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Beginning and end

Early pregnancy screening
• How the current screening system causes harm

• Implementation of better screening strategies

Management at term
• How we assess fetal growth

• Clinical importance of fetal weight/growth

• Does Doppler assessment have a role to play?



Current risk assessment

❑ Sensitivity 40%, FPR 18%
o Risk factors not equivalent
o Thresholds for continuous variables
o Interaction of risk factors ignored

❑ Deprivation/ethnicity excluded
❑ No numerical risk provided



Screening for preeclampsia

Rolnik D.L., et al., NEJM. 2017

• Multicenter, double-blind, placebo-

controlled trial 

• 1776 women with singleton pregnancies at 

high risk for preterm PE



Effectiveness of FMF screening

80% relative effect reduction
for preterm pre-eclampsia

x4 in aspirin compliance

(from 29% to 99%)



Placental dysfunction

45% of screen +ve women 
had an adverse outcome

SGA/FGR

Stillbirth

Preeclampsia

Preterm birth



Care pathway

8-10% FPR

28 and 36
week scans

Induction at
40 weeks



Pregnancy outcomes

Tommy’sNICE checklist
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White

Non-White Reduction in adverse outcomes
o Improved SGA detection… ↑40%
o Perinatal death (overall)… ↓37%
o Perinatal death (FGR/PE)… ↓72%
o Ethnic health disparity reduced



The continued use of maternal risk-factor based screening for placental 
disorders in routine healthcare settings MUST be re-evaluated



Beginning and end

Early pregnancy screening
• How the current screening system causes harm

• Implementation of better screening strategies

Management at term
• How we assess fetal growth

• Clinical importance of fetal weight/growth

• Does Doppler assessment have a role to play?



Birth weight and mortality

Lindqvist PG et al. UOG 2005 

Diagnosed

Undiagnosed



WHEN IS THE BEST TIME TO SCAN 

IN THE 3RD TRIMESTER?



RCT - 32 vs 36wk scan

2856 women

Outcome: SGA detection

When to perform the scan?



WHAT IS THE BEST WAY TO 

ESTIMATE FETAL SIZE?



Estimating fetal weight

Accurate estimation of 

fetal weight

• Use HC, AC, FL

• Hadlock (1985) or

• Hammami (2018)



EFW formula

EFW centile



WHICH FETAL WEIGHT CENTILE CHART?



How do we define SGA?



National and regional charts
Geography and fetal growth
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Abstract

Introduction Small for gestational age (SGA) is defined

as birthweight below the tenth centile at a particular

gestational week. Birthweight centiles for different

populations are varied. Generic reference for fetal weight

and birthweight that could be adapted to local populations

was recently described. The purpose of this study was

to validate the reference for birthweights adapted to the

local population.

Methods This was a prospective validation study done

between January 2012 and July 2012 in well dated

pregnancies at General Hospital, Ampara. Observed

frequencies of birthweights of 5th, 10th, 50th, 90th and

95th percentiles for Hadlock formula, World Health

Organization (WHO) global survey data for Sri Lanka and

India were calculated. The expected frequencies for each

birthweight centile of our study were compared with

observed frequencies.

Results A total of 411 patients were recruited and 207

delivered at 40 weeks (40+0-40+6). The mean birth-weight

(SD) at 40 weeks of gestation was 3140g (432g). Hadlock

formula and WHO reference data for India overestimate

and underestimate most of the birthweights respectively.

WHO generic reference adapted to Sri Lanka fitted well

with our data. The mean birthweight of our population is

similar, and the adapted reference range would identify

most of the small fetuses correctly. It would also identify

almost all the babies with weight above the 90th centile.

Conclusions The findings of the study show that the

observed distribution of birthweight fitted well with the

reference range derived from the WHO global reference

range adapted to Sri Lankan population. WHO reference

charts can be used effectively in Sri Lankan population.

Sri Lankan fetal/ birthweight charts: validation of global reference for

fetal weight and birthweight percentiles

V Shanmugaraja, S G Kumarasiri, S L Wahalawatte, R V Wanigasekara, P Begam, P K C L Jayasinghe,

T Padeniya, T Dias

(Index words: Sri Lankan, birthweight, validation)
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Introduction

Small for gestational age (SGA) carries a higher risk

of various adverse outcomes in the perinatal period [1-6].

SGA is generally defined as birthweight or fetal weight

below the tenth percentile at a particular gestational week.

There is no uniformity in this definition as the 5th or 3rd

percentiles are also used sometimes to assess the severity

of SGA [7]. Birthweight is often influenced by maternal

ethnicity, BMI, parity and some undetermined causes [8].

Accurate determination of fetal/ birthweight percentiles

for a given gestation is important as it reduces the compli-

cations of a misdiagnosed SGA fetus. It also helps in

making early decisions with regard to delivery and avoiding

unnecessary interventions and saves resources [8].

Hadlock and colleagues formulated an optimum

growth equation based on ultrasound measurements

between 10 and 41 weeks of gestation of 392 pregnant

Caucasian women [9]. They also showed that the statistical

variation of fetal weight in a given gestational week was a

constant fraction of the mean. Hadlock’s growth equation

is given below [9].

Fetal weight (g) = exp(0·578 + 0·332 × GA - 0·00354 × GA )

However, this formula was not popular as it often

either under or over estimated the fetal/ birthweight in

other populations. In order to overcome this limitation

individualised reference charts using Hadlock formula were

proposed [10]. This standardised fetal weight derived from

Hadlock formula for various factors such as parity,

ethnicity, sex of infant, maternal height and weight by

transforming it into a so called proportionality function.

Recently, a weight reference easily adjustable according

to the mean birth weight at 40 weeks of gestation for any

local population was made using above two methods [11].

Once the mean birthweight and standard deviation (SD)

of birthweight at 40 weeks is identified, the mean and SD

of fetal weight and birthweight for all gestational weeks

are fixed. They validated their method for 24 countries in

Africa, Latin America, and Asia that participated in the

2004-08 WHO Global Survey on Maternal and Perinatal

Health (237 025 births). The aim of this study was to validate

the fetal/birthweight reference derived from WHO data

for birthweights adapted to Sri Lankan population.



“Only 10% of fetuses can be SGA in every country”



“Correcting” for 

ethnicity did not 

improve SGA 

detection



FETAL WEIGHT AND ADVERSE OUTCOME



Late SGA: EFW <3rd centile

12 studies, 3639 late SGA

1246 with SGA <3rd centile

OR 1.97 for CAPO

OR 4.26 for perinatal death

Poor prediction (ROC)

AUC 0.61 for CAPO

AUC 0.65 for perinatal death



IS FETAL GROWTH VELOCITY A MORE 

RELIABLE MARKER FOR STILLBIRTHS?



Late SGA: Fetal growth velocity

15,861 term pregnancies

28 term stillbirths (2/1000 births)

Scans at 24 and 36 weeks

Stillbirth and perinatal death only 

increased with a >50% decrease in 

growth velocity (5% FPR) 



WHY IS FETAL SIZE SUCH A POOR MARKER 

FOR STILLBIRTH AT TERM?



17,261 pregnancies

EFW by: IG-21, Hadlock, 

FMF and Swedish

FGR by DELPHI/ISUOG, 

SMFM or Swedish criteria

PNM, prolonged NICU, 

Apgar5 <7 and HIE

Fetal chart and FGR combinations
Adverse pregnancy outcome

Mascherpa M et al. UOG 2024



Birthweight and stillbirth

Majority of preterm

stillbirths are SGA

110,000 pregnancies

437 stillbirths

70% of term stillbirths

are not SGA

(67% with customisation)



SGA: symptom not disease

SYMPTOM

Slow fetal growth (Food)

Death and disability (O2)

PATHOLOGY

Placental dysfunction

Stillbirth and developmental handicap occur 

due to hypoxaemia not malnutrition
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Dunsworth HM et al. PNAS 2012

Fetal nutritional and

respiratory demands

increase differently

with gestational age



Early and late FGR

Nutrition affected most

Long latency to demise

Time for SGA to develop

Respiration affected most

Short latency to demise

SGA seen infrequently



HOW SHOULD WE MONITOR HIGH-RISK 

PREGNANCIES AT TERM?



9/814 PN deaths

in controls

19/813 PN deaths

in CTG group

Randomised

studies

Cardiotocography

Cochrane Database Syst Rev

• CTG interpretation

• Frequency of CTG

Conventional CTG

R=2.05 (95%CI 0.95 to 4.42)

Computerised CTG

RR=0.20 (95%CI 0.04 to 0.88)



N=2832 Crude OR p-value Adj OR p-value

Perinatal death (n=18)

BW centile 0.96 <0.001 0.98 0.080

UtAD PI 3.36 <0.001 0.63 0.300

CPR MoM 0.003 <0.001 0.004 <0.001

CPR and Mortality

11,576 term pregnancies

Within 4 weeks of delivery



128 studies

47,748 pregnancies



9492 pregnancies scanned at 36-38 weeks

Delivery 37wks if SGA10 and for CPR5

Screen 342 women

Induce 17 women

Prevent 1 severe APO





Routine or high-risk

Ultrasound

<10th centile

Deliver

10th-50th centile

Doppler

Low CPR

Monitor/Deliver 

Normal CPR

Reassure

50th-95th centile

Reassure

>95th centile

Deliver?



Stop:  Checklist risk assessment

   Customisation   

Continue: 36-week scan

   EFW Hadlock (HC, AC, FL)

   EFW chart = neonatal BW chart

Consider: Deliver <3rd from 37wks

   Deliver <10th from 39wks

   Consider earlier birth for low CPR

Placental dysfunction at term
Summary
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