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A19731928 (Diagnosis)

Diagnosis of FGR

Diagnosis of SGA

Classification

- EFW and/or AC < 3" percentile

- EFW and/or AC < 10" percentile :

REDF, brain-sparing effect, or abnormal DV) OR
- EFW and/or AC crossing centiles > 2 quartiles

- Abnormal Doppler (UA PI > 95" percentile, AEDF, normal Doppler

- EFW and/or AC < 10" percentile

with normal growth velocity with

- Early-onset FGR : GA < 32 wk
- Late-onset FGR : GA = 32 wk

N1589M3NULAN (Investigation)

O numuegAssiuazimunnaen (estimated due date)
O Detailed ultrasound by MFM fellow or MFM specialist
O PND for CMA = karyotype Wa¢ genetic counseling

O fa156un PCR for CMV aselsin PND

N15ASIAAANIUAIIZ FGR (Surveillance of FGR)

«—

Criteria for PND

- Early-onset FGR with or without
structural malformation
- Early-onset FGR with polyhydramnios

- Expert opinion

- wupdnsugnAudcLe GA = 28 dUav

- IAnT3afAnAIU9N high-risk ANC clinic 91n 1 - 2 &Uai wazlihse3an13g hypertensive disorder in pregnancy

- Usziliu EFW , AFl uag DVP v)n visit (Uszillu growth velocity 910 EFW fiviafiuagnates 3 - 4 #ans) Tag MFM fellow 138 MFM specialist

Frequency of Testing

Condition
cCTG Doppler (UA, MCA, DV)
- FGR without abnormal Doppler 1-2wk 1-2wk
- UAPI > 95™ percentile 1 wk 1 wk

- AEDF of UA

2 - 3 times / wk

2 - 3 times / wk

- REDF of UA

Continuous monitoring

daily

N13ATIIAAAIUNIIE SGA (Surveillance of SGA)

- Upn9RAn17 ANC clinic 0 1 - 2 §av

- wuzdNsugnAuAcLe GA = 28 dUav

- Usziliu EFW , AFl uag DVP v)n visit (Usziilu growth velocity 910 EFW fiviafuagnaties 3 - 4 &anvh) Tae resident (U3nwina U/S fu IR)

Condition

NST

Doppler (UA, MCA, DV)

- SGA

1-2wk

1-2wk
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HUININIIQUA FGR with AEDF or REDF of UA

Umbilical artery Admission Site cCTG / NST Doppler After corticosteroid

- Continuous cCTG / NST Evaluate for discharge,
- AEDF YES for corticosteroid 6SE or LR 1 time/day

- cCTG 1 time/day then HR 2 - 3 times/wk

YES for corticosteroid and
- REDF LR - Continuous cCTG / NST 1 time/day Evaluate for delivery
evaluate timing of delivery

n15Aa0n (Delivery)

Timing of Delivery N5l GA < 26 wk + EFW < 500 g.
Condition Timing of delivery Route of delivery
- Individualized management
- Absent or reversed a-wave of DV - Cesarean section
GA 26" - 28" wk - Multidisciplinary team approach
-STV <26 ms - MFM qua

- Share decision-making

- Absent or reversed a-wave of DV

GA 29%° - 31*® wk

-STV<3.0ms
- REDF of UA GA 32%0 _ 335 wk GA Condition
-STV < 3.5ms <36wk | -Spontaneous repeated unprovoked DC
- AEDF of UA . ] -BPP <4
GA 347 - 37" wk - Maternal indication
-STV.<45ms 236wk | - Spontaneous repeated unprovoked DC
0 p - Vaginal delivery, 10L ¢t -BPP < 4
- FGR (< P3) GA 36™ - 37" wk
- MFM aua - AEDF or REDF
> -STV<4.5ms,
- EFW P3-10 with UAPI > 95 percentile GA 360 - 37" wk - Vaginal delivery, IOL & "
- Maternal condition
- EFW P3-10 with brain-sparing effect - OBGYN qia

GA 38" - 39" wk
- EFW P3-10 without abnormal Doppler

- Vaginal delivery, IOL 1¢
- MFM qua

- FGR or SGA with oligohydramnios #1549 FGR

Special Consideration

Corticosteroid MgSO4
Preterm delivery

Aasanlena GA < 36'° wk fnsanlena GA < 317 wk
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KUINNTYUATIEN WIANA

1. N334y (Diagnosis)

- naeiitiade : nmzmsniasgivladiluassiann
1. EFW and/or AC < 3" percentile for GA OR
2. EFW and/or AC < 10" percentile for GA with :
- Abnormal Doppler (UAPI > 95" percentile, AEDF, REDF, brain-
sparing effect, or abnormal DV) OR

- EFW or AC crossing centiles > 2 quartiles

- nuai3tiade : angmsnintinteenite1gasss (SGA) 310 EFW and/or
AC < 10™ percentile (P3-10) for GA with normal growth velocity with

normal Doppler

- inguel EFW < 10" percentile lesunisatiuayuain SMFM', ISUOG’, uag
21NM58UAY national guidelines ag9tioy 6 Uszine Inefaudinasininann
¥il 18 - 22% u healthy but constitutionally small newborn®
-AC < 10" percentile i diagnostic accuracy 1M g UL 1A U EFW < 10"
percentile*®
- EFW or AC crossing > 2 quartiles 591U abnormal Doppler 1Wunns
finuUasanain definition 910 Delphi consensus criteria’
- 5319980192 FGR 90dlsane1uiasundud tdenldinuel EFW < 3
percentile #11 ISUOG floswnd higher specificity for FGR®
- SMFM : sen 54.7%, spec 93.3%, PPV 55.5, LR+ 8.2
- ISUOG : sen 28.8%, spec 98.4%, PPV 72.7, LR+ 18.0
—I(ﬂﬂ‘ﬁyﬂ diagnostic criteria ¥89 SMFM wag ISUOG 1 poor diagnostic
performance @1%3UN15%11u18 adverse neonatal outcomes (sen 15.1%,
spec 10.1%)°
- EFW < 3" percentile’ #Sod abnormal Doppler (PORTO study)™® Wil

Tenalfin adverse perinatal outcome

- nausiUeUssNeas FGR : Classification of FGR
- Diagnosis GA < 32 wk : early-onset FGR
- Diagnosis GA > 32 wk : late-onset FGR

- GA 32 wk tiuengassd 32 dUanitdu optimal cutoff GA 7 Ly suen
NadWsluwduas comorbidity Wag adverse pregnancy outcomes'!

- Early-onset FGR 1in9¢3uK34n31, wual1udaundves Doppler ba

AN LLazﬁﬂLﬁ‘mﬁﬁmﬁ'unnxmmﬁ'uiaﬁmqﬁwdmmﬁﬁamiﬁuaxrm

YaureINNRAUNG

a ]

- Late-onset FGR wulsinnnTiu 70 — 80% sinagdlsulsetingnit wuaau

El

Anuniives Doppler wadanuierfasiunnzanudiulaingsseninemis

v
o

flamsIAkaznTYnuTessninaunAtasnin

- lisndudaenisusaiiu symmetric and asymmetric FGR

- ldwuauuansngluwd outcome 5819 symmetric and asymmetric

FGR' way HC/AC laidrelunisvinune adverse pregnancy outcomes'?

- Growth chart :

- farsaidontd Hadlock’s reference growth chart'

- Uszidiu EFW 1w GA lnena1ndUnvivesnisdenssdndanininis
wWaswdudunilneussunaudn

- nsalimAn EFW lauansneiy waze19dimanen1siiadeniig FGR wse
fetal macrosomia 3pdsHasBLLINSENE TS Ta EFW 3 adaud

T¥rade

- Hadlock 4' : Log10 (weight) = 1.3596 — (0.00386 x AC x FL) + (0.0064
x HO) + (0.00061 x BPD x AC) + (0.0424 x AC) + (0.174 x FL)
- 91999105151 growth chart™® Usuidiu EFW anw GA lae :
-Day 0 - 3 : Unas
Day 4 - 6 : Uniu
_ nsalsarn EFW lduansinedu Tiinnssa EFW 3 adudaldaege!’
-1U5guiey Hadlock, WHO, INTERGROWTH, NICHD %31 Hadlock &
UseANS a1y growth chart 8 uqlun1s9iune SGA uae adverse
neonatal outcomes®® (sen 57.5%, spec 94.3%, LR+ 10.0, AUC 0.75 for
SGA)




Chart Methodology ‘
Hadlock!* - n = 392 predominantly middle-class, white women in US
- Reference chart, formula : BPD, HC, AC, FL
WHO'® -n = 1387 in Argentina, Brazil, Congo, Denmark, Egypt, France,

Germany, India, Norway, Thailand

- Standard chart, formula : HC, AC, FL (Hadlock 3)

INTERGROWTH?" - n = 4321 in Brazil, Italy, Oman, UK, US, China, India, Kenya

- Standard chart, formula : HC, AC, FL

NICHD* -n=1737in US

- Standard chart , formula : HC, AC, FL

- (Remark : recent systematic review® Lugd13101504 parameters WA

HC, AC, FL & error ﬁaaﬁqmlumahmﬁu EFW)

2. M389nTNUAY (Investigation) wasItagEA1ITMIsNRIYRUTAT TuATIA

- NMUMNIYATIAUAT TuMvuAAaen (estimated due date)

- Detailed ultrasound Tagunndusetinunagannsaanansdunngnuie

LYANEASUNITALAENITNUS AR

- 20% ¥®3 early-onset FGR v Y eeny fetal abnormality or

chromosomal abnormality?! %2

- iInagiRIsaINIsAtiadeanisnluassa : Prenatal diagnosis for CMA +
karyotype and genetic counseling :

- Early-onset FGR with or without structural malformation

- Early-onset FGR with polyhydramnios

- Expert opinion

- Recent systematic review wu31iilan1@nwu chromosomal abnormality
6.4% Tun1sniifinnie FGR without structural malformation®

- CMA has 4 — 10% incremental yield over karyotype for early-onset
FGR without structural malformation®

- SMFM wug1i1 PND for CMA Tu unexplained isolated FGR GA < 32 wk!

- 91waztdun Prenatal diagnosis 1s9WeUNAIILBUR -

Test Cost ‘ Turnaround time ‘
Karyotype 5,400 + 1,000 2 - 3 weeks
CMA 15,400 + 1,000 3 - 4 days

- m3dnAldane PND
- Karyotype : {inlanndns eniiu anstuan (Inlild), &nStswnis
(Onla 3,000)

- CMA : Onlildnnans

]

- nMsdensraEesnsinide :

- H915169R52a PCR for CMV #1nfin15ms2a PND'!

-lalwuzund 949599 maternal blood serology for TORCH infection %30
Parvovirus infection nsdilinuusesRmmundesvesnisinide

- lduugudans1a PCR for TORCH infection %38 Parvovirus infection
nsailanudsyRmudsswesn1sinilende ultrasound dde congenital

infection (LONASLNLLANA 1)

-91nn19Anwrldwunsa@ i n1sndn19g FGR 9 1An31n maternal or
congenital infection with toxoplasma, rubella, or herpes®
- Tumsniifinng FGR @unsaifinain congenital CMV infection 161 1.8%%

- 2.1%* Taw 0.6% o13lainu U/S finding of congenital infection®

Test Cost ‘ Turnaround time ‘
PCR for CMV 1,300 5 -7 days
PCR for Toxoplasma 1,300 5 -7 days
PCR for HSV 1,500 5 -7 days
PCR for Parvovirus 1,300 5 -7 days
PCR for zika virus 1,700 5 -7 days

- aunsdlanzinadnsaaiudunaaitiedy FGR
- wuz11dInsI9 CMA with karyotype with PCR for CMV
- nsdidteymsinuailddny Wansanmiu Priority : CMA > karyotype > PCR

for CMV

- 8198 sdunsdansininaTnugdanisaluazyselevdlunisnauu

7119015591




3. 113N5RAATY (Surveillance)

- ANTATIFANIUAIIL FGR :
- 1n Follow up i High-risk ANC clinic 9 1 - 2 &Uansi
- Lﬁlﬁzi’am'gzmmﬁuqﬁwdwmﬁéﬁﬂﬁﬁ (lnewanne early-onset FGR) :
- gnusziRonsiindsye areninsaii ﬁ;ml,iiuayuﬂ weight gain
- B399 vital signs
- pysumeluszuufisudy
- urine protein dipstick 9)n visit

- wugthnsugndiu (fetal movement count) Aaus GA > 28 dUanii

- ﬂ’lS@LLa%'ﬂm FGR Tufiu early diagnosis, optimal fetal surveillance waz
timely delivery'

- Tomasen®in survival rate WiaU 1 - 2% TunngTuauiis GA 32 wk’’

- Computerized CTG :

Condition Frequency of cCTG

- FGR without abnormal Doppler 1-2wk

- Severe FGR
1 wk
- UAPI > 95™ percentile

- 91999uDlUNIRTIIINALULLIIURY SMFM!

- AEDF of UA 2 — 3 times / wk
- REDF of UA - Continuous monitoring
- Ultrasound : -Tuns3fiadun1ng oligohydramnios wnld AFI az3fadun1seanssia

v o
9 o

- EFW : anansadn EFW lanassinviin1snsin uaiansanuseisly growth
velocity 990 EFW fivinaifuegnetios 3 - 4 dUn1ii®
- AF volume : as130¥a ARl wag DVP nnadsiivhnsnsaa dasfianson
Weowdu AFI ... cm. (DVP ... cm)]
- finnsanld ovp Tunsdifiasdunie oligohydramnios
- finnsanld ARl Tunsdifiasdunng polyhydramnios
~ Biophysical profile : fiansavinle
- 919A33Atee Tanunsadia NST 161
- Non-reactive NST
- Any uncertainty regarding fetal status
- Doppler study :
- 9% umbilical artery (UA), middle cerebral artery (MCA) wag ductus
venosus (DV) nﬂﬂ%&ﬁﬁwmimm
- UA : waveform, pulsatility index (PI)
- MCA : peak systolic velocity (PSV), cerebroplacental ratio (CPR)
- DV : a-wave waveform, pulsatility index (PI)

Condition Frequency of Doppler

- FGR without abnormal Doppler 1-2wk

- Severe FGR .
1wl
- UAPI > 95% percentile

- AEDF of UA 2 - 3 times / wk

- REDF of UA

daily

A17¢ oligohydramnios mmﬂ{u TngldanlaniaLin adverse pregnancy
outcome Wiawfieufunsld DvP?

- Cochrane review laluug U 1#14 biophysical profile e esdlaiea
agnafiaiiensaa fetal status lu high-risk pregnancy loswnd high false-
positive Wag high false-negative®

- Mean time-to-delivery interval' :

Interval

Abnormal UA

UAPI > 95" percentile 26 u
AEDF 13 Ju
REDF a4y

- Recent meta-analysis of absent or reversed Doppler* :
- AEDF : OR 3.59 for fetal death, 6.8% of stillbirth
- REDF : OR 7.27 for fetal death, 19% of stillbirth
- Abnormal a-wave of DV : OR 11.16 for fetal death, 46% of stillbirth
- Abnormal CPR = CPR < 1.0°2 or < 5" percentile®
- Abnormal uterine artery (uterine artery Pl > 95t percentile or notching)
f limited diagnostic accuracy 3s8sldimnzaanisimnldnienadnlunun

mensauasnw FGR™




- A1IATIIAANIUNIIL SGA :
- 1n Follow up i ANC clinic N 1 - 2 dani
- Lﬁlﬁzi’am'gzmmﬁuqﬁwdwmﬁéﬁﬂﬁﬁ (lnewannz early-onset FGR) :
- gnusziRonsiindsye @renInsaii a;mniuayuﬂ weight gain
- B399 vital signs
- pysumeluszuufisudy
- urine protein dipstick 9)n visit
- LLuzﬂﬁmiﬁ'Ugﬂ?Tu (fetal movement count) #aust GA > 28 &Uaii
- Useidlu EFW , AFl wag DVP %n visit (Usgidlu growth velocity 10 EFW
fivafueghaties 3 - 4 dUaw) Tne resident (Usnwwa U/S U R)
-NST 9n 1 - 2 dUam

- Doppler 9n 1 - 2 &Uawi

4. nnsnaan (Delivery)

- 92991gATITMINEUANTARDA :

Condition Timing of delivery

- Absent or reversed a-wave of DV 0 .
GA 26" - 28" wk
-STV<26ms

- Absent or reversed a-wave of DV

-STV<3.0ms

GA 29%° - 31% wk

- REDF of UA
-STV<35ms

GA 32%° - 33% wk

- AEDF of UA
-STV<4.5ms

GA 34%° - 37% wk

- FGR (< P3)

GA 36" - 37" wk
- EFW P3-10 with UAPI > 95" percentile

- EFW P3-10 with brain-sparing effect GA 38" - 39*% wk

- EFW P3-10 without abnormal Doppler

- FGR or SGA with oligohydramnios #I5UWU FGR

- Individualized management before GA 26 wk

- INUITRRNSAUNARDATIUG :

GA | Condition

< 36 wk - Spontaneous repeated unprovoked DC
-BPP <4
- Maternal indication

> 36 wk - Spontaneous repeated unprovoked DC
-BPP <4
- AEDF or REDF
-STV<45ms

- Maternal condition

- Timing of delivery vaslsangnuna 9198 uALUEUBY ISUOG?

~ TRUFFLE study Wu2115nii paealag@ia1saain DV uwag cCTG i
neurodevelopmental outcome fisinan®

-W31501 individualized management, multidisciplinary approach,

lLaig share decision-making Tunsdlfl GA < 26 wk (waz/¥38 EFW < 500 g.)
ilesnniilenaiAin adverse outcome ﬁ'dm'amimmsuﬁmqa dledsdenn
TRUFFLE study®

- 36l severe FGR A13W215841 timing of delivery 7i GA 37 wk \ilosann
an stillbirth rate®

- Timing of delivery auAuzives SMFM' :
- REDF of UA GA 30" - 32"% wk
GA 33" - 34" wk

- AEDF of UA

- Severe FGR (< P3)

GA > 37*% wk
- FGR with UAPA > 95" percentile

- FGR (P3-10) without abnormal Doppler GA 38" - 39*% wk
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- 4994N19N13AA9N :

Condition Route of delivery

- FGR with AEDF or REDF, abnormal DV | - Cesarean section
- MFM qua

-FGR < P3 - Vaginal delivery, IOL 1¢

- MFM qua

- FGR or SGA with oligohydramnios - Vaginal delivery, IOL 1¢/

- MFM qua

- EFW P3-10 with : - Vaginal delivery, IOL 1¢

- Normal Doppler OR - OBGYN qia
- UAPI > 95™ percentile OR

- Brain-sparing effect

- FGR with AEDF or REDF of UA ﬁﬂ’;’]mﬁ"ﬁuﬁﬂ deceleration in labor,
emergent C/S due to fetal distress (75 — 95%°") uaz metabolic acidosis®®
nanpan vy’ ® Fauuzih i dnnasalunsdlfenagnd

~Tunselves FGR 7 EFW 3 - 10 percentile wagladl abnormal Doppler
4ia AEDF, REDF %38 abnormal DV @111509¢% induction of labor fe
L‘V]ﬂ‘ﬁﬂm"mﬂ L% U PGE1, PGE2, oxytocin, amniotomy 158 mechanical
dilation e I(r‘\ﬂlmﬁmiamalﬁﬂ adverse neonatal outcome [LLm'mﬁ]Lﬁ‘u
T9n1d@989015 C/S due to non-reassuring fetal status wndudnes
(25.5% vs 14.8%)" ©°

- Tunsdlue FGR with oligohydramnios @11150 induction of labor fia
PGE %38 mechanical ripening e Tngliifiuloniaiiin adverse neonatal

outcome mehﬂﬁuhmﬁ C/S due to fetal distress®!
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