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Introduction 
Fetal growth restriction represents the biggest risk factor for stillbirth (Gardosi et al, 2013), with 

‘about one in three term, normally formed antepartum stillbirths are related to abnormalities of 

fetal growth’ (MBRRACE, 2015) .  

Therefore, antenatal detection of growth restricted babies is important in order to be able to 

monitor and consider the delivery of babies at the most risk. Indeed, a number of studies show that 

undiagnosed Small for Gestational age (SGA) babies were significantly more at risk of being stillborn 

and other adverse outcomes compared with SGA babies that were identified as such in the antenatal 

period (Stacey et al, 2011, Smith, 2015, Gardosi et al, 2013). 

However, antenatal detection of SGA babies has been poor, varying greatly across trusts in England 

in those that calculate their rates (NHS England, 2016). Most trusts do not calculate their detection 

rates which are therefore unknown. However, it has been estimated that routine NHS care detects 1 

in 4 (Smith, 2015). 

Small for gestational age is best detected by ultrasound. However, ultrasound is not routine in the 

third trimester in England, is expensive and there is a shortage of sonographers. Complex algorithms, 

such as the RCOG Green Top Guideline (see Appendix 1 and 2) aim to use ultrasound in pregnancies 

deemed at high risk and to detect high risk; for lower risk pregnancies, current methods of detection 

of SGA babies include the routine measurement of the symphysis fundal height (the measurement of 

the uterus) to assess fetal growth. Measurements are plotted using either customised growth charts 

(such as in the GROW /GAP package developed by the Perinatal Institute), or using standard charts. 

Aims 
The aim of this audit was to assess detection rates of small for gestational age babies across the 

network area, and to determine when they were detected and by what means. The audit also set 

out to gather basic pregnancy and neonatal outcomes of SGA pregnancies. 

The Oxford AHSN Network intend to use the findings to inform future improvement work in the area 

of the detection of SGA in the region. 

Methods  
A retrospective local and regional audit was carried out locally within each Trust providing maternity 

services across the Oxford AHSN region. The Trusts included were the Oxford University Hospitals 

NHS Foundation Trust, The Royal Berkshire NHS Foundation Trust, Milton Keynes University Hospital 

Summary 

 Unidentified fetal growth restriction, often manifest as small for gestational age (SGA), is a 

major risk factor for stillbirth and other perinatal morbidity. Its identification is a key goal of the 

NHS England ‘Saving Babies Lives’ care bundle. 

 The region-wide (Oxford AHSN area) audit of maternity units was undertaken to establish the 

percentage of SGA babies who were identified during the antenatal period of the month of 

March 2015. 

 Overall, 36.7% of SGA babies (range in different units 26.7% - 44.4% were identified antenatally.  

 The Oxford AHSN Maternity Network is now undertaking an innovative pilot designed to 

improve SGA detection rates and identify babies at risk.  



NHS Foundation Trust, Frimley Health NHS Foundation Trust (Wexham Park Hospital), 

Buckinghamshire Healthcare NHS Trust and the Great Western NHS Foundation Trust. 

All deliveries of live, normally formed singleton babies born after 33 weeks gestation in March 2015 

were analysed. 33 weeks was chosen because most stillbirths occur after this time. It should be 

noted that maternity units within the region use a variety of different tools to define growth and 

small for gestational age. For the purposes of this audit a standard tool needed to be applied across 

all cases to enable meaningful comparison. The tool chosen and used was the INTERGROWTH-21st 

standards. (Villar et al, 2014, Papageorghiou et al, 2014). Those babies birthweight was less than the 

10th centile using the INTERGROWTH-21st standard (Villar et, 2014) in this cohort were identified. 

This cohort is referred to in this report as cases of SGA. 

Casenote review was performed by a local clinical team to establish if the pregnancy had been 

detected as SGA, and if so by which method (Appendix 3). 

‘Detection of SGA’ was defined as the presence of any antenatal ultrasound scan indicating that the 

estimated fetal weight was below the 10th centile on the locally employed growth chart. The 

Intergrowth 10th centile is known to correspond to a lower centile on the locally employed centile 

charts so this resulted in a strict definition of SGA.  

Results 
The total number of singleton deliveries at >33 weeks in the units in the month of March 2015 was 

2540. Of these the number of babies delivered who were small for gestational age as defined above 

was 128 (5%). All such babies were below the 10th centile on locally employed centile charts. 

Out of the 128 total cases, it was found that 47 cases were detected antenatally - 36.7% of the total 

(range 26.7% - 44.4%). The detection rates of different Trusts are given below. There were no 

significant differences (chi-squared against reference Trust 1) in detection rates between Trusts. 

 
 

 Trust 1 Trust 2 Trust 3 Trust 4 Trust 5 Trust 6 Total 

No. SGA 36 22 14 27 15 14 128 

Detected no 16 7 6 8 4 6 47 

Detection rate 44% 32% 43% 30% 27% 43% 37% 
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Methods of detection 

The methods of detection of the SGA cases found were 22 by planned ultrasound performed 

because the pregnancy was considered high risk, 17 because symphysis-fundal height measurement 

(either customised and non-customised) was considered abnormal, 5 ‘other’ and 3 not recorded.  

In total, the largest percentage of SGA detected was through scans booked due to identified risk 

factors (49%), followed by measurement of the SFH (36%). Identified risk factors included those 

based on woman’s medical and obstetric history, and PAPP-A results.  

When SFH measurement was the first detection method there were 9 detections using non-

customised SFH charts, and 8 detections using customised SFH charts. In the region 3 Trusts are 

predominantly using customised charts and 3 non-customised. 

On average an extra 3.5 scans (over and above routine 12 and 20 week scans) were performed for 

those that were detected in the antenatal period (range 2.75 – 4.75).  

The charts below illustrate the methods of detection firstly by the total number of cases, then 

broken down to individual Trust level. 
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Total 

Trust 1 N/A 2 9 2 0 3 16 

Trust 2 2 1 3 1 0 0 7 

Trust 3 3 N/A 3 0 0 0 6 

Trust 4 N/A 3 4 0 1 0 8 

Trust 5 N/A 3 1 0 0 0 4 

Trust 6 3 N/A 3 0 0 0 6 



Perinatal and Maternal Outcomes 

Any stillbirths had been specifically excluded for consistency and because it was SGA detection, 

rather than specifically stillbirth that we wished to examine. There were no neonatal deaths. 

Serious morbidity was rare: there were 3 babies with an Apgar Score at 5 mins ≤ 7, no babies with an 

umbilical cord arterial pH <7.00, and there were 19 admissions to a NNU. These numbers are too low 

to be used for any comparisons. 

The average birthweight of all the SGA babies was 2513g (range 1200g- 3070g). The median centile 

was 5.4 (min 0.28, max 9.99). 

Induction of labour in SGA cases that had been identified antenatally was more than double the rate 

in those where it had not been identified (59.6% v 25%). Caesarean section without labour was also 

more common in identified cases (23.4% in the identified cohort v 13.5% in the non-identified). 

Spontaneous vaginal delivery rates were 13% higher in the unidentified cases. Caesarean section 

deliveries accounted for 40.4% of deliveries in identified cases, contrasting with 32% in unidentified.  

Discussion 
The rate of antenatal detection of SGA found is roughly in line with the assumed national average, 

indicating that the region is neither performing poorly, nor above average.   

It is acknowledged that total numbers of SGA babies in this audit is small, and therefore meaningful 

comparisons between individual Trusts are limited. However, the audit does provide a snapshot of 

the rates of SGA detection within the region and provides some information on the methods of 

detection. No unit, including 3 (Trusts 2, 3 and 6) using the GAP programme, performed 

exceptionally well; of those not using the GAP programme, one had the highest rate of detection, 

and one the lowest. It is acknowledged that customised centiles will differ from the Intergrowth 

centiles, although the stricter definition of SGA with the latter ensured all babies labelled SGA locally 

were also SGA according to our definitions. The use of a single growth chart for definition was clearly 

essential. 

What is clear is that with a total of over 63% of SGA babies remaining unidentified there still remains 

huge room for improvement, and current detection methods are currently not providing satisfactory 

detection rates. Strategies for better detection are lacking. Most existing protocols are very complex 

(such as the RCOG screening tool, see Appendix 1 and 2) and are difficult to manage or follow in a 

real world setting. The GAP programme (Gardosi et al, 2013) has reported only modest 

improvements in detection rates and relies heavily on an increased usage of ultrasound. This is very 

expensive and there is a national shortage of sonographers: in the UK these seriously limit its usage. 

Furthermore, increased ultrasound usage may generate over-intervention.  

That this may be the case can be glimpsed here. Overall, obstetric intervention in SGA babies was 

high, but was even higher where the SGA had been identified before birth. This reflects national-

level guidelines on the management of SGA babies. Identification remains important: 

epidemiological data has clearly linked antenatal detection with a reduced incidence of stillbirth 

(Gardosi et al, 2013), and SGA babies were over represented in the recent stillbirth audit of this 

region (Thames Valley SCN, Childrens and Maternity, 2014). To minimise the intervention evident 

here, the challenge is not simply to detect SGA babies, but to determine which are actually at 

highest risk of stillbirth. Further, if we are to meet the DoH target of a 50% reduction in stillbirth by 

2030 (NHS England, 2016) even 100% detection of SGA is likely to be inadequate (Smith, 2015). The 

even bigger challenge is to identify babies that whilst not very small, are significantly smaller than 

their genetic potential meant them to be.  



In response to both the poor antenatal detection of SGA, and the limitations of even perfect SGA 

detection, the Oxford AHSN Maternity Network have introduced an innovative pilot running at the 

OUHFT, a Trust which looks after around 8000 pregnant women each year. 

The principles of the pilot are 1) a routine 36-week growth scan for all, 2) ultrasound scans between 

20 and 36 weeks used in a simpler, structured manner based on risk factors and routine uterine 

artery Doppler and 3) assessment, at the 36-week scan, of parameters other than estimated fetal 

weight that are also associated with risk (e.g. growth trajectory, abnormal blood flow). The first 

pregnancies to enter the pilot did so in May 2016; the Maternity Network is monitoring and will 

report the outcomes.  If this pilot is successful, it is intended the pathway would be rolled out to 

Trusts in the Oxford AHSN region. 

Conclusion 
This audit has shown that the Oxford AHSN region appear to be performing averagely in comparison 

with national detection of SGA and reiterates that current practices are not managing to detect the 

majority of small for gestational age babies during pregnancy. It is therefore important to continue 

to work towards developing better and cost effective methods of detection. 

Audit and report compiled by 
Yosuke Matsumiya, Specialist registrar;  

Katherine Edwards, Maternity Network Manager/Lead Midwife  

Mr Lawrence Impey, Maternity Network Clinical Lead, Consultant Obstetrician, OUHFT 

Thank you to all who contributed to this audit: 

 

For more information please contact Katherine.Edwards@maternity.oxfordahsn.org  

 

 

 

  

mailto:Katherine.Edwards@maternity.oxfordahsn.org


References 
Chauhan, S. and Magann, E. (2006) ‘Screening for fetal growth restriction’, Clinical Obstetrics and 

Gynecology., 49(2), pp. 284–94. 

Draper ES, Kurinczuk JJ, Kenyon S. (Eds.) on behalf of MBRRACE-UK. (2015), MBRRACE-UK Perinatal 

Confidential Enquiry: Term, singleton, normally formed, antepartum stillbirth. Leicester: The Infant 

Mortality and Morbidity Studies, Department of Health Sciences, University of Leicester.  

Gardosi, J. and Francis, A. (2009) ‘Adverse pregnancy outcome and association with small for 

gestational age birthweight by customized and population-based percentiles’, American Journal of 

Obstetrics and Gynecology., 201(1). 

Gardosi J., Giddings, S., Clifford, S., Wood, L., Francis, A. (2013) ‘Association between reduced 

stillbirth rates in England and regional uptake of accreditation training in customised fetal growth 

assessment’ BMJ Open 2013;3 

Gardosi J, Madurasinghe V, Williams M, Malik A, Francis F (2013), ‘Maternal and fetal risk factors for 

stillbirth: population based study’ BMJ:f108   

NHS England (2016), Saving Babies’ Lives, A care bundle for reducing stillbirth, March 2016 

Papageorghiou, A., Kennedy, S., Salomon, L., Ohuma, E., Ismail, C., Barros, F., Lambert, A., Carvalho, 

M., Jaffer, Y., Bertino, E., Gravett, M., Altman, D., Purwar, M., Noble, J., Pang, R., Victora, C., Bhutta, 

Z., Villar, J. and Fetal, I. (2014) ‘International standards for early fetal size and pregnancy dating 

based on ultrasound measurement of crown-rump length in the first trimester of pregnancy’, 

Ultrasound in Obstetrics & Gynecology., 44(6), pp. 641–8 

Royal College of Obstetrics and Gynaecology (2013), The Investigation and Management of the 

Small–for–Gestational–Age Fetus, Green–top Guideline No. 31, 2nd Edition, Minor revisions – 

January 2014 

NHS England (2016) Spotlight on Maternity - Contributing to the Government’s national ambition to 

halve the rates of stillbirths, neonatal and maternal deaths and intrapartum brain injuries by 2030 

March 2016 

Smith, G.C. (2015) ‘Prevention of stillbirth’, The Obstetrician & Gynaecologist, 17(3), pp. 183–187.  

Sovio, U., White, I.R., Dacey, A., Pasupathy, D. and Smith, G.C.S. (2016) ‘Screening for fetal growth 

restriction with universal third trimester ultrasonography in nulliparous women in the pregnancy 

outcome prediction (POP) study: A prospective cohort study’, 386(10008), pp. 2089–2097Stacey, T., 

Thompson, J., Mitchell, E., Zuccollo, J., Ekeroma, A. and McCowan, L. (2012) ‘Antenatal care, 

identification of suboptimal fetal growth and risk of late stillbirth: Findings from the Auckland 

Stillbirth study’, The Australian & New Zealand Journal of Obstetrics & Gynaecology. 52(3),pp. 242–7. 

Thames Valley Strategic Clinical Network, Childrens and Maternity, (2014), Thames Valley SCN 

Stillbirth Audit Report 

Villar J.,  Cheikh Ismail, L.,   Victora, CG,  O Ohuma, E, Bertino, E, (2014) International standards for 

newborn weight, length, and head circumference by gestational age and sex: the Newborn Cross-

Sectional Study of the INTERGROWTH-21st Project, Lancet, 384: 857–68 

INTERGROWTH-21st APP 

https://intergrowth21.tghn.org/global-perinatal-package/intergrowth-21st-comparison-application  

https://intergrowth21.tghn.org/global-perinatal-package/intergrowth-21st-comparison-application


Appendix 1 

 



Appendix 2 

 



Appendix 3 


