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1. Regimens of fetal surveillance for impaired fetal growth. 
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Available  at Cochrane Database of Systematic Reviews -  from Cochrane Collaboration (Wiley)  
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Abstract:BACKGROUNDPolicies and protocols for fetal surveillance in the pregnancy where impaired 
fetal growth is suspected vary widely, with numerous combinations of different surveillance 
methods.OBJECTIVESTo assess the effects of antenatal fetal surveillance regimens on important 
perinatal and maternal outcomes.SEARCH METHODSWe searched the Cochrane Pregnancy and 
Childbirth Group's Trials Register (29 February 2012).SELECTION CRITERIARandomised and quasi-
randomised trials comparing the effects of described antenatal fetal surveillance regimens.DATA 
COLLECTION AND ANALYSISReview authors R Grivell and L Wong independently assessed trial 
eligibility and quality and extracted data.MAIN RESULTSWe included one trial of 167 women and 
their babies. This trial was a pilot study recruiting alongside another study, therefore, a separate 
sample size was not calculated. The trial compared a twice-weekly surveillance regimen (biophysical 
profile, nonstress tests, umbilical artery and middle cerebral artery Doppler and uterine artery 
Doppler) with the same regimen applied fortnightly (both groups had growth assessed fortnightly). 
There were insufficient data to assess this review's primary infant outcome of composite perinatal 
mortality and serious morbidity (although there were no perinatal deaths) and no difference was 
seen in the primary maternal outcome of emergency caesarean section for fetal distress (risk ratio 
(RR) 0.96; 95% confidence interval (CI) 0.35 to 2.63). In keeping with the more frequent monitoring, 
mean gestational age at birth was four days less for the twice-weekly surveillance group compared 
with the fortnightly surveillance group (mean difference (MD) -4.00; 95% CI -7.79 to -0.21). Women 
in the twice-weekly surveillance group were 25% more likely to have induction of labour than those 
in the fortnightly surveillance group (RR 1.25; 95% CI 1.04 to 1.50).AUTHORS' CONCLUSIONSThere is 
limited evidence from randomised controlled trials to inform best practice for fetal surveillance 
regimens when caring for women with pregnancies affected by impaired fetal growth. More studies 
are needed to evaluate the effects of currently used fetal surveillance regimens in impaired fetal 
growth. 
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Gynecologists. 
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Abstract:OBJECTIVEThe Royal College of Obstetricians and Gynaecologists (RCOG) defines fetal 
growth restriction as ultrasound-estimated fetal weight less than the 10th percentile or abdominal 
circumference less than the 10th percentile; the American College of Obstetricians and 
Gynecologists (ACOG) defines fetal growth restriction as estimated fetal weight less than the 10th 
percentile alone. We compared each method's ability to predict small for gestational age (SGA) at 
birth.METHODSFor this retrospective study of diagnostic accuracy, we reviewed deliveries at the 
University of New Mexico Hospital from January 1, 2013, to March 31, 2017. We included mothers 
with singleton, well-dated pregnancies and nonanomalous fetuses undergoing indicated fetal growth 
restriction surveillance with an ultrasound-estimated fetal weight within 30 days of delivery. 
Estimated fetal weights and percentiles were calculated using the Hadlock intrauterine growth 
curve. Small for gestational age was defined as birth weight less than the 10th percentile based on a 
recent, sex-specific curve. We calculated the area under the curve, sensitivity, specificity, and 
positive and negative likelihood ratios for various approaches using abdominal circumference and 
estimated fetal weight to diagnose fetal growth restriction, including the definitions endorsed by 
ACOG and RCOG.RESULTSWe included 1,704 pregnancies with a mean ultrasonography-to-delivery 
interval of 14.0 days (±8.6). There were 235 SGA neonates (13.8%). The rate of fetal growth 
restriction was 13.6% when using ACOG's criteria and 16.9% according to RCOG's criteria (P=.007). 
The area under the curve of RCOG's diagnostic approach was 0.78 (95% CI 0.76-0.80), which was 
higher than ACOG's (0.76, 95% CI 0.74-0.78, P=.01). Sensitivities and specificities of the various 
methods were similar. Adopting estimated fetal weight or abdominal circumference less than the 
10th percentile instead of estimated fetal weight alone to predict SGA at birth would correctly 
identify one additional case of SGA for each 14 patients assessed.CONCLUSIONThe diagnostic 
approach endorsed by RCOG is a marginally better predictor of SGA at birth compared with the 
method endorsed by ACOG. Future research should consider the potential benefits and harms of the 
different methods in different populations. 
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3. Fetal growth surveillance - Current guidelines, practices and challenges. 
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Publication Date: May 2018 
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Abstract:Antenatal surveillance of fetal growth is an essential part of good maternity care, as lack of 
detection of fetal growth restriction is directly associated with stillbirth and perinatal morbidity. New 
algorithms and guidelines provide care pathways which rely on regular third trimester ultrasound 
biometry and plotting of estimated fetal weight in pregnancies considered to be at increased risk, 
and their implementation has increased pressures on ultrasound resources. Customised growth 
charts have improved the distinction between constitutional and pathological smallness and reduced 
unnecessary referrals. Their introduction, together with clinicians' training, e-learning and audit as 
the key elements of the growth assessment protocol, has resulted in increased antenatal detection 
of small for gestational age babies and a reduction in avoidable stillbirths. However, missed case 
audits highlight that further improvements are needed, and point to the need to address quality 
assurance and resource issues in ultrasound services. 
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Publication Date: May 2018 
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Abstract:Foetal growth restriction (FGR) is a major cause of morbidity and mortality. Clinical 
methods for identifying women whose pregnancies are affected by FGR do not perform well. Despite 
this, the current approach to screening includes the clinical assessment of risk and targeted use of 
ultrasound. Universal screening of women using ultrasound has not been shown to improve 
outcomes in randomised controlled trials and, when implemented nationally in France, appeared 
mostly to change outcomes for the worse through the effect of iatrogenic prematurity on false 
positives. Research is currently focused on the development of screening tests with higher sensitivity 
and specificity, for example, by combining ultrasound with placental biomarkers. The diagnostic 
tests employed should be identified through high-quality research that investigates the diagnostic 
accuracy of the tests, and this will usually involve blinding of the results. Therefore, future trials 
of screening and intervention will require careful planning. Moreover, if trials are to be powered for 
perinatal death, large sample sizes will be required. 
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5. Building consensus and standards in fetal growth restriction studies 
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Publication Date: May 2018 

Publication Type(s): Review 

PubMedID: 29576470 

Abstract:Fetal growth restriction is a pathologic condition in which the fetus fails to reach its 
biologically based growth potential. There is inconsistency in terminology, definition, monitoring, 
and management, both in clinical practice and in the existing literature. This hampers interpretation 
and comparison of cohorts and studies. Standardization is essential. With the lack of a golden 
standard, or the opportunity to come to empirical evidence, consensus procedures can help to 
establish standardization. Consensus procedures provide no new information but formulate an 
agreement (as second best in the absence of robust evidence) for clinical and/or research practice 
on the basis of existing data. Consensus agreements need to be updated when new evidence 
becomes available and can change over time. In this chapter, we address the different issues that 
lack uniformity in FGR studies and management. Furthermore, we discuss several consensus 
methods and recent consensus procedures regarding fetal growth restriction.Copyright © 2018 
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Author(s): Baschat A.A. 
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Publication Date: May 2018 

Publication Type(s): Review 

PubMedID: 29606482 

Abstract:A uniform approach to management of fetal growth restriction (FGR) improves outcome, 
prevents stillbirth, and allows appropriately timed delivery. An estimated fetal weight below the 
tenth percentile with coexisting abnormal umbilical artery (UA), middle cerebral artery (MCA), or 
cerebroplacental ratio Doppler index best identifies the small fetus requiring surveillance. Placental 
perfusion defects are more common earlier in gestation; accordingly, early-onset (<=32 weeks of 
gestation) and late-onset (>32 weeks) FGR differ in clinical phenotype. In early-onset FGR, 
progression of UA Doppler abnormality determines clinical acceleration, while abnormal ductus 
venosus (DV) Doppler precedes deterioration of biophysical variables and stillbirth. Accordingly, late 
DV Doppler changes, abnormal biophysical variables, or an abnormal cCTG require delivery. In late-
onset FGR, MCA Doppler abnormalities precede deterioration and stillbirth. However, from 34 to 38 
weeks, randomized evidence on optimal delivery timing is lacking. From 38 weeks onward, the 
balance of neonatal versus fetal risks favors delivery.Copyright © 2018 
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7. Screening for fetal growth restriction and placental insufficiency 

Author(s): Audette M.C.; Kingdom J.C. 

Source: Seminars in Fetal and Neonatal Medicine; Apr 2018; vol. 23 (no. 2); p. 119-125 

Publication Date: Apr 2018 

Publication Type(s): Review 

Abstract:Fetal growth restriction (FGR) continues to be a leading cause of preventable stillbirth and 
poor neurodevelopmental outcomes in offspring, and furthermore is strongly associated with the 
obstetrical complications of iatrogenic preterm birth and pre-eclampsia. The terms small for 
gestational age (SGA) and FGR have, for too long, been considered equivalent and therefore used 
interchangeably. However, the delivery of improved clinical outcomes requires that clinicians 
effectively distinguish fetuses that are pathologically growth-restricted from those that are 
constitutively small. A greater understanding of the multifactorial pathogenesis of both early- and 
late-onset FGR, especially the role of underlying placental pathologies, may offer insight into 
targeted treatment strategies that preserve placental function. The new maternal blood biomarker 
placenta growth factor offers much potential in this context. This review highlights new approaches 
to effective screening for FGR based on a comprehensive review of: etiology, diagnosis, antenatal 
surveillance and management. Recent advances in novel imaging methods provide the basis for 
stepwise multi-parametric testing that may deliver cost-effective screening within existing antenatal 
care systems.Copyright © 2017 Elsevier Ltd 
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8. Evidence-based national guidelines for the management of suspected fetal growth restriction: 
comparison, consensus, and controversy. 
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Source: American journal of obstetrics and gynecology; Feb 2018; vol. 218 (no. 2S); p. S855 

Publication Date: Feb 2018 
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Abstract:Small for gestational age is usually defined as an infant with a birthweight <10th centile for 
a population or customized standard. Fetal growth restriction refers to a fetus that has failed to 
reach its biological growth potential because of placental dysfunction. Small-for-gestational-age 
babies make up 28-45% of nonanomalous stillbirths, and have a higher chance of 
neurodevelopmental delay, childhood and adult obesity, and metabolic disease. The majority of 
small-for-gestational-age babies are not recognized before birth. Improved identification, 
accompanied by surveillance and timely delivery, is associated with reduction in small-for-
gestational-age stillbirths. Internationally and regionally, detection of small for gestational age and 
management of fetal growth problems vary considerably. The aim of this review is to: summarize 
areas of consensus and controversy between recently published national guidelines on small for 
gestational age or fetal growth restriction; highlight any recent evidence that should be incorporated 
into existing guidelines; and identify future research priorities in this field. A search of MEDLINE, 
Google, and the International Guideline Library identified 6 national guidelines on management of 
pregnancies complicated by fetal growth restriction/small for gestational age published from 2010 
onwards. There is general consensus between guidelines (at least 4 of 6 guidelines in agreement) in 
early pregnancy risk selection, and use of low-dose aspirin for women with major risk factors for 
placental insufficiency. All highlight the importance of smoking cessation to prevent small for 
gestational age. While there is consensus in recommending fundal height measurement in the third 
trimester, 3 specify the use of a customized growth chart, while 2 recommend McDonald rule. 



Routine third-trimester scanning is not recommended for small-for-gestational-age screening, while 
women with major risk factors should have serial scanning in the third trimester. Umbilical artery 
Doppler studies in suspected small-for-gestational-age pregnancies are universally advised, however 
there is inconsistency in the recommended frequency for growth scans after diagnosis of small for 
gestational age/fetal growth restriction (2-4 weekly). In late-onset fetal growth restriction (≥32 
weeks) general consensus is to use cerebral Doppler studies to influence surveillance and/or delivery 
timing. Fetal surveillance methods (most recommend cardiotocography) and recommended timing 
of delivery vary. There is universal agreement on the use of corticosteroids before birth at <34 
weeks, and general consensus on the use of magnesium sulfate for neuroprotection in early-onset 
fetal growth restriction (<32 weeks). Most guidelines advise using cardiotocography surveillance to 
plan delivery in fetal growth restriction <32 weeks. The recommended gestation at delivery for fetal 
growth restriction with absent and reversed end-diastolic velocity varies from 32 to ≥34 weeks and 
30 to ≥34 weeks, respectively. Overall, where there is high-quality evidence from randomized 
controlled trials and meta-analyses, eg, use of umbilical artery Doppler and corticosteroids for 
delivery <34 weeks, there is a high degree of consistency between national small-for-gestational-age 
guidelines. This review discusses areas where there is potential for convergence between small-for-
gestational-age guidelines based on existing randomized controlled trials of management of small-
for-gestational-age pregnancies, and areas of controversy. Research priorities include assessing the 
utility of late third-trimester scanning to prevent major morbidity and mortality and to investigate 
the optimum timing of delivery in fetuses with late-onset fetal growth restriction and abnormal 
Doppler parameters. Prospective studies are needed to compare new international population 
ultrasound standards with those in current use. 
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9. Diagnosis and surveillance of late-onset fetal growth restriction 

Author(s): Figueras F.; Caradeux J.; Crispi F.; Eixarch E.; Peguero A.; Gratacos E. 

Source: American Journal of Obstetrics and Gynecology; Feb 2018; vol. 218 (no. 2) 

Publication Date: Feb 2018 

Publication Type(s): Review 

Abstract:By consensus, late fetal growth restriction is that diagnosed >32 weeks. This condition is 
mildly associated with a higher risk of perinatal hypoxic events and suboptimal neurodevelopment. 
Histologically, it is characterized by the presence of uteroplacental vascular lesions (especially 
infarcts), although the incidence of such lesions is lower than in preterm fetal growth restriction. 
Screening procedures for fetal growth restriction need to identify small babies and then differentiate 
between those who are healthy and those who are pathologically small. First- or second-trimester 
screening strategies provide detection rates for late smallness for gestational age <50% for 10% of 
false positives. Compared to clinically indicated ultrasonography in the third trimester, universal 
screening triples the detection rate of late smallness for gestational age. As opposed to early third-
trimester ultrasound, scanning late in pregnancy (around 37 weeks) increases the detection rate for 
birthweight <3rd centile. Contrary to early fetal growth restriction, umbilical artery Doppler 
velocimetry alone does not provide good differentiation between late smallness for gestational age 
and fetal growth restriction. A combination of biometric parameters (with severe smallness usually 
defined as estimated fetal weight or abdominal circumference <3rd centile) with Doppler criteria of 
placental insufficiency (either in the maternal [uterine Doppler] or fetal [cerebroplacental ratio] 
compartments) offers a classification tool that correlates with the risk for adverse perinatal 
outcome. There is no evidence that induction of late fetal growth restriction at term improves 
perinatal outcomes nor is it a cost-effective strategy, and it may increase neonatal admission when 
performed <38 weeks.Copyright © 2017 Elsevier Inc. 
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10. Regimens of ultrasound surveillance for twin pregnancies for improving outcomes 

Author(s): Woolcock J.G.; Grivell R.M.; Dodd J.M. 

Source: Cochrane Database of Systematic Reviews; Nov 2017; vol. 2017 (no. 11) 

Publication Date: Nov 2017 

Publication Type(s): Review 
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Available  at Cochrane Database of Systematic Reviews -  from Cochrane Collaboration (Wiley)  

Abstract:Background: Increased ultrasound surveillance of twin pregnancies has become accepted 
practice due to the higher risk of complications. There is no current consensus however as to the 
method and frequency of ultrasound monitoring that constitutes optimal care. Objectives: To 
systematically review the effects of different types and frequency of ultrasound surveillance for 
women with a twin pregnancy on neonatal, fetal and maternal outcomes. Search methods: We 
searched Cochrane Pregnancy and Childbirth's Trials Register, ClinicalTrials.gov, the WHO 
International Clinical Trials Registry Platform (ICTRP) (all searched 11 August 2017), and reference 
lists of retrieved studies. Selection criteria: Randomised and quasi-randomised trials (including those 
published in abstract form) comparing the effects of described antenatal ultrasound surveillance 
regimens in twin pregnancies. Trials using a cluster-randomised design would have been eligible for 
inclusion in this review but none were identified. Trials using a cross-over design are not eligible for 
inclusion in this review. Different types and frequencies of ultrasound testing (for fetal surveillance 
and detection of specific problems) compared with each other and also compared with no testing. 
For example, an intervention might comprise a specific approach to ultrasound examination with 
dedicated components to detect twin-specific pathology. Different interventions could also include a 
specific type of surveillance at different intervals or different combinations at the same intervals. In 
this review we only found one study looking at fetal growth (biometry) and Doppler ultrasounds at 
25, 30 and 35 weeks' gestation versus fetal growth alone. Data collection and analysis: Two review 
authors independently assessed trials for inclusion and quality, and extracted data. We checked data 
for accuracy. Main results: We included one trial of 526 women with a twin pregnancy of two viable 
twins, with no known morphological abnormality, in this review. The trial compared women 
receiving fetal growth and Doppler ultrasounds at 25, 30 and 35 weeks' gestation to fetal growth 
alone. We judged the included study to be at low risk of bias however the risk of performance and 
detection bias were unclear. The primary outcome was the perinatal mortality rate (after 
randomisation), for which there was no evidence of a clear difference between the fetal growth + 
Doppler and the fetal growth alone groups (risk ratio (RR) 0.88, 95% confidence interval (CI) 0.32 to 
2.41, low-quality evidence) with similar rates in both groups (seven events in the Dopper + fetal 
growth group and eight in the fetal growth alone group). No clear differences were seen between 
the two regimens for the other outcomes in this review: stillbirth (RR 0.67, 95% CI 0.11 to 3.99), 
neonatal death (RR 1.01, 95% CI 0.29 to 3.46, low-quality evidence), gestational age at birth (weeks) 
(mean difference 0.10, 95% CI -0.39 to 0.59, moderate-quality evidence), infant requiring ventilation 
(RR 0.86, 95% CI 0.59 to 1.25), admission to special care or intensive care units (RR 0.96, 95% CI 0.88 
to 1.05), caesarean section (any) (RR 1.00, 95% CI 0.81 to 1.23, high-quality evidence), elective 
caesarean section (RR 1.06, 95% CI 0.77 to 1.47), emergency caesarean section (RR 0.93, 95% CI 0.66 
to 1.32), induction of labour (RR 1.10, 95% CI 0.80 to 1.50, moderate-quality evidence) or antenatal 
hospital admission (RR 0.96, 95% CI 0.80 to 1.15, high-quality evidence). The number of preterm 
births before 28 weeks' gestation was not reported in the included study. For the mortality-related 
outcomes, event numbers were small. The included study did not report the majority of our 
maternal and infant secondary outcomes. Infant outcomes not reported included fetal acidosis, 
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Apgar scores less than 7 at five minutes and preterm birth before 37 and 34 weeks' gestation. The 
maternal outcomes; length of antenatal hospital stay, timely diagnosis of significant complications, 
rate of preterm, prelabour rupture of membranes and women's level of satisfaction with their care 
were not reported. The study did not classify twin pregnancies according to their chorionicity. An 
awareness of the chorionicity may have improved applicability of this data set. We downgraded 
outcomes assessed using GRADE for imprecision of effect estimates. Authors' conclusions: This 
review is based on one small study which was underpowered for detection of rare outcomes such as 
perinatal mortality, stillbirth and neonatal death. There is insufficient evidence from randomised 
controlled trials to inform best practice for fetal ultrasound surveillance regimens when caring for 
women with a twin pregnancy. More studies are needed to evaluate the effects of currently used 
ultrasound surveillance regimens in twin pregnancies. Future research could report on the important 
maternal and infant outcomes as listed in this review.Copyright © 2017 The Cochrane Collaboration. 
Published by John Wiley & Sons, Ltd. 
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Abstract:BACKGROUNDScreening for, diagnosis and management of intrauterine growth restriction 
(IUGR) is often performed in multidisciplinary collaboration. However, variation in screening 
methods, diagnosis and management of IUGR may lead to confusion. In the Netherlands two 
monodisciplinary guidelines on IUGR do not fully align. To facilitate effective collaboration between 
different professionals in perinatal care, we undertook a Delphi study with uniform 
recommendations as our primary result, focusing on issues that are not aligned or for which 
specifications are lacking in the current guidelines.METHODSWe conducted a Delphi study in three 
rounds. A purposively sampled selection of 56 panellists participated: 27 representing midwife-led 
care and 29 obstetrician-led care. Consensus was defined as agreement between the professional 
groups on the same answer and among at least 70% of the panellists within groups.RESULTSPer 
round 51 or 52 (91% - 93%) panellists responded. This has led to consensus on 27 issues, leading to 
four consensus based recommendations on screening for IUGR in midwife-led care and eight 
consensus based recommendations on diagnosis and eight on management in obstetrician-led care. 
The multidisciplinary project group decided on four additional recommendations as no consensus 
was reached by the panel. No recommendations could be made about induction of labour versus 
expectant monitoring, nor about the choice for a primary caesarean section.CONCLUSIONSWe 
reached consensus on recommendations for care for IUGR within a multidisciplinary panel. These 
will be implemented in a study on the effectiveness and cost-effectiveness of routine third trimester 
ultrasound for monitoring fetal growth. Research is needed to evaluate the effects of 
implementation of these recommendations on perinatal outcomes.TRIAL REGISTRATIONNTR4367 . 
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Abstract:Background: Fetal growth restriction (FGR) is a condition that affects 5-10% of pregnancies 
and is the second most common cause of perinatal mortality. This review presents the most recent 
knowledge on FGR and focuses on the etiology, classification, prediction, diagnosis, and 
management of the condition, as well as on its neurological complications. Methods: The Pubmed, 
SCOPUS, and Embase databases were searched using the term "fetal growth restriction". Results: 
Fetal growth restriction (FGR) may be classified as early or late depending on the time of diagnosis. 
Early FGR (<32 weeks) is associated with substantial alterations in placental implantation with 
elevated hypoxia, which requires cardiovascular adaptation. Perinatal morbidity and mortality rates 
are high. Late FGR (>=32 weeks) presents with slight deficiencies in placentation, which leads to mild 
hypoxia and requires little cardiovascular adaptation. Perinatal morbidity and mortality rates are 
lower. The diagnosis of FGR may be clinical; however, an arterial and venous Doppler ultrasound 
examination is essential for diagnosis and follow-up. There are currently no treatments to control 
FGR; the time at which pregnancy is interrupted is of vital importance for protecting both the 
mother and fetus. Conclusion: Early diagnosis of FGR is very important, because it enables the 
identification of the etiology of the condition and adequate monitoring of the fetal status, thereby 
minimizing risks of premature birth and intrauterine hypoxia.Copyright © 2017, Springer-Verlag 
Berlin Heidelberg. 
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Source: Best Practice and Research: Clinical Obstetrics and Gynaecology; Jan 2017; vol. 38 ; p. 48-58 

Publication Date: Jan 2017 

Publication Type(s): Review 

PubMedID: 27940123 

Abstract:Fetal growth restriction (FGR) is among the most common complications of pregnancy. FGR 
is associated with placental insufficiency and poor perinatal outcomes. Clinical management is 
challenging because of variability in clinical presentation. Fetal smallness (estimated fetal weight 
<10th centile for gestational age) remains the best clinical surrogate for FGR. However, it is 
commonly accepted that not all forms of fetal smallness represent true FGR. In a significant subset 
of small fetuses, there is no evidence of placental involvement, perinatal outcomes are nearly 
normal, and they are clinically referred to as "only" small for gestational age (SGA). Doppler may 
improve the clinical management of FGR; however, the need to use several parameters sometimes 
results in a number of combinations that may render interpretation challenging when translating 
into clinical decisions. We propose that the management of FGR can be simplified using a sequential 
approach based on three steps: (1) identification of the "small fetus," (2) differentiation between 
FGR and SGA, and (3) timing of delivery according to a protocol based on stages of fetal 
deterioration.Copyright © 2016 
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Abstract:Intrauterine growth restriction (IUGR) represents a serious condition that can lead to 
increased perinatal morbidity, mortality and postnatal impaired neurodevelopment. There are two 
distinct phenotypes of IUGR: early onset and late onset IUGR with different onset, patterns of 
evolution and fetal Doppler profile. In early onset preeclampsia the main Doppler modifications are 
at the level of umbilical artery, with progressive augmentation of the pulsatility index to absent or 
reverse end diastolic flow. The modifications of the cerebral, cardiac and ductus venosus circulation 
are generally present, but with different sequences. The late onset IUGR is determined by third 
trimester placental insufficiency that entails fetal hypoxia. The cerebro-placental ratio (CPR) and the 
pulsatility index of the middle cerebral artery (PI MCA) seems to be the main markers for both 
diagnosis and obstetrical management while umbilical Doppler PI is frequently normal. Also the 
sequence of Doppler alterations is neither specific nor complete. New protocols for the diagnosis 
and management of late onset IUGR need to be implemented. 
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Publication Date: Jun 2015 

Publication Type(s): Review 

PubMedID: 26002166 

Abstract:A uniform approach to the diagnosis and management of fetal growth restriction (FGR) 
consistently produces better outcome, prevention of unanticipated stillbirth, and appropriate timing 
of delivery. Early-onset and late-onset FGR represent two distinct clinical phenotypes of placental 
dysfunction. Management challenges in early-onset FGR revolve around prematurity and coexisting 
maternal hypertensive disease, whereas in late-onset disease failure of diagnosis or surveillance 
leading to unanticipated stillbirth is the primary issue. Identifying the surveillance tests that have the 
highest predictive accuracy for fetal acidemia and establishing the appropriate monitoring interval to 
detect fetal deterioration is a high priority.Copyright © 2015 Elsevier Inc. 
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Author(s): Figueras, Francesc; Gratacós, Eduard 

Source: Fetal diagnosis and therapy; 2014; vol. 36 (no. 2); p. 86-98 

Publication Date: 2014 

Publication Type(s): Journal Article Review 

PubMedID: 24457811 

Available  at Fetal diagnosis and therapy -  from ProQuest (Hospital Premium Collection) - NHS 
Version  

Abstract:Small fetuses are defined as those with an ultrasound estimated weight below a threshold, 
most commonly the 10th centile. The first clinically relevant step is the distinction of 'true' fetal 
growth restriction (FGR), associated with signs of abnormal fetoplacental function and poorer 
perinatal outcome, from constitutional small-for-gestational age, with a near-normal perinatal 
outcome. Nowadays such a distinction should not be based solely on umbilical artery Doppler, since 
this index detects only early-onset severe forms. FGR should be diagnosed in the presence of any of 
the factors associated with a poorer perinatal outcome, including Doppler cerebroplacental ratio, 
uterine artery Doppler, a growth centile below the 3rd centile, and, possibly in the near future, 
maternal angiogenic factors. Once the diagnosis is established, differentiating into early- and late-
onset FGR is useful mainly for research purposes, because it distinguishes two clear phenotypes with 
differences in severity, association with preeclampsia, and the natural history of fetal deterioration. 
As a second clinically relevant step, management of FGR and the decision to deliver aims at an 
optimal balance between minimizing fetal injury or death versus the risks of iatrogenic preterm 
delivery. We propose a protocol that integrates current evidence to classify stages of fetal 
deterioration and establishes follow-up intervals and optimal delivery timings, which may facilitate 
decisions and reduce practice variability in this complex clinical condition. 
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Publication Date: May 2014 

Publication Type(s): Journal Article Review 

PubMedID: 24785859 
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Abstract:Fetal growth restriction is one of the most complex problems encountered by obstetricians. 
Ultrasound-estimated fetal weight less than the 10th percentile for the gestational age is the most 
widely accepted diagnostic criterion. Management protocols vary from institution to institution. 
Doppler velocimetry provides valuable information about fetal status. We offer a practical approach 
to management and timing of delivery based on available data in the literature. 
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Abstract:Objective This study aims to compare recommendations from recently published national 
clinical guidelines for pregnancies complicated by fetal growth restriction (FGR). Materials and 
Methods Clinical guidelines informing best practice management of pregnancies with FGR issued by 
the American Congress of Obstetricians and Gynecologists, the Society of Obstetricians and 
Gynaecologists of Canada and the Royal College of Obstetricians and Gynaecologists in the United 
Kingdom are reviewed together with the published literature on this topic. Results Each of the 
guidelines uses different terminology to describe pregnancies affected by suboptimal fetal growth; 
all of them agree that an estimated fetal weight < 10th centile should alert clinicians to small fetal 
size. All guidelines describe risk factor screening for improved detection of FGR and acknowledge the 
limited accuracy achieved with fundal height measurement. No agreement is reached over the value 
of fetal weight customization. All colleges have varied opinions regarding methods of Doppler 
surveillance, however agree that umbilical artery Doppler is beneficial as primary surveillance tool. 
Conclusions The results of this review relay significant inconsistencies and call for an urgent and 
practical international consensus on this important and common clinical topic. Current data were 
used to develop a clinical practice guideline for Ireland, which will be presented in context with this 
reviewCopyright ©2015 by Thieme Medical Publishers, Inc.. 
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Author(s): Ferrazzi E.; Makarenko K.; Casati D.; Stampalija T. 

Source: Current Obstetrics and Gynecology Reports; 2013; vol. 2 (no. 2); p. 112-121 
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Available  at Current Obstetrics and Gynecology Reports -  from SpringerLink  

Available  at Current Obstetrics and Gynecology Reports -  from Unpaywall  

Abstract:Fetal growth restriction (FGR) is a pathological condition that refers to a fetus that fails to 
reach his/her genetically predetermined growth potential. By epigenetic effects, substrate and 
energy deprivation in utero modify fetal metabolism with possible life-long impacts. Management of 
FGR still represents one of the main challenges for the obstetricians, both for the complexities of 
management of severe early FGR and for the diagnostic difficulties in late and term FGR. Late onset 
and term FGR define an intrauterine trajectory of growth that falls below its potential late in 
gestation, after 34 and 37 weeks of gestation, respectively. Ultrasound biometry examination is 
crucial for an accurate diagnosis of FGR. Pregnancies at risk of FGR should be considered for 
longitudinal ultrasound monitoring beyond the routine ultrasound screening at 20 weeks of 
gestation. Functional assessment of placental and fetal circulation by Doppler velocimetry and blood 
flow volume, together with computerized assessment of fetal heart rate variability, are key 
examinations in early and late FGR to assess severity of the disease and monitor fetal wellbeing. 
Appropriate timing of delivery in early FGR might change the outcome, and appropriate monitoring 
in late and term FGR might avoid unnecessary interventions. © 2013 Springer Science+Business 
Media New York. 
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Publication Date: Aug 2013 

Publication Type(s): Practice Guideline Journal Article 
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Abstract:BACKGROUNDIntrauterine growth restriction (IUGR) is an obstetrical complication, which 
by definition would screen in 10% of fetuses in the general population. The challenge is to identify 
the subset of pregnancies affected with pathological growth restriction in order to allow 
intervention that would decrease morbidity and mortality.OBJECTIVEThe purpose of this guideline is 
to provide summary statements and recommendations and to establish a framework for screening, 
diagnosis, and management of pregnancies affected with IUGR.METHODSAffected pregnancies are 
compared with pregnancies in which the fetus is at an appropriate weight for its gestational age. 
History, physical examination, and laboratory investigations including biochemical markers and 
ultrasound characteristics of IUGR are reviewed, and a management strategy is 
suggested.EVIDENCEPublished literature in English was retrieved through searches of PubMed or 
MEDLINE, CINAHL, and The Cochrane Library in January 2013 using appropriate controlled 
vocabulary via MeSH terms (fetal growth restriction and small for gestational age) and key words 
(fetal growth, restriction, growth retardation, IUGR, low birth weight, small for gestational age). 
Results were restricted to systematic reviews, randomized control trials/controlled clinical trials, and 
observational studies. Grey (unpublished) literature was identified through searching the websites of 
health technology assessment and health technology-related agencies, clinical practice guideline 
collections, clinical trial registries, and national and international medical specialty 
societies.VALUESThe quality of evidence in this document was rated using the criteria described in 
the Report of the Canadian Task Force on Preventive Health Care (Table).BENEFITS, HARMS, AND 
COSTSImplementation of the recommendations in this guideline should increase clinician 
recognition of IUGR and guide intervention where appropriate. Optimal long-term follow-up of 
neonates diagnosed as IUGR may improve their long-term health. 
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21. ACOG Practice bulletin no. 134: fetal growth restriction. 
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Publication Date: May 2013 

Publication Type(s): Practice Guideline Journal Article 

PubMedID: 23635765 

Available  at Obstetrics and gynecology -  from Ovid (Journals @ Ovid) - Remote Access  

Abstract:Fetal growth restriction, also known as intrauterine growth restriction, is a common 
complication of pregnancy that has been associated with a variety of adverse perinatal outcomes. 
There is a lack of consensus regarding terminology, etiology, and diagnostic criteria for fetal growth 
restriction, with uncertainty surrounding the optimal management and timing of delivery for the 
growth-restricted fetus. An additional challenge is the difficulty in differentiating between the fetus 
that is constitutionally small and fulfilling its growth potential and the small fetus that is not fulfilling 
its growth potential because of an underlying pathologic condition. The purpose of this document is 
to review the topic of fetal growth restriction with a focus on terminology, etiology, diagnostic and 
surveillance tools, and guidance for management and timing of delivery. 
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Source: Journal of obstetrics and gynaecology : the journal of the Institute of Obstetrics and 
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Publication Date: Apr 2013 

Publication Type(s): Journal Article Review 

PubMedID: 23550849 

Abstract:Detecting aberrant fetal growth has long been an important goal of modern obstetrics. 
Failure to diagnose abnormal fetal growth results in perinatal morbidity or mortality. However, the 
erroneous diagnosis of abnormal growth may lead to increased maternal anxiety and unnecessary 
obstetric interventions. We review the aetiology of deviant fetal growth and its implications both for 
the neonatal period and later in adult life. We examine maternal factors that may influence fetal 
growth such as obesity, glycaemic control and body composition. We discuss novel ways to improve 
our detection of abnormal fetal growth with a view to optimising antenatal care and clinical 
outcomes. These include using customised centiles or individualised growth assessment methods to 
improve accuracy. The role of fetal subcutaneous measurements as a surrogate marker of the 
nutritional status of the baby is also discussed. Finally, we investigate the role of Doppler 
measurements in identifying growth-restricted babies. 
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23. Screening, Diagnosis, and Management of Intrauterine Growth Restriction 
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Source: Journal of Obstetrics and Gynaecology Canada; 2012; vol. 34 (no. 1); p. 17-28 

Publication Date: 2012 

Publication Type(s): Article 

PubMedID: 22260759 

Abstract:Objective: To provide comprehensive background knowledge relevant to the SOGC 
Maternal-Fetal Medicine Committee-approved guideline entitled "Intrauterine Growth Restriction: 
Screening, Diagnosis, and Management.". Methods: Publications in English were retrieved through 
searches of PubMed or Medline, CINAHL, and the Cochrane Library in January 2011 using 
appropriate controlled vocabulary via MeSH terms (fetal growth restriction and small for gestational 
age) and any key words (fetal growth, restriction, growth retardation, intrauterine growth restriction 
[IUGR], low birth weight, small for gestational age). Results were restricted to systematic reviews, 
randomized controlled trials or controlled clinical trials, and highquality prospective and 
retrospective observational studies. Grey (unpublished) literature was identified through searching 
the websites of health technology assessment and health technology assessment-related agencies, 
clinical practice guideline collections, clinical trial registries, and national and international medical 
specialty societies. Results: Evidence obtained from at least one properly randomized controlled 
trial, Cochrane Reviews, and high quality cohort data have been combined to provide clinicians with 
evidence to optimize their practice for screening, diagnosis, and management of intrauterine growth 
restriction. Conclusion: Considerable advances have been made to improve clinicians' ability to 
screen, diagnose, and manage pregnancies with suspected IUGR more effectively, including several 
properly randomized controlled trials. Pregnancies with late-onset IUGR may be managed equally 
effectively by early delivery or delayed delivery (with increased surveillance) anticipating favourable 
outcomes. By contrast, many aspects of the management of earlyonset IUGR require further clinical 
trials.Copyright © 2012 Society of Obstetricians and Gynaecologists of Canada. 
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Publication Date: Sep 2012 
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PubMedID: 22990459 

Available  at Obstetrical & gynecological survey -  from Ovid (Journals @ Ovid) - Remote Access  

Abstract:Fetal growth restriction is a complex problem in modern obstetrics. It is a condition of 
suboptimal fetal growth based on a genetically predetermined potential and affects approximately 
5% to 10% of pregnancies. It is traditionally defined as an estimated fetal weight less than the 10th 
percentile. Those pregnancies that are affected by growth restriction are associated with increased 
risk of perinatal morbidity and mortality. Because of this increased risk, these pregnancies are 
monitored more closely to try to identify those fetuses at the greatest risk of fetal demise and 
initiate delivery before this critical event. Although the ideal management strategy is still being 
determined, there are several modalities available to assist in assessment of the growth-restricted 
fetus. These include the nonstress test test, biophysical profile, and Doppler velocimetry, most 
commonly of the fetal umbilical artery, in addition to sonographic growth assessment. The use of 
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multiple fetal assessment tools may help improve the prediction of adverse outcomes and initiate 
delivery before cardiovascular collapse. 
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Source: Journal of pregnancy; 2011; vol. 2011 ; p. 640715 

Publication Date: 2011 
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Available  at Journal of pregnancy -  from Europe PubMed Central - Open Access  

Abstract:Fetal growth restriction (FGR) remains a leading contributor to perinatal mortality and 
morbidity and metabolic syndrome in later life. Recent advances in ultrasound and Doppler have 
elucidated several mechanisms in the evolution of the disease. However, consistent classification 
and characterization regarding the severity of FGR is lacking. There is no cure, and management is 
reliant on a structured antenatal surveillance program with timely intervention. Hitherto, the time to 
deliver is an enigma. In this paper, the challenges in the diagnosis and management of FGR are 
discussed. The biophysical profile, Doppler, biochemical and molecular technologies that may refine 
management are reviewed. Finally, a model pathway for the clinical management of pregnancies 
complicated by FGR is presented. 
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risk pregnancies: a systematic review with a focus on reduction of IUGR related stillbirths 

Author(s): Imdad A.; Yakoob M.Y.; Siddiqui S.; Bhutta Z.A. 

Source: BMC public health; 2011 

Publication Date: 2011 

Publication Type(s): Review 

PubMedID: 21501426 

Available  at BMC public health -  from BioMed Central  

Abstract: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. 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. 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 
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(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 appropriate management could potentially reduce antepartum and intrapartum 
stillbirth by 20% respectively. This estimate is presently being recommended for inclusion in the LiST. 
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 management of IUGR with the help of maternal BMI, 
symphysial-fundal height measurement and targeted ultrasound could be effective in reducing IUGR 
related stillbirths by 20%. 
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Publication Date: Apr 2011 
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Abstract:Intrauterine growth restriction (IUGR) remains one of the main challenges in maternity 
care. Improvements have to start from a better definition of IUGR, applying the concept of the fetal 
growth potential. Customized standards for fetal growth and birthweight improve the detection of 
IUGR by better distinction between physiological and pathological smallness and have led to 
internationally applicable norms. Such developments have resulted in new insights in the 
assessment of risk and surveillance during pregnancy. Serial fundal height measurement plotted on 
customized charts is a useful screening tool, whereas fetal biometry and Doppler flow are the 
mainstay for investigation and diagnosis of IUGR. Appropriate protocols based on available evidence 
as well as individualized clinical assessment are essential to ensure good management and timely 
delivery. 
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28. Intrauterine growth restriction in singleton pregnancy-surveillance and delivery: An overview 

Author(s): Haram K. 

Source: Current Women's Health Reviews; May 2008; vol. 4 (no. 2); p. 124-132 

Publication Date: May 2008 

Publication Type(s): Review 

Abstract:A woman with a growth restricted fetus should be surveyed appropriately and delivered at 
an optimal time. Pub Med an Cochrane databases have been used and searched for literature on 
fetal biophysical profile (BPP), cardiotocography (CTG), non-stress test (NST), contraction stress-test 
(CST) as well as Doppler investigation and indications for delivery. Surveillance of women with IUGR 
can include BPP, NST and appropriate Doppler blood flow examinations of umbilical arteries and 
different fetal vessels according to history. Timing of delivery depends on gestational age, degree of 
IUGR, progression of fetal detoriation, BPP, the NST pattern, the CST response, or fetal Doppler PI 
(arterial and venous); the indication for delivery must be decided individually. Delivery is indicated in 
IUGR near term with poor growth over a 2-4 week period, or associated severe maternal 
preeclampsia. The timing in preterm delivery is controversial. It may be difficult to decide on delivery 
when the gestational age is less than 32 weeks. If end-diastolic flow is present in UA Doppler flow, 
and other surveillance findings are normal, the pregnancy may be prolonged. Attempts to temporize 
intervention appear justified between 25 and 29 weeks' gestation because each day in utero may 
reduce neonatal mortality by 1-2%. © 2008 Bentham Science Publishers Ltd. 
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Available  at Best practice & research. Clinical obstetrics & gynaecology -  from Patricia Bowen 
Library & Knowledge Service West Middlesex University Hospital NHS Trust (lib302631) Local Print 
Collection [location] : Patricia Bowen Library and Knowledge Service West Middlesex university 
Hospital.  

Abstract:Fetal growth restriction remains a major cause of perinatal morbidity and mortality in 
modern obstetric practice. Placental insufficiency is the most common association, but is often a 
diagnosis of exclusion. Currently, no treatment can ameliorate or reverse established growth 
restriction: maximising gestational age and judicious timing of steroid administration and delivery 
are the primary tasks for the obstetrician. Although comprehensive surveillance of the preterm fetus 
now includes ductus venosus Doppler studies, its effectiveness in timing delivery has yet to be 
confirmed in randomised controlled trials. More basic research on the regulation of fetal growth is 
needed before specific therapies for established growth restriction can be developed. 
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Abstract:Fetal growth restriction (FGR) is challenging because of the difficulties in reaching a 
definitive diagnosis of the cause and planning management. FGR is associated not only with a 
marked increased risk in perinatal mortality and morbidity but also with long-term outcome risks. 
Combinations of fetal biometry, amniotic fluid volume, heart rate patterns, arterial and venous 
Doppler, and biophysical variables allow a comprehensive fetal evaluation of FGR. However, no 
evidence supports that the use of cardiotocography or the biophysical profile improves perinatal 
outcome. Therefore, obstetricians aim to identify fetuses with early FGR so delivery can be planned 
according to gestational age and severity of the condition. The balance of risks and the need for the 
availability of services mean that the involvement of neonatologists in FGR management is vital. In 
this review, the focus is on the pathophysiology and management of FGR caused by placental 
diseases. 
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Abstract:This review provides an evidence-based approach to the management of fetal growth 
restriction (FGR). The management consists of the following components: appropriate fetal 
surveillance, timely intervention, and selective etiological management. Umbilical arterial (UA) 
Doppler sonography is the primary test. Supplementary tests include nonstress test (NST), amniotic 
fluid assessment, biophysical profile (BPP), and selective venous Doppler sonography. Ominous signs 
include UA absent or reverse end-diastolic flow, non-assuring NST, low BPP, and abnormal fetal 
venous flow patterns. An evidence-based clinical management guideline is included and 
individualization of care is recommended. 
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Abstract:Since antenatal detection of fetal growth restriction, defined as birth weight <10% for 
gestational age, can reduce perinatal morbidity with antepartum testing and use of Doppler, it is 
imperative that there be a greater effort to detect the growth abnormality. According to a well-
conducted randomized clinical trial, all uncomplicated pregnancies should have sonographic 
assessment of birth weight at 30-32 weeks and at 36-37 weeks. An increased awareness not only of 
the risk factors but also of the associated probability of abnormal growth can identify the cohorts 
that would benefit from uterine artery Doppler in 2nd trimester. Among patients at risk for 
suboptimal growth, Doppler of the umbilical artery improves the detection rate. 
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Abstract:PURPOSE OF REVIEWIntrauterine growth restriction remains one of the major problems in 
obstetrics. Recent published literature on this problem is summarized in this review.RECENT 
FINDINGSIntrauterine growth restriction contributes disproportionately to neonatal mortality and 
morbidity in both preterm and term babies, and is a predisposing factor to major psychiatric 
sequelae such as depression, suicide and suicidal attempts. More evidence is accumulating to show 
that fetal Doppler changes of the ductus venosus and umbilical vein are good surrogate markers for 
fetal academia. The timing of delivery remains controversial, however. The Growth Restriction 
Intervention Trial showed that delayed delivery in those up to 30 weeks may be associated with 
lower rates of cerebral palsy and Griffiths development quotient under 70. In dichorionic twins, 
selective fetocide of one severe intrauterine growth restriction fetus in midtrimester twin 
pregnancies complicated by severe preeclampsia may abort the disease process and prolong the 
pregnancy. For monochorionic twins, the finding of intermittent absent or reversed end diastolic 
flow in the umbilical artery may be a manifestation of the transmission of the bi-directional 
waveforms of arterio-arterial anastomosis, but has been shown to be associated with an increased 
risk of intrauterine death in the growth restricted fetus and brain damage in the larger 
fetus.SUMMARYThe timing of delivery of the preterm growth restricted fetus remains controversial. 
Intrauterine growth restriction with intermittent absent or reversed end diastolic flow in the 
umbilical artery of monochorionic twins poses difficulties in assessment. 
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Abstract:Normal fetal growth depends on the genetically predetermined growth potential and is 
modulated by fetal placental, maternal, and external factors. Fetuses with intrauterine growth 
restriction (IUGR) are at high risk for poor short- and long-term outcome. Although there are many 
underlying etiologies, IUGR resulting from placental insufficiency is most relevant clinically because 
outcome could be altered by appropriate diagnosis and timely delivery. A diagnostic approach that 
aims to separate IUGR resulting from placental disease from constitutionally small fetuses and those 
with other underlying etiologies (e.g., aneuploidy, viral infection, nonaneuploid syndromes) needs to 
integrate multiple imaging modalities. In placental-based IUGR, cardiovascular and behavioral 
responses are interrelated with the disease severity. Ultrasound assessment of fetal anatomy, 
amniotic fluid volume, and growth is complementary to the Doppler investigation of fetoplacental 
blood flow dynamics. A diagnostic approach to IUGR combining these modalities is presented in this 
review. 
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Abstract:PURPOSE OF REVIEWAntenatal fetal surveillance is a field of increasing importance in 
modern obstetrics, especially as results in perinatal care have recently made dramatic progress. It is 
an evolving field, and it is no longer acceptable just to wait and see when problems arise in 
pregnancy. During the past few decades many studies have shown that antenatal surveillance in 
unselected populations is of little value. However, high-risk patients benefit from antenatal fetal 
surveillance, especially women with pregnancy problems associated with intrauterine growth 
restriction.RECENT FINDINGSThis review shows that modern antenatal fetal surveillance is based on 
fetal heart rate monitoring, ultrasound biometry and amniotic fluid assessment, Doppler blood flow 
studies of fetal and uteroplacental circulation, and an evaluation of biophysical fetal 
parameters.SUMMARYUsed in combination these methods lead to improvements in fetal morbidity 
and mortality. The aim of future research should be to minimize the risks of fetal morbidity and 
mortality further by the optimal timing of delivery. Better organization of healthcare systems may 
improve our ability to identify at-risk patients during pregnancy. There is potential to improve the 
specificity of fetal surveillance tests, e.g. better methods of biometry and amniotic volume 
estimation with three-dimensional ultrasound and measurements of subcutaneous tissue. Improved 
knowledge of fetal physiology can be gained from research on fetal circulation with Doppler studies. 
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Computer analysis of the fetal heart rate can increase the specificity of that test, and artificial neural 
networks may enhance the ability to evaluate the optimal use of integrated testing. 
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Strategy 550466 

# Database Search term Results 

1 Medline exp "FETAL GROWTH 

RETARDATION"/ 

15271 

2 Medline ("fetal growth" ADJ2 (reduced 

OR restricted OR impair* OR 

retard*)).ti,ab 

2517 

3 Medline ("foetal growth" ADJ2 (reduced 

OR restricted OR impair* OR 

retard*)).ti,ab 

162 

4 Medline ("intrauterine growth" ADJ2 

(reduced OR restricted OR 

impair* OR retard*)).ti,ab 

6200 

5 Medline ("small for date" OR "small for 

gestational age" OR SGA OR 

IUGR).ti,ab 

16515 

6 Medline (1 OR 2 OR 3 OR 4 OR 5) 30018 

7 Medline (surveillance ADJ2 

regime*).ti,ab 

209 

8 Medline (6 AND 7) 4 

9 Medline (regime*).ti,ab 298734 

10 Medline (6 AND 9) 241 

12 Medline ((surveillance OR monitoring) 

ADJ2 clinical).ti,ab 

11124 

13 Medline (6 AND 12) 39 

14 Medline (surveillance ADJ2 (fetal OR 

foetal)).ti,ab 

895 

15 Medline (6 AND 14) 143 

16 Medline (surveillance).ti 38831 



17 Medline (6 AND 16) 87 

18 Medline exp "PRENATAL 

DIAGNOSIS"/mt 

16964 

19 Medline (6 AND 18) 930 

20 Medline 19 [Document type Guideline 

OR Review] 

141 

21 EMBASE *"INTRAUTERINE GROWTH 

RETARDATION"/ 

9295 

22 EMBASE (surveillance ADJ2 (fetal of 

foetal OR prenatal OR 

antenatal)).ti,ab 

533 

23 EMBASE (21 AND 22) 25 

24 EMBASE (regime*).ti,ab 409626 

25 EMBASE (21 AND 24) 35 

26 EMBASE *"PRENATAL SCREENING"/ 3065 

27 EMBASE (21 AND 26) 19 

28 EMBASE (regimen*).ti,ab 345601 

29 EMBASE (21 AND 28) 33 

30 EMBASE (surveillance).ti 47682 

31 EMBASE (21 AND 30) 35 

32 EMBASE 21 [Publication types Review] 

[English language] 

636 

 


