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Still birth & Perinatal Death Rates in 
Malaysia

Confidential Enquiries
• Most stillbirth were due to Intrauterine Growth 

Restriction (IUGR) or Fetal Growth Restriction (FGR) 
• Associated with suboptimal care 
• Potentially avoidable

Epidemiological analysis:
Significant reduction can be achieved through 
antenatal detection of pregnancies at risk



Still Birth Risk of FGR



Fetal Growth and Perinatal Death

• Key components to reduce perinatal death :
– Detect growth abnormalities ( restriction / excessive growth)

• Methods of Prediction
– Uterine Artery Doppler

• Methods of detection
– Uterine enlargement – Serial Symphysio-Fundal-Height (SFH)
– Fetal growth – Serial ultrasound Biometry 

• Chart on Growth Chart
– Which Chart that will not missed Growth Abnormalities



Appropriate Dating : 
Crown  Rump Length (CRL) or LMP

• TAS 9+0 to 13+6 weeks from the first day of the LMP
• Gestational age by LMP 

– Regular menses 25-31 days

– No hormonal contraception

– No breastfeeding 

• Gestational age by CRL

– Gestational age based on CRL is within 7 days of that calculated by LMP for 
LMP to be reliable

Ultrasound Biometry





Risk Assesment at Booking: 
Screening and Surveillance of Fetal Growth 

in Singleton Pregnancy prentnacy

RCOG Guidelines 2013



Fetal Growth : Clinical Biometry

Symphysis Fundal Height Measurement

Gardosi et l 2003



Antenatal Growth Chart

Antenatal Growth Chart
Serial fundal height measurements are 
recommended by NIH 2003

Customised antenatal growth charts : 
recommended by RCOG 2003

Populations standards 
When use to assess fetal growth at 3rd

trimester will miss most SGA
Population standard grouped all 
women together and predict they will 
have the same size baby at term



Customised antenatal growth charts 
: recommended by RCOG 2003

Antenatal Growth Chart

Gardosi





Antenatal Growth Chart

Customised antenatal growth charts : 
recommended by RCOG 2003



Antenatal Growth Chart



Fetal Growth and Perinatal Death

• Key components to reduce perinatal death :
– Detect growth abnormalities ( restriction / excessive growth)

• Dating of Gestational Age
– Crown Rump Length / LMP

• Methods of Prediction
– Uterine Artery Doppler

• Methods of detection / identifying growth abnormalities
– Uterine enlargement – Serial Symphysio-Fundal-Height (SFH)

– Fetal growth – Serial ultrasound Biometry 

• Chart on Growth Chart
– Which Chart that will not missed Growth Abnormalities



• Important clinical tool for :

– Identification

– Monitoring

– Management of FGR/IUGR or Macrosomia

• CRL / BPD / HC / AC / FL

Identifying Fetal Growth : 
2. Ultrasound Biometry 
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Amniotic Fluid Index



Which Growth Chart?

• Population Based Growth Chart

• WHO Growth Chart

• Intergrowth 21st Growth Chart

• Customised Growth Chart



Population Growth Chart – Malaysian 
Population

Urban 





Kiserud, WHO fetal growth charts. Am J Obstet Gynecol 2018

2. WHO Fetal Growth Chart

1387 low = risk pregnant women

10 countries 

Argentina, Brazil, Democratic Republic of Congo, Denmark, Egypt, France, Germany, India, Norway, 
Thailand - Multipopulation

Participants

Median age 28 years, 58% nulliparous, normal BMI, no socioeconomic or nutritional constraints 
(median caloric intake, 1840 calories/day), able to attend ultrasound sessions, essentially urban 
populations

Median gestational age at birth was 39 weeks, BE 3.3kg, - significant differences among country

Quantile regression that made possible to demonstrate a number of features of fetal growth 
that were not well appreciated or unknown

Asymmetric distribution of EFW, 

Early second trimester, wider among fetuses <50th

Third trimester reversed 



Intergrowth 21st : 
Internationally applicable
One-size-fits all standard for birth-weight and fetal weight

8 countries
52171 – 20486 met standard (35 %)
18-35 years of age

Ht>153 cm
Non-smoker
No med history
No previous adverse outcome
No congenital abnormality
Low risk, well-nourished mothers

Optimal standard for all pregnancies

Unrepresentative rates of:
SGA (4.4%)
LGA 20.6 % 
And poor correlation with outcome 

Lancet 2014



CUSTOMISED GROWTH CHART

GARDOSI 2018

Individualised Chart
Specific for that particular pregnancy

Maternal height
Booking weight
Ethnic Origin
Parity
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Missed FGR

EFW <p10 based on BPD,HC,AC,FL (ACOG)
EFW <p3 (extreme case) WHO
EFW >2SD below mean (<p2.5) (Europe)
or Umbilical artery Doppler > p95 (evidence of Placental insufficiency)
or Cerebro-placental ratio > p95 (compensatory changes to hypoxia)

IUGR or FGR is defined prenatally by the following:
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Suboptimal AGA – p10-p50
Optimal AGA – p50 – p80

AGA : 

IUGR / FGR

AGA

Hendrix et al, BMC,Pregnancy and Childbirth 2019
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LGA : 
a birth weight ≥ p90 at 

given gestational age

IUGR / FGR

AGA

Hendrix et al, BMC,Pregnancy and Childbirth 2019

LGA

Macrosomia growth beyond a specific weight, 4,000 
gram or 4,500 grams regardless of gestational age 

Grade 1 : > 4000 gm : increased risk of labor and 
newborn complications
Grade 2 : > 4500 gm : increased risk of neonatal 
morbidity
Grade 3 : > 5000 gm : increased risk of infant 
mortality

p90p10
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Abritrarily <10th percentile =
SGA (post-natal definition)

Birth Weight
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Fiqueras & Gratacos, Fetal Diagnosis and Therapy 2014
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Missed FGR

EFW <p10 based on BPD,HC,AC,FL (ACOG)
EFW <p3 (extreme case) WHO
EFW >2SD below mean (<p2.5) (Europe)
or Umbilical artery Doppler > p95 (evidence of Placental insufficiency)
or Cerebro-placental ratio > p95 (compensatory changes to hypoxia)

IUGR or FGR is defined prenatally by the following:



IUGR/FGR: Prenatal Definition

Early onset IUGR

Defined by :
Umbilical artery Doppler >p95 alone

Defined by any of the following:
Umbilical artery Dopper >p95 
EFW <p3
Cerebroplacental ratio (CPR) >p95

Late Onset IUGR

More
Early Onset IUGR

Proportion of SGA Fetuses (n: 656) Diagnosed to be IUGR



Early-onset vs Late-onset

Early-Onset IUGR vs Late-Onset IUGR

1-2 % Prevalence 3-5 %

More severe abn Um A Doppler Less severe UmA

High tolerance Tolerance to hypoxia Less tolerance

Management Problem Diagnosis

High Mortality and 
Prematurity

Lower



Early-onset IUGR

420gm/32wks 560gm/30 wks

Steroids :
Give too early : waste the effect (within 7 days)

then risk of repeat steroids ( reduced FG / increase Cerebral Palsy)
Give too late : not achieve minimal effects ( at least 24 hrs) before delivery can be 
scheduled or IUD occurs

FGR fetuses under long term stress, still need exogenous steroids?
In TRUFFLE study, steroids were given > 90 % of cases in all 3 study group, according 
to the local centers’ protocol : ie Cannot answer



Late-Onset IUGR

Subtle & Late Presentation
Turan et al Ultrasound Obstet Gynecol 2008
De-Vore, Am J. Obstet Gynecol, 2015

Delivery based on : MCA Doppler
Cerebro : Placenta Ratio CPR  < 1 poor 
perinatal outcome
Delivery at 37 weeks with increase UA-PI
Delivery at 37-38 normal UA-PI but with 
abnormal MCA 
IOL but increase rates of EmCS



TAKE HOME MESSAGE

• Perinatal and Stillbirth - still high as late detection 
of fetal growth abnormalities

• Accurate Dating is emphasized
• Appropriate Ultrasound Biometry Measurement
• The Right Growth Chart 

– Time to use Customised growth chart!
– At least WHO growth chart

• Management of IUGR
– Early-onset (Fetal Doppler) vs Late-onset IUGR ( 

CPRatio <1 )



Thank You


