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< 10th percentile ?



BASIC DATA 

Case scenario 1

陳 O O , 34-year-old

G1P0
IUP at 29 weeks

LMP: 2021/11/04
EDC: 2022/08/11

BW 60.1 kg (Preconception BW 45 kg)
BH 156 cm
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PAST HISTORY
Medical history: nil   

Surgical history: nil

Allergic history: NKDA
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OBGYN history: 
Unremarkable for NIPS and level II sonography

Personal history: Unremarkable 
(no smoking, no alcohol or illicit drug use)

Family history: Non-contributory

Case scenario 1



REFERRAL ON 2022/05/26
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BP: 164/113 mmHg → 153/111 mmHg
Urine dipstick: Protein 3+ 

Prenatal care in Hong Kong

Visited local obstetric clinic and

was referred to MMH

due to preeclampsia and suspected FGR

Case scenario 1



CLOSE SURVEILLANCE

Fetal monitor: Irregular uterine contraction, reactive FHB

Ultrasound:

DTR: 2+; Lab check: WNL

05/26

Betamethasone for lung maturation

Closely monitor for BP, FHB, BPP and Doppler flow velocimetry

MgSO4 as seizure prophylactic agent and for neuroprotection

GA 29 weeks at DR

Date
GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

Collect GBS culture and administer ampicillin for GBS prophylaxis 

Case scenario 1
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UMBILICAL ARTERY

7Acharya G, Wilsgaard T, Berntsen GK, Maltau JM, Kiserud T. Reference ranges for serial measurements of umbilical artery Doppler indices in the second half of pregnancy.

Am J Obstet Gynecol. 2005 Mar;192(3):937-44. doi: 10.1016/j.ajog.2004.09.019. PMID: 15746695.



SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2

Case scenario 1

8

BP control under oral Labetalol, 

SBP was between 145~160 mmHg



SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2
Minimal variability 

even after AST

Case scenario 1
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SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2 AEDV

6 

(-NST, 

breathing) 

→ 8

Minimal variability 

even after AST

Case scenario 1
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2022/05/28

2022/05/30

AEDV

AEDV



SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2 AEDV

6 

(-NST, 

breathing) 

→ 8

2022/05/30 29+4 1080 g AEDV 8.80 8 (-NST) 10th

Case scenario 1
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SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2 AEDV

6 

(-NST, 

breathing) 

→ 8

2022/05/30 29+4 1080 g AEDV 8.80 8 (-NST) 10th

2022/06/01 29+6 959 g 5.00; 4.67 9.02 8 (-NST) 5th

Comprehensive 

Doppler flow velocimetry study

Case scenario 1
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Increased

Increased Decreased



WNL

WNL



COMPREHENSIVE DOPPLER STUDY

Fetal size= 26+5 wks (5th percentile), FHB: OK,

Active female fetus, vertex presentation 

Normal liquor volume (AFI = 9.02 cm)

BPP score: 8 (under ultrasound)

06/01

GA 29+6 weeks

Uterine artery PI: (> 95th percentile)

Right: 2.01, notch (-); Left: 1.73, notch (-)

Umbilical artery S/D: 5.00, 4.67 (> 95th percentile)

PI: 1.52, 1.49 (> 95th percentile)

MCA PI: 1.23, 1.19 (< 5th percentile) with brain sparing effect

CPR: 0.81 (< 5th percentile)

DV PVIV: 0.57 (WNL) without reversed a wave

AoI PI: 2.34 (WNL)

Suggest close follow-up

Case scenario 1
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SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2 AEDV

6 

(-NST, 

breathing) 

→ 8

2022/05/30 29+4 1080 g AEDV 8.80 8 (-NST) 10th

2022/06/01 29+6 959 g 5.00; 4.67 9.02 8 (-NST) 5th

2022/06/04 30+2 AEDV 8 (-NST)

Case scenario 1
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2022/06/06AEDV



SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2 AEDV

6 

(-NST, 

breathing) 

→ 8

2022/05/30 29+4 1080 g AEDV 8.80 8 (-NST) 10th

2022/06/01 29+6 959 g 5.00; 4.67 9.02 8 (-NST) 5th

2022/06/04 30+2 AEDV 8 (-NST)

2022/06/06 30+4 976 g AEDV 5.10 8 (-NST) < 5th

2022/06/07 30+5

Case scenario 1

Spontaneous 

deceleration



FETAL MONITOR
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Case scenario 1



SERIAL SURVEILLANCE
Date

GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/05/26 29 60.1 kg 1101 g 6.73; 7.2 7.81 10 10th to 25th

2022/05/28 29+2 AEDV

6 

(-NST, 

breathing) 

→ 8

2022/05/30 29+4 1080 g AEDV 8.80 8 (-NST) 10th

2022/06/01 29+6 959 g 5.00; 4.67 9.02 8 (-NST) 5th

2022/06/04 30+2 AEDV 8 (-NST)

2022/06/06 30+4 976 g AEDV 5.10 8 (-NST) < 5th

2022/06/07 30+5 REDV

4 

(-NST, 

breathing, 

movement)

Case scenario 1

Spontaneous 

deceleration



2022/06/06

2022/06/07

AEDV

REDV
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DELIVERY

BP: 145-155 mmHg

Fetal monitor: Minimal variability with spontaneous deceleration

Ultrasound:

06/07

A living female baby was delivered via LST C/S in LOP position 

BW: 929 g, BL: 35.5 cm,

APGAR score: 8 (-skin color, breathing) → 9 (-breathing)

Emergent C/S due to fetal distress

GA 30+5 weeks

Date
GA

(weeks)

Maternal 

BW
EFW

Umb artery

S/D ratio

AFI

(cm)

BPP

score

EFW

percentile

2022/06/07 30+5 REDV

4 

(-NST, 

breathing, 

movement)

Case scenario 1
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Spontaneous 

deceleration



Loss of growth potential
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NEONATAL OUTCOME
Prematurity, GA 30+5 weeks, BW 929 g, 

small for gestational age

Bilateral mild periventricular encephalomalacia

Respiratory distress syndrome, grade I

Functional GI motility disorder

Retinopathy of prematurity, stage 1 zone II

Anemia of prematurity

Bilateral inguinal hernia and umbilical hernia 
s/p herniorrhaphy on 2022/08/12

Case scenario 1
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INFANTILE GROWTH
Date

PMA

(weeks)

BW 

(g)
BW percentile BL percentile HC percentile

2022/06/07 30+5 929 3rd to 10th 3rd < 3rd

2022/06/12 31+3 850 < 3rd < 3rd < 3rd

2022/06/19 32+3 973 < 3rd < 3rd < 3rd

2022/06/26 33+3 1150 < 3rd < 3rd < 3rd

2022/07/03 34+3 1268 < 3rd < 3rd < 3rd

2022/07/10 35+3 1390 < 3rd < 3rd < 3rd

2022/07/17 36+3 1578 < 3rd < 3rd < 3rd

2022/07/24 37+3 1631 < 3rd < 3rd < 3rd

2022/07/31 38+3 1804 < 3rd < 3rd < 3rd

2022/08/07 39+3 2042 < 3rd < 3rd < 3rd

2022/08/14 40+3 2252 < 3rd < 3rd < 3rd

Case scenario 1
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SUMMARY

29

Case scenario 1

Delivered 
a premature 
SGA fetus 

with 
loss of 

growth potential

REDV
and 

fetal distress

FGR with 
AEDV,
brain 

sparing 
effect

Preeclampsia 
with 

severe 
features



BASIC DATA 

Case scenario 2

魏 O O , 31-year-old

G1P0
Prenatal care at MMH

LMP: 2021/06/18
EDC: 2022/03/25

Preconception BW 59 kg
BH 165 cm

30



PAST HISTORY

Medical history: nil   

Surgical history: nil

Allergic history: NKDA

31

OBGYN history: Unremarkable

Personal history: Unremarkable 
(no smoking, no alcohol or illicit drug use)

Family history: Non-contributory

Case scenario 2



REGULAR PRENATAL CARE

Self pregnancy test kit (+)

Ultrasound:08/19

32

Date
GA

(weeks)

Maternal 

BW (kg)
EFW

2021/08/19 8+6 59.0 CRL: 2.10 cm

09/16

Ultrasound:

cFTS: Low risk for T13, T18 and T21

FMF Triple test: Low risk

Date
GA

(weeks)

Maternal 

BW (kg)
EFW

2021/09/16 12+6 58.0 CRL: 6.67 cm

Case scenario 2



Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

33

Level II ultrasonography: 

Unremarkable except for suspected FGR



UMBILICAL ARTERY

34Acharya G, Wilsgaard T, Berntsen GK, Maltau JM, Kiserud T. Reference ranges for serial measurements of umbilical artery Doppler indices in the second half of pregnancy.

Am J Obstet Gynecol. 2005 Mar;192(3):937-44. doi: 10.1016/j.ajog.2004.09.019. PMID: 15746695.



Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th
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Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th
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Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th
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Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

Comprehensive 

Doppler flow velocimetry study
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WNL

WNL WNL



WNL

WNL



COMPREHENSIVE DOPPLER STUDY

Fetal size= 29+2 wks (3rd to 5th percentile), FHB: OK

Active female fetus, vertex presentation

Normal liquor volume (AFI = 18.83 cm)

BPP score: 8 (under ultrasound)

02/09

GA 33+5 weeks

Uterine artery PI: (WNL)

Right: 0.54, notch (-); Left: 0.79, notch (-)

Umbilical artery S/D: 1.71, 1.83 (WNL)

PI: 0.60, 0.65 (WNL)

MCA PI: 1.49, 1.56 (WNL)

CPR: 2.48 (WNL)

DV PVIV: 0.62 (WNL) without reversed a wave

AoI PI: 2.02 (WNL)

Suggest close follow up
42

Case scenario 2



Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

2022/02/17 34+6 68.5 1567 g 1.69; 2.59 14.13 8 < 3rd

SOFIVA NIPS v3.0: 

Unremarkable for chromosomal and common CNV abnormalities 

02/21
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Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

2022/02/17 34+6 68.5 1567 g 1.69; 2.59 14.13 8 < 3rd

2022/02/24 35+6 69.0 1580 g 2.42; 1.90 11.70 8 < 3rd
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Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

2022/02/17 34+6 68.5 1567 g 1.69; 2.59 14.13 8 < 3rd

2022/02/24 35+6 69.0 1580 g 2.42; 1.90 11.70 8 < 3rd

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd
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DELIVERY

Ultrasound:

Suggest admission for induction of labor

Refused by patient

Strongly suggest fetal kick count surveillance

Fetal doppler surveillance BIW

03/03

47

Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW 

percentile

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd

Case scenario 2



Date8
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

2022/02/17 34+6 68.5 1567 g 1.69; 2.59 14.13 8 < 3rd

2022/02/24 35+6 69.0 1580 g 2.42; 1.90 11.70 8 < 3rd

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd

2022/03/08 37+4 70.6 2027 g 2.06; 1.81 12.60 8 < 3rd
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Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

2022/02/17 34+6 68.5 1567 g 1.69; 2.59 14.13 8 < 3rd

2022/02/24 35+6 69.0 1580 g 2.42; 1.90 11.70 8 < 3rd

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd

2022/03/08 37+4 70.6 2027 g 2.06; 1.81 12.60 8 < 3rd

2022/03/11 38 70.4 2056 g 1.91; 1.98 11.60 8 < 3rd

49



Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW

percentile

2021/08/19 8+6 59.0 CRL: 2.10 cm

2021/09/16 12+6 58.0 CRL: 6.67 cm

2021/11/17 21+5 62.5 360 g 3.61; 3.48 19.32 8 5th

2021/12/09 24+6 63.5 709 g 16.35 50th to 75th

2022/01/18 30+4 68.0 1136 g 1.88; 1.96 15.64 8 5th to 10th

2022/01/27 31+6 68.5 1228 g 1.49; 1.93 22.66 8 5th

2022/02/09 33+5 68.2 1429 g 1.71; 1.83 18.83 8 3rd to 5th

2022/02/17 34+6 68.5 1567 g 1.69; 2.59 14.13 8 < 3rd

2022/02/24 35+6 69.0 1580 g 2.42; 1.90 11.70 8 < 3rd

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd

2022/03/08 37+4 70.6 2027 g 2.06; 1.81 12.60 8 < 3rd

2022/03/11 38 70.4 2056 g 1.91; 1.98 11.60 8 < 3rd

2022/03/15 38+4 70.5 2138 g 1.64; 1.80 12.22 8 < 3rd



DELIVERY

Ultrasound:

Suggest admission for induction of labor

Refused by patient

Strongly suggest fetal kick count surveillance

Fetal doppler surveillance BIW

03/03

Admission for induction of labor

51

Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW 

percentile

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd

03/16

Case scenario 2



FETAL MONITOR

52

Case scenario 2



DELIVERY

Ultrasound:

Suggest admission for induction of labor

Refused by patient

Strongly suggest fetal kick count surveillance

Fetal doppler surveillance BIW

03/03

Vaginal delivery with a living female baby in ROA position,

BW: 1832 g, BL: 45 cm, 

APGAR score: 8 (-skin color, breathing) → 9 (-skin color)

Admission for induction of labor

53

Date
GA

(weeks)

Maternal 

BW (kg)
EFW

Umb A

S/D ratio

AFI

(cm)
BPP

EFW 

percentile

2022/03/03 36+6 70.0 1987 g 2.50; 2.25 9.52 8 < 3rd

03/16

03/17

Case scenario 2



Suggest induction of labor



NEONATAL OUTCOMES

Small for gestational age, 
GA 38+6 weeks, BW: 1832 g

Transient tachypnea of newborn

Left subependymal cyst

55

Case scenario 2



INFANTILE GROWTH

Date
PMA

(weeks)

BW

(kg)
BW percentile BL percentile HC percentile

2022/03/17 38+6 1.832 < 3rd 3rd to 10th 3rd to 10th

2022/03/20 39+2 1.808 < 3rd 3rd to 10th 3rd to 10th

2022/03/24 39+6 1.96 < 3rd 3rd to 10th 3rd to 10th

2022/04/06 2.4

2022/04/15 2.9

2022/04/28 3.3

2022/05/19 3.9

2022/07/21 5.3

2022/08/22
Rolling,

grasping
5.7 15th to 50th 50th to 85th 50th to 85th

Case scenario 2
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SUMMARY

57

Delivered 
a term

SGA fetus 
without 
loss of 

growth potential

Reactive 
fetal 

heart beats

FGR 
without 

offensive 
Doppler flow 
velocimetry 
study results

No definite 
underlying 
etiology

Case scenario 2



DISCUSSION

58

Diagnosis

Surveillance

Optimal timing of  delivery 



MAJOR ISSUES TO BE ACCOUNTED

59

• Threshold

• Size versus growth velocity rate

• Etiology

• Genetic counseling

• Doppler velocimetry

• Biophysical profile

• Non-stress test

Diagnosis

Surveillance
Optimal
timing 

of delivery

• Maternal condition

• Prematurity

Discussion



TERMINOLOGY

60

Fail to achieve weight 
within population-based norms

FGR

• Fetal growth restriction 
(Formerly known as 
IUGR)

• ACOG: EFW or AC 
< 10th percentile

• ISUOG: Delphi 
consensus criteria 

SGA

• Small for 
gestational age

• Actual birth weight 
< 10th percentile

Discussion



MORE THAN EFW

61Lees CC, Romero R, Stampalija T, Dall'Asta A, DeVore GA, Prefumo F, Frusca T, et al. Clinical Opinion: The diagnosis and management of suspected fetal growth restriction:

an evidence-based approach. Am J Obstet Gynecol. 2022 Mar;226(3):366-378. doi: 10.1016/j.ajog.2021.11.1357. Epub 2022 Jan 10. PMID: 35026129; PMCID: PMC9125563.
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DETERMINE EDC
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Discussion
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Discussion
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THRESHOLD
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Lees CC, Romero R, Stampalija T, Dall'Asta A, DeVore GA, Prefumo F, Frusca T, et al. Clinical Opinion:

The diagnosis and management of suspected fetal growth restriction:

an evidence-based approach. Am J Obstet Gynecol. 2022 Mar;226(3):366-378. doi:

10.1016/j.ajog.2021.11.1357. Epub 2022 Jan 10. PMID: 35026129; PMCID: PMC9125563.
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Catherine Y. Spong, Brian M. Casey - Williams Obstetrics, 26th Edition 2022. Fetal

growth restriction.

Vasak et al. Human fetal growth is constrained below optimal for perinatal survival. Ultrasound Obstet Gynecol 2015;45:162–7. 

Netherland population

McIntire et al. Birth weight in relation to morbidity and mortality among newborn infants. N Engl J Med 1999;340:1234–8.

British population

Unterscheider J, et al. Optimizing the definition of intrauterine growth restriction: the multicenter prospective PORTO study. Am J Obstet

Gynecol 2013;208:290. e1–6.
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SIZE VS GROWTH
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False-
positive False-

negative

A diagnosis based on 
EFW alone 

does not indicate disease 
but fetus at-risk category

Discussion



GROWTH POTENTIAL

69

Small fetuses
with 

adequate 
growth 

potential

Large fetuses 
with 

suboptimal 
growth 

potential

I

N

D

I

V

I

D

U

A

L

I

Z

E

D
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LONGITUDINAL EVALUATION
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SCREENING
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Fundal 
height

• Between 24-38 weeks

• Further assessment 
if discrepancy of 
greater than 3 cm

• Less accurate if 
maternal obesity, 
uterine leiomyoma or 
multiple gestation

Ultrasound

• BPD, HC, AC, FL

• Further evaluation if 
EFW or AC 
< 10th percentile

• AFI

• Doppler flow velocimetry

Discussion



RISK FACTORS

72
F. Gary Cunningham, Kenneth J. Leveno, Jodi S. Dashe, Barbara L. Hoffman, Catherine Y. Spong, Brian M. Casey - Williams Obstetrics, 26th Edition 2022. Fetal growth restriction.

Suboptimal 
uterine-placental 

perfusion 
and 

fetal nutrition

Discussion



WORKUP
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TORCH

• SMFM against screening 
for toxoplasmosis, rubella, 
or herpes in the absence 
of risk factors

• Amniotic fluid PCR 
for CMV

Discussion

Genetic counseling

• Early-onset FGR

• Structural 
abnormalities

• Polyhydramnios

• Suggest karyotyping 
and aCGH



TREATMENT AND PREVENTION
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All
not 

effective

Nutritional 
and dietary 
supplemental 

strategies 

Bedrest

Universal 
use of 
aspirin

Treatment 
of mild to 
moderate 

hypertension

Should 
begin 
before 
conception

Medication 
adjustment

Smoking 
cessation

Discussion



75Figueras F, Caradeux J, Crispi F, Eixarch E, Peguero A, Gratacos E. Diagnosis and surveillance of late-onset fetal growth restriction.

Am J Obstet Gynecol. 2018 Feb;218(2S):S790-S802.e1. doi: 10.1016/j.ajog.2017.12.003. PMID: 29422212.



DOPPLER FLOW STUDIES

76

Abnormal umbilical artery 
Doppler pulsatility index

• Increased impedance to flow 
in umbilical circulation

• Indicator of placental disease

Rate of perinatal death is 
reduced by 29% when 

umbilical artery Doppler 
velocimetry is performed

Discussion
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Stillbirth risk

7% in Umb artery AEDV

19% in Umb artery REDV

20% in abnormal DV flow

46% in reversed a wave in DV flow 
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Indicator of 

placental disease

Predictive of FGR 

especially in preeclampsia

Increased risk of

perinatal M&M

Cerebral blood flow distribution
Lees CC, Romero R, Stampalija T, Dall'Asta A, DeVore GA, Prefumo F, Frusca T, et al. Clinical Opinion: The diagnosis and management of suspected fetal growth restriction:

an evidence-based approach. Am J Obstet Gynecol. 2022 Mar;226(3):366-378. doi: 10.1016/j.ajog.2021.11.1357. Epub 2022 Jan 10. PMID: 35026129; PMCID: PMC9125563.
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TIMING OF DELIVERY
Study trial GRIT DIGITAT

Full name Growth Restriction Intervention Trial
Disproportionate Intrauterine 

Growth Intervention Trial at Term

Recruitment
548 women (40% AEDV/REDV)

24 to 36 weeks of gestation

321 singleton gestations

≥ 36 weeks of gestation

Arms

Randomized to early delivery group 

(within 48 hours) or 

expectant management group

Randomized to delivery or 

expectant management group

Outcomes

No difference in perinatal survival, 

cognitive, language, behavior, or 

motor abilities in 12-year follow-up

No difference in composite neonatal 

outcome, except for neonatal 

admission were lower after 38 

weeks

No difference in 

neurodevelopmental and behavioral 

outcomes at age 2

Discussion
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TRUFFLE STUDY

84

• To assess if fetal ductus venosus (DV) waveform 
could be used as indication for delivery 
instead of cardiotocography short-term variation (STV)

Objective

• Prospective, multicenter RCT

• 2005 to 2010

• Singleton fetuses, 26 to 32 weeks

• EFW < 10th percentile and Umb A PI > 95th percentile

• 3 arms: Reduced STV, early DV change, late DV change

• Primary outcome

- Survival without cerebral palsy

- Bayley III development score < 85 at 2 y/o

Methods

Discussion



TRUFFLE STUDY

85

Findings

•Higher proportion of survivors 
without neuroimpairment in 
late DV change group, 
but not significant 
(95 % vs 85%)

•Accompanied by non-significant 
increase in perinatal and 
infant mortality

Why SMFM 
does not support

•Absent or reversed A wave of 
DV represents advanced stage 
of fetal compromise and is 
uncommon

•Only 41% in Umb A 
AEDV/REDV showed late DV 
change

•Delivery decision guided by DV 
accounted for only 11% of 
pregnancy allocated to late DV
change group

Discussion
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BEFORE DELIVERY

91

Magnesium 
sulfate

• < 32 weeks

Antenatal 
corticosteroid 

• < 34 weeks

• 34 to 36+6 weeks 
without previous 
course

Should be 
planned 

at an institute 
with NICU 

if < 34 weeks

Route of delivery depends on clinical scenario

Discussion



TAKE HOME MESSAGES

92

Delivered 
a term

SGA fetus 
without 
loss of 

growth potential

Reactive 
fetal 

heart beats

FGR 
without 

offensive 
Doppler flow 
velocimetry 
study results

No definite 
underlying 
etiology

Delivered 
a premature 
SGA fetus 

with 
loss of 

growth potential

REDV
and
fetal 

distress

FGR with 
AEDV,
brain 

sparing 
effect

Preeclampsia 
with 

severe 
features

Discussion



TAKE HOME MESSAGES
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Delivered 
a term

SGA fetus 
without 
loss of 

growth potential

Reactive 
fetal 

heart beats

FGR 
without 

offensive 
Doppler flow 
velocimetry 
study results

No definite 
underlying 
etiology

Delivered 
a premature 
SGA fetus 

with 
loss of 

growth potential

REDV
and
fetal 

distress

FGR with 
AEDV,
brain 

sparing 
effect

Preeclampsia 
with 

severe 
features

Discussion



TAKE HOME MESSAGES
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Discussion

Determine the fetuses 
with loss of growth potential

Doppler flow studies 
(especially Umb artery in early-onset 

and CPR in late-onset FGR)

Antenatal surveillance 
(NST, BPP, AFI)

Deliver at 38,37,33,30 weeks 
onwards or deteriorating condition
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