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The key parameters for fetal surveillance are:

Estimated fetal weight (EFW)

Doppler ultrasonography
Fetal behavior (BPP and NST /cardiotocography [CTG)
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The timing and route of delivery of pregnancies with FGR is based on a |

combination of factors, including Doppler findings, biophysical profile (BPP) score,

nonstress test (NST)/cardiotocography (CTG) result, gestational age, and feta |

weight
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Fetal Monitoring

The primary goal of fetal monitoring is the prevention of stillbirth by detecting fetal
deterioration that precede irreversible compromise.

Multimodal assessment is recommended for the evaluation of pregnancies with suspected
FGR. cCTG or BPP scoring should be used in combination with Doppler velocimetry (ISOUG)

Fetal surveillance tests include:

J Fetal movement counting

] Fetal heart rate (FHR) monitoring with cardiotocography (CTG)
] Computerized CTG and short-term variation

] Ultrasound evaluation of amniotic fluid volume

] Biophysical profile (BPP) scoring

J Doppler velocimetry of umbilical artery, middle cerebral artery, and ductus venosus



Regular blood-pressure assessment
monitoring of urinary protein/creatinine ratio
baseline renal—hepatic function in asymptomatic women

Maternal PIGF, SFIT testing
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evidence that any i
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Statins ‘ -

Phosphodiesterase-5 enzyme inhibitors

maternal nutritional supplementation (balanced protein energy bars, L-arginine, lipid-
based nutrients), oxygen therapy, plasma volume expansion, nitroglycerin, bed rest, low-
dose aspirin, anticoagulation)

Patients with risk factors for or evidence of nutritional deficiencies ( pregnancies
complicated by bariatric surgery or eating disorders) may benefit from referral to a
registered dietician

antihypertensive therapy - In pregnant patients with chronic hypertension,
antihypertensive therapy has maternal benefits but neither increases nor clearly
decreases the risk of FGR

ion improves fetal'growth and outcome:
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Administration between does not appear to decrease the need for
respiratory support and increases the rate of
The administration of antenatal corticosteroids, including the

Three studies observed that growth-restricted fetuses with
flow often show improvement in blood flow after
betamethasone administration.
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Magnesium Sulphate:
Magnesium sulfate for neuroprotection — Magnesium sulfate is administered for
neuroprotection in

)
b

in significant and
was seen

4 -6 g intravenously over 20 min followed by maintenance dose of 1-2 g /hour
Should be initiated within 24 hours before birth



Up todate

UA and MCA Doppler = normal (UA Pl <95 and MCA PI =5 percentile):
UA and MCA Doppler tests with a BPP = weekly intervals

UA or MCA Doppler = abnormal, but the UA has diastolic flow (UA Pl >95 and or
MCA PI <5 percentile), the amniotic fluid volume is normal, no maternal or fetal

comorbidities:
UA and MCA Doppler tests are performed twice a week.
BPP is performed during one of the visits, and an NST is performed during the

other visit



abnormal UA or MCA Doppler with comorbidities ( oligohydramnios,
preeclampsia)

admitted to the hospital. Reevaluation After 24-hour.

UA Doppler shows absent or reversed diastolic flow:

admitted to the hospital for convenient access to frequent fetal surveillance
NSTs are performed every 12 hours
BPP is performed daily

UA and MCA Doppler are performed two to three times per week



‘medicine, and neonatology services as part of shared decision-making about
delivery timing, route of delivery, and neonatal resuscitation.

Patients with a nonreactive NST or BPP <8/10 —
Management depends on the specific findings and gestational age.

In all cases in which delivery for nonreassuring fetal testing is generally

indicated but would result in the birth of an extremely preterm neonate,
patients should receive comprehensive counseling on neonatal morbidity and
mortality by a te

erdrie
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At any gestational age, deliver if one of the follow is present:

] Repetitive late decelerations — Prompt delivery is indicated.

J 0or2/10: Thisis a very abnormal score with a high risk of fetal death These
pregnancies should be delivered.
J -4/10: This is an abnormal score The BPP generally should be repeated in ,;; A
ﬁStI" 4/10, then delivery is often indicated

.......

. U6/10 without oligohydramnios or 8/10 with oligohydramnios (maxi
%« T vertlcal pocket <2 cm):
éﬁThese dre equivocal scores

...........
il :-..

'he decision to deliver is individualized based on the results of a

testing ( NST, repeated BPP), maternal status, gestational age, an d -
Wr findings (UA, DV). k.



1 6/10 with oligohydramnios (maximum vertical pocket <2 cm): This is also an
abnormal The test should be repeated within 24 hours.




We prefer a mechanical ripening method (insertion of a balloon catheter or

hygroscopic dilator), which may be safer than prostaglandins in this setting .

If the Bishop score is >6, we administer oxytocin without mechanical
ripening.

Elective Cesarean delivery is recommended :

- ) ductus venosus Doppler alteration
_l absent or reversed UA-EDF

: _l altered BPP __
\W/tl maternal indication




Absolute criteria requiring delivery (independent of gestational age)

1 30-minute BPP score of 0 or 2( pH of less than 7.20)

Arepetitive fetal heart rate decelerations

 sinusoidal heart rate

1 absent variability with recurrent late decelerations or fetal bradycardia

 in computerized CTG STV below 2.6 ms is below the 5th percentile irrespective of
gestational age.

_1Pre-eclampsia with uncontrolled hypertension

JHELLP syndrome
Jother evidence of end-organ damage

SLCOG Guideline March 2023



UA Doppler indices Additional patient considerations Recommended timing for delivery

Normal FW 23 and <10 percentile and no 38+0 to 39+0 weeks
comorbidities

EFW 23 and <10 percentile and Individualize timing, but 34+0 to 37+6 weeks for most
oligohydramnios or comorbidities (preeclampsia, chronic patients
hypertension)

EFW <3 percentile and no comorbidities 37+0 and 37.6weeks

Abnormal (>95 percentile) reactive NST and BPP score 8/8, 10/10 or 8/10 with normal 37+0 and 37.6 weeks
amniotic fluid volume:

Absent diastolic flow reactive NST and BPP score 8/8, 10/10 or 8/10 with normal 33+0 to 34+0 weeks
amniotic fluid volume:

Reversed diastolic flow reactive NST and BPP score 8/8, 10/10 or 8/10 with normal 30+0 to 32+0 weeks
amniotic fluid volume:



03 Early-Onset FGR Management | The TRUFFLE Approach

Monitoring Early-Onset FGR: The TRUFFLE Approach

Setting & Team o
Monitoring Frequency

- Tertiary-level fetal medicine and neonatal units . N
- Based on severity of FGR and UA abnormalities

- Multidisciplinary counseling (neonatology + MFM)
- Every 2-3 days for absent/reversed UA-EDF

Monitoring Modalities (Grade A) -
Maternal Monitoring

- UA, MCA, and ductus venosus Doppler
- Regular blood pressure assessment

- cCTG with STV as main parameter _ . o .
- Urinary protein/creatinine ratio

- BPP scoring where undertaken

. Baseline renal-henatic function

11 1IN 1 ol 1 A II\AI\I\/I N 1 WAL 1N

- Conventional CTG if cCTG unavailable
- 70% develop hypertensive disorders

Interventions

Magnesium Sulfate
Corticosteroid Prophylaxis (Grade B) For fetal neuroprotection if preterm delivery expected. Refer to
Recommended if delivery likely before 34+0 weeks. Enhanced local/national guidelines for CA thresholds.

surveillance during administration for absent/reversed UA-EDF.

ISUOG Practice Guidelines 2020 10



03 Early-Onset FGR Management | Delivery Timing

Delivery Timing in Early-Onset FGR

Gestational Age Delivery Criteria Additional Notes

Maternal indication (severe pre-eclampsia,

Any GA HELLP) or obstetric emergency Good Practice Point
24+0 to 25+6 Personalized management Good Practice Point
26+0 to 28+6 DV a-wave at/below baseline or STV <2.6 ms Grade A
29+0 to 31+6 DV a-wave at/below baseline or STV <3.0 ms Grade A
32+0 to 33+6* Reversed UA-EDF or STV <3.5ms Good Practice Point
2 34+0 wks** Absent UA-EDF or STV <4.5 ms Good Practice Point

Elective Cesarean if abnormal cCTG STV, DV Doppler alteration, absent/reversed UA-EDF, altered BPP, or maternal indication.

TRUFFLE study: 82% survival without neurological impairment.

ISUOG Practice Guidelines 2020 11



04 Late-Onset FGR & SGA | Late-Onset FGR Management

Late-Onset FGR: Monitoring & Delivery

Key Monitoring Parameters DIGITAT Trial Key Finding
- MCA-PI and ratios to UA-PI (CPR, UCR) are key Induction of labor for suspected FGR after 38 weeks was not
edien inrere e MEAE te sl 157 = 5 days associated with increased Cesarean section or adverse

neonatal outcome.
- UA-PI > 95th percentile: monitor 1-2x per week

However, more neonates with birth weight < 3rd percentile
- Confirm MCA-PI alteration within 24 hours were in the expectant arm.

Delivery Recommendations

Gestational Age Delivery Indication Evidence Level

36+0 to 37+6 UA-PI > 95th percentile or AC/EFW < 3rd percentile Good Practice Point
38+0 to 39+0 Cerebral blood-flow redistribution Good Practice Point
Absent/reversed UA-EDF, altered BPP, maternal

Any GA Good Practice Point

indication
Induction of labor is indicated if no contraindications. Continuous fetal heart rate monitoring during labor is

recommeno’eo’
ISUOG Practice Guidelines 2020 13



04 Late-Onset FGR & SGA | SCA Management

Small-for-Gestational Age: Management

SGA is often considered constitutionally small with normal Doppler. However, recent evidence suggests SGA with normal Doppler may
still have accelerated placental aging, lower umbilical vein blood flow, and greater incidence of Cesarean for fetal distress. Some SGA

fetuses may suffer from "stunted” growth not identifiable by standard tools.

Monitoring Protocol

Delivery Recommendation (Grade A)

- Doppler (UA-PI, MCA-PI, CPR, UCR) at diagnosis and follow-up
- Delivery should be planned from 38+0 weeks

- Uterine artery Doppler at diagnosis (no repeat needed)
- Pregnancy should not exceed 39+0 weeks

- Fortnightly growth, weekly Doppler
+ Induction of labor appropriate depending on clinical

- Abnormal UtA-PI: higher risk of brain sparing progression
'8 ! N Sparing prog ! situation

- Continuous fetal heart rate monitoring during labor

Rationale for 38-39 Week Delivery

- Major cause of perinatal death at term is stillbirth
- Some SCGA fetuses may have stunted growth not identified by current biophysical tools
- Supported by DIGITAT trial findings and population studies on induction at term

ISUOG Practice Guidelines 2020 14
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GROWTH RESTRICTION AND DISCORDANCE in twin pregnancy

EFW or Abdominal circumference <3 percentile of one twin

Or

At least two of the following:

EFW <10 percentile for one twin

Abdominal circumference <10 percentile for one twin

UA pulsatility index (PI) >95 percentile for the smaller twin

Weight discordance 225 percent



The management of growth restriction and/or discordance depends on chorionicity.

Dichorionic twins :
Growth restriction is generally managed as in singletons timed delivery based on

combination of factors (gestational age, umbilical artery Doppler, BPP score, ductus
venosus Doppler, and the presence or absence of risk factors for, or signs of uteroplacental

insufficiency)



CLASSIFICATION:
The pattern of the umbilical artery (UA) waveform and end-diastolic

velocity of the smaller fetus are used to classify sFGR into three types

Type 1 sFGR —persistently forward UA end-diastolic velocity without variation in the waveform
and with normal or elevated resistance

Type 2 sFGR —fixed absent or fixed reversed UA end-diastolic velocity without
variation of the waveform in the smaller twin.

Type 3 sFGR —a pathognomonic UA waveform that has a variable flow pattern that
cycles between forward, absent, and reversed flow over a short interval



Type 1:
Expectant management with weekly umbilical artery ,middle cerebral artery beginning at
diagnosis Weekly biophysical profile scoring (BPP) is added at 28 to 32 weeks.

If the UA Pl >95 percentile or the MCA Pl <5 percentile, we would increase surveillance to twice
weekly and also monitor for abnormalities in the ductus venosus (DV) waveform.

—34+0 to 35+6 weeks

Type 2 and 3 sFGR:

Ultrasound surveillance (UA, MCA, and DV) is performed at least weekly beginning at diagnosis, with
a weekly Bpp added at 28 weeks

Timing of delivery —
UA reversed end-diastolic flow at 30+0 to 32+0 weeks
UA absent end-diastolic flow at 32+0 to 34+0 weeks



Pregnancy management after diagnosis of type 1 sFGR

Weekly Doppler: UA and MCA

Weekly BPP beginning
at 28 to 32 weeks

I
r 1

Stable Doppler results Progression *
and reassuring BPPs  and reassuring BPPs

Y

Increase surveillance
{l-“r MCA, BF'F':' to twice

weekly and add DV
Y ;
Deliver at 3440 to 3546 weeks

or earlier if standard fetal or
maternal indications for delivery
(eg, nonreassuring BPPs)




Fragnancy marasgaerrrent after diagnosis of type 2 and type 2 sFGR

At least weekly Dopplaer: LA, MOCA, amnd DWW

Wieaekly BPP beginnimng at 28 wesks

[
r 1

Stable Doppler results Progression &
and reassuring BPPs l_
CDeliver at 3040 to 34 +0 weeaks 1= fetus
or earlier if standard fetal or at a previable
maternal indications for delivery 1 gestatbonal age™>
F I 1
Yes Mo
W
Offer selective
fetal reduwction
| I i
Accepbed Dreclireed
Daemise of sSFGR bwin Offer fetoscopic laser
ablatron of imtertwvin
Marnage as singleton wvascular anastomoses
pregrnancy if techrmically fFeasible
I : 1
Accepted Declhined or
mot feasible
lr hd ¥

Irmncreass fetal surveillance
o 2 to 3 tmes weelkly and
consder admission by
28 weseblks for daily NSTs

manage as sivgleton pregnancy

If both twins surwvive,
as didhorionic terirn pregnarl-::y‘

IF demise of sFER twrin. | |

4

Dealiver at 240 weeks or earlier
it standard fetal or maternal
indications for delivery




Doppler and cardiotocography examination in FGR fetus

4—

— |

_4
24+0to 25+ 6wks 264010 28 +6wks 29+0tw31+6wks | [32+0 o 33 +6 wks* > 34+ 0 wkst 36+01t0 37+ 6 wks 38+0to 39+ 0wks
AEDF or REDF in UA: monitor every 2-3 days unless delivery is indicated
' i ' ' ' , '
Deliver if DV Deliver if DV Deliver if UA-P! Eimui g
. Deliver if UA-REDF | | Deliver if UA-AEDF h . cerebral
Personalized a-wave at or below a-wave at or below > 95 percentile s
management baseline or baseline or STV j; S me STV __?L S s or AC/EFW rzf]:;:llﬁgf
STV <2.6ms STV <3.0ms ' ‘ ‘

< 3" percentile

teature of FGR

Deliver if: - spontaneous repeated unprovoked decelerations

- altered biophysical profile (score <4)
- maternal indication

Deliver if: - spontaneous repeated

unprovoked decelerations
- altered biophysical prohle
(score <4)
- STV <4.5ms
- AEDF or REDF in UA
- maternal indication




