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1.2 Module Objectives 
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By completing this module, you will know:

· methods of fetal health surveillance

· who requires antenatal fetal health surveillance

· when to initiate fetal health surveillance and how often to do it

· the best fetal health surveillance method to use for the indication

· management of atypical and abnormal NSTs.

It should take approximately 25 minutes to complete this module.
1.3 Overview of the Module
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Please use Track Changes to make your edits:
This module comprises:

· A pretest to assess your prior knowledge of the module content. This will not be scored, and is for your own information only

· Methods of fetal health surveillance

· Who to perform fetal health surveillance on
· When to perform fetal health surveillance
1.4 Pretest
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Please complete the short  five-question pretest for this module.

Click Next to begin the pretest.

1.5 Pretest

Draw all questions randomly from Pretest

1.6 Pretest Score

  (Results Slide, 0 points, 1 attempt permitted)
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1.7 Methods of Fetal Health Surveillance
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In this topic you will cover:

· Fetal movement counting

· Nonstress testing

· Contraction stress testing

· Sonographic assessment of fetal behaviour

· Amniotic fluid volume assessment
· Doppler of fetal vessels
1.8 Fetal Movement Counting
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Decreased fetal movements are associated with decreased placental perfusion and fetal acidemia/acidosis. 

Fetal movement counting helps distinguish healthy fetuses from ‘at risk’ fetuses who may need further antenatal surveillance.

Studies on fetal behaviour show that:

· Fetal movement counting is reliable >26-28 weeks gestation

·  ~ 90% of fetal movements are perceived by the mother 
(a small subset of women do not feel movement well)

· ~ 20% of structurally abnormal fetuses have altered 
behaviour with reduced movements (therefore ultrasound 
must be performed to assess normal fetal structures)
1.9 Fetal Movement Counting: When to Start
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The PSBC/SOGC guidelines recommendations for when to start fetal movement counting are shown in the tabs on the left. Click each tab for more information.

In healthy women with no risk factor
Make them aware of the importance of fetal movement in the third trimester starting between 26 and 32 weeks gestation.

Convert to formal fetal movement counts if perceived to be decreasing.

In pregnancies with risk factors for an adverse perinatal outcome

Do daily fetal movement counting starting at 26 - 32 weeks

In pregnancies where an obstetrical complication has been identified

Begin formal fetal movement counting daily once diagnosed if the fetus is at a viable gestational age 
1.10 Fetal Movement Counting: How to Do It
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Please use Track Changes to make your edits:
The BCW Protocol for formal fetal movement counting recommends the following conditions for counting:

· Best when lying down - assume a tilted, semi-recumbent position.

· Choose a time when the baby is usually active and the mother can focus on the movements.

· Do not smoke while doing fetal movement counting as smoking reduces movement.

· Studies have not demonstrated any proven benefit for giving glucose. 

· Movements are not increased by maternal anxiety - counts are reliable in an anxious mother. 

You can download a copy of the Protocol under Resources at the top-right of the screen.
1.11 Fetal Movement Counting: What to Instruct
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The following instructions should be given to the woman:

· Count the number of movements up to 6

· count each movement separately

· do not count hiccoughs

· Stop counting at 6 movements or at 2 hours

· If <6 distinct movements in 2 hours are felt:

· call maternity caregiver right away

· come to the assessment room at BCW for an NST 

Note: 5% of women will perceive <4 movements/hour over 2 hours with a healthy fetus.

A link to the BCW protocol for fetal movement counting can be found under the Resources tab at the top of the screen.

Please check for the specific instructions used by your local institution.
1.12 Fetal Movement Counting: Abnormalities
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For abnormalities, a complete evaluation of both the maternal and fetal status should be performed, including:

· Nonstress test (NST)

· Ultrasound (if not recently done), to rule out anomalies/severe oligo/IUGR. 17- 28% of fetuses with anomalies have decreased movements.

Click on the tabs on the left for more.

If the NST is normal:

No maternal / fetal / obstetrical risk is identified: Resume daily fetal movement counts.

A risk factor (maternal / fetal / obstetrical) is present: consider:

1. An u/s in 24 hours if not yet performed

2. Adding an amniotic fluid index and Umbilical artery Doppler study as part of ongoing fetal health surveillance
3. Continue daily fetal movement counts
If the NST is atypical or abnormal:

A higher level of fetal health assessment and further testing is required, within 1 - 12 hours if possible. 

Consider:

1. A contraction stress test if appropriate

2. An amniotic fluid index assessment and umbilical artery Doppler study
3. A Biophysical Profile if available
1.13 Learning Pearls
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Daily fetal movement counting is recommended for all women with risk factors for poor perinatal outcome, starting at 26 - 32 weeks gestation. 

Healthy women with no risk factors should be counselled to be aware of fetal movements in the third trimester and know how to do a fetal movement count if they feel their fetal movements are decreased.
1.14 Nonstress Test
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Please use Track Changes to make your edits:
Although widely used in practice, there is little evidence to show that nonstress tests reduce perinatal morbidity or mortality.  NST’s should be reserved for women with risk factors for adverse perinatal outcomes.

A normal NST has a strong negative predictive value for stillbirth for up to 7 days post-test.

good specificity in large-scale trials

Although there is no good evidence on which to base recommendations on the frequency of NST for most indications, evidence to perform NST at least twice weekly does exist for:

· Post-dates pregnancy
· Insulin treated diabetes
1.15 Nonstress Test
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Please use Track Changes to make your edits:
Nonstress tests should be performed under the following conditions:

· A relaxed (non-contracting) uterus

· The woman lying in a left lateral recumbent position

· Her bladder should be empty

· Glucose or manual stimulation of the fetus is not recommended

· The duration is dependent upon meeting criteria for a normal NST the recording should last at least 20 minutes
· A fetal acceleratory response is expected within 40-80 minutes  
1.16 Interpreting Nonstress Tests: Normal NSTs
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A baseline HR of 110-160 bpm

Variability
6-25 bpm (moderate)

or = 5 bpm (absent or minimal) for < 40 minutes.

Occasional variable decelerations

< 30 seconds.

2 or more accelerations
increases 15 bpm x 15 seconds > 32 weeks.

increases 10 bpm x 10 seconds < 32 weeks.

Up to 40 minutes total with no accelerations may be normal but warrants ongoing monitoring or further surveillance.
1.17 Interpreting Nonstress Tests: Atypical NSTs
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An atypical NST is defined by the following characteristics:

Baseline HR
· 100-110 bpm

· > 160 bpm < 30 minutes

· Rising baseline

Absent or minimal variability (0-5 bpm)
· 40-80 minutes

Variable decelerations 
· 30-60 seconds long

≤ 2 accelerations in 40-80 minutes
· increasing 15 bpm x 15 seconds if ≥ 32 weeks
· increasing 10 bpm x 10 seconds if < 32 weeks
1.18 Atypical Nonstress Test: Management
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Proceed with the following actions:

· Notify the primary caregiver before discontinuing the NST

· Determine a plan of action for follow-up

· Assess the overall picture and consider:

· Repeat NST within 24 hours or less

· Sonographic assessment (growth, AFI, UA Doppler)

· Biophysical profile (BPP) - consultation with maternal fetal medicine specialist required at BCW

· Contraction stress test if appropriate
· Consult with an obstetrician (if appropriate)
1.19 Interpreting Nonstress Tests: Abnormal NSTs
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Please use Track Changes to make your edits:
An atypical NST is defined by the following characteristics:

Baseline HR
· < 100 bpm

· > 160 bpm > 30 minutes

· an erratic baseline

Variability
· ≤ 5 bpm ≥ 80 minutes

· ≥ 25 bpm > 10 minutes 

· Sinusoidal pattern

Variable decelerations > 60 seconds long
Late decelerations (unstimulated by contractions)
≤ 2 accelerations > 80 minutes
· Increase of 15 bpm x 15 sec ≥ 32 weeks

· Increase of 10 bpm x 10 sec < 32 weeks

Urgent action is required for an abnormal NST.
1.20 Abnormal Nonstress Test: Management

[image: image19.jpg]Abnormal Nonstress Test: Management

Proceetvith th fllsing rgent cions:

« st nauterine resusctaon as appropiate
« Woman ot side

« oty the primary cariver immediaely

« Transfe he vioman o thedefery s o one-to-one care

« Consultvith the obsevican (i pproprite)

« Asses the veral el pcture incluinggestational e, nd consder:
= Sonographic asessment 5rowth, AFI, UA Doppler)
« iophysical rofe (BPF) - consutation vithmateal el medicine

specalist requied a5

« Contracton sress st approprite

« Consider delery





Please use Track Changes to make your edits:
Proceed with the following urgent actions:

· Institute intrauterine resuscitation as appropriate

· Woman on left side

· Notify the primary caregiver immediately

· Transfer the woman to the delivery suite for one-to-one care

· Consult with the obstetrician (if appropriate)

· Assess the overall clinical picture including gestational age, and consider:

· Sonographic assessment (growth, AFI, UA Doppler)

· Biophysical profile (BPP) - consultation with maternal fetal medicine specialist required at BCW

· Contraction stress test if appropriate

Consider delivery
1.21 Classification of EFM Tracings: Summary
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1.22 Learning Pearls
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The absence of accelerations on an otherwise normal NST for over 80 minutes is strongly correlated with fetal compromise. 

For atypical NSTs consider further assessment of the fetal status with either assessment of the amniotic fluid volume and/or multiple parameter testing such as a BPP or CST. 

The overall clinical context must be taken into consideration when deciding management of an abnormal NST.

1.23 Contraction Stress Test
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Please use Track Changes to make your edits:
The contraction stress test (CST) evaluates the response of the fetal heart to induced contractions.

It was designed to unmask poor placental function and is indicated when placental insufficiency is a feature or is suspected.

It can be done when an atypical NST is present and/or when there is a concern for fetal well being and the fetal ability to tolerate labour.

Do not perform when vaginal delivery is contraindicated, for example with:

· Placenta previa

· Prior classical c/s

Do not perform for a pre-viable or non-viable fetus.

Perform only when emergency cesarean section can be done if necessary.  Hyperstimulation occurs 10% of the time.
1.24 Contraction Stress Test: Protocol
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Please use Track Changes to make your edits:
Aim: To induce 3 contractions of 60 seconds each in a 10 minute period and assess the fetal heart response.

Stimulate contractions via:

Nipple stimulation
· Instruct the woman to rub her nipple through clothes with the palmar surface of her fingers rapidly (gently) x 2 minutes

· Stop for 5 minutes, repeat once

· Consider bilateral stimulation if inadequate uterine response;

· Consider oxytocin IV if still inadequate

Oxytocin IV
· start at 0.5 - 1.0 mU/min

· Increase by 1 mU/minute every 30 minutes until contractions as above

The BCW protocol for CST performance can be found under Resources at the top-right of the screen.
1.25 Contraction Stress Test: Interpretation
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1.26 Contraction Stress Test: Management
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Please use Track Changes to make your edits:
The appropriate management of the CST is as follows

The CST has a:

· high negative predictive value (99.8%) therefore, a poor outcome is unlikely to occur within the next 7 days with a negative CST.

· poor positive predictive value (9 - 15%) therefore, a positive or equivocal CST is not strongly associated with a poor outcome. 

However, it does serve as a proxy to assess the adequacy of intrapartum uteroplacental function and can help guide clinical action.
1.27 Sonographic Assessment: Biophysical Profile
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Please use Track Changes to make your edits:
The biophysical profile (BPP) evaluates current fetal well being over a 30 minute observation period.  It scores four ultrasound-assessed variables as being present or absent.

· Breathing: ≥1 episode lasting at least 30 seconds

· Movements: ≥3 body or limb movements

· Tone: an active extension to flexion of limb or trunk or opening / closing of hand

· Amniotic fluid volume: at least one cord and limb-free fluid pocket which is a minimum 2cm x 2cm pocket in two measurements at right-angles

Score 0 if absent, 2 if present.

The inclusion of an NST is the fifth component of a full BPP:

· NST is normal (2) or not normal (0)
· If NST is included, score is out of 10
1.28 Biophysical Profile: Management
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1.29 Sonographic Assessment: Biophysical Profile
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Please use Track Changes to make your edits:
The biophysical profile (BPP) is widely used to assess high risk pregnancies, however its use is variable across Canadian centres.

Evidence for the use of BPP arises from large retrospective and prospective cohort studies.

Recent published data conclude that there is limited evidence to support its use for pregnancies complicated by IUGR.

At BCW the modified BPP (see following pages) and umbilical artery Doppler are used as the primary methods of fetal health surveillance. The BPP is only used in preterm pregnancies by request to the Maternal Fetal Medicine Service when the modified BPP and umbilical artery Doppler results are equivocal.

To obtain a BPP at BCW request a consultation with the MFM specialist on call.

Please consult your local institutional policy re: how to organize a BPP.
1.30 Sonographic Assessment: Amniotic Fluid Volume
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Please use Track Changes to make your edits:
At BCW, a combination of the Deepest Vertical Pocket (DVP) and Amniotic Fluid Index (AFI - the summation of the deepest vertical pockets of fluid in the four quadrants of the uterus) is used to assess the amniotic fluid volume (AFV), as follows (click to see examples of each):
1.31 Sonographic Assessment: Modified Biophysical Profile
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Please use Track Changes to make your edits:
The modified BPP consists of an NST + AFI.

Normal
· NST normal

· AFI >50 mm

Abnormal
· NST atypical or abnormal

· AFI ≤50 mm

If either component is abnormal, further assessment of fetal well being is required using umbilical artery Doppler (see next pages), CST or full BPP.
1.32 Sonographic Assessment: Umbilical Artery Doppler
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Please use Track Changes to make your edits:
In normal pregnancies there is an increase in blood flow velocity with a decrease in resistance to forward flow through the umbilical artery as gestational age advances.

This is due to normal changes in vascularization of the placenta in order to improve the blood supply to the fetoplacental unit with time. 

The velocity of blood flow through the umbilical artery reflects resistance to forward blood flow from the fetus to placenta and through the placenta.

Click the tabs on the left for more information.

Normal Blood Flow

Normally there is continuous blood flow throughout the diastolic phase of the fetal cardiac cycle back to the placenta.The normal UA Doppler waveform pattern has flow in the diastolic phase of the cycle.

If the NST is atypical or abnormal:

A higher level of fetal health assessment and further testing is required, within 1 - 12 hours if possible. 

Consider:

1. A contraction stress test if appropriate

2. An amniotic fluid index assessment and umbilical artery Doppler study
3. A Biophysical Profile if available
1.33 Umbilical Artery Doppler: Outcomes
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Please use Track Changes to make your edits:
Randomized controlled trials have shown improved perinatal outcomes (morbidity and mortality) when UA Doppler is used to assess fetal well being in pregnancies at risk of placental insufficiency.

This is the only form of fetal surveillance that has been shown to improve perinatal mortality in randomized control trials.

Conditions associated with risk for placental insufficiency include:

· Hypertension

· Diabetes or other medical conditions predisposing to hypertension

· Intrauterine growth restriction (IUGR)

· Oligohydramnios

However, UA Doppler should not be used as a screening tool in healthy pregnancies as evidence exists to show it is not of value in this group of women.
1.34 Umbilical Artery Doppler: Management
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Please use Track Changes to make your edits:
In the context of the whole picture:

Absent End Diastolic Flow (top)

· <32 weeks - Increase fetal health surveillance. Consider giving steroids

· ≥32 weeks - Delivery may be indicated. Consider steroids first if not yet given

Reverse End Diastolic Flow (bottom)

· Delivery indicated, regardless of gestational age of fetus
· If steroids required, increase fetal surveillance until delivery 
1.35 Other Doppler Tools for Fetal Health Surveillance
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Please use Track Changes to make your edits:
A variety of other fetal/maternal blood vessels can have Doppler studies in order to further assess fetal well-being.

Their specific ‘role’ in fetal health surveillance is still under investigation and they remain tools used by Maternal Fetal Medicine as indicated in very high-risk pregnancies.
1.36 Who Requires Antenatal Fetal Health Surveillance?
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Please use Track Changes to make your edits:
In this topic for antenatal fetal health surveillance, you will review:

· maternal indications

· fetal indications
· obstetrical indications
1.37 Who to Assess and Who NOT to Assess
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Please use Track Changes to make your edits:
Who NOT to assess
Antenatal fetal health surveillance may lead to inappropriate and harmful interventions, as well as increasing maternal anxiety, in the following situations:

•  Prior to neonatal viability (< 24 weeks gestation)

•  In cases of fetal anomalies incompatible with life after birth

•  Uncomplicated pregnancies < 41 weeks gestation

There is no support for routine application of antenatal fetal health surveillance other than maternal perception of fetal movements in these cases.

Who TO Assess
Patients at risk for fetal asphyxia will benefit from antenatal testing as part of their ongoing care. What test to use and how often to do it will depend on the perceived degree of risk.
1.38 Maternal Indications
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Please use Track Changes to make your edits:
Risk Factors
Women can be identified as being at risk based on their past obstetrical history or issues in their current pregnancy.

Click on the tabs on the left to see some risk factors associated with previous obstetrical history and current pregnancy.

Previous Obstetrical History

· Hypertensive disorder - pre-existing

· Placental Abruption

Current Pregnancy

· Hypertensive disorder - pre-existing or gestational

· Diabetes - pre-existing or gestational requiring insulin

· Isoimmunization

· Morbid obesity

· Advanced maternal age (>40)

· Assisted reproductive technologies
· Maternal motor vehicle accident
1.39 Fetal Indications
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Please use Track Changes to make your edits:
Risk Factors

Risk in the current pregnancy can also be identified by fetal factors in the past or current pregnancy.

Click on the tabs on the left to see some risk factors associated with previous obstetrical history and current pregnancy.

Previous Obstetrical History

· Intrauterine growth restriction (IUGR) < 10%
· Prior history of stillbirth
Current Pregnancy

· Decreased fetal movements

· IUGR

· Multiple gestation
· Suspected fluid anomaly - Oligohydramnios or Polyhydramnios
1.40 Obstetrical Indications
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Please use Track Changes to make your edits:
Obstetrical risk factors arise as the pregnancy unfolds.

· Vaginal bleeding (new)

· Chronic abruption, stable

· Preterm premature rupture of membranes (PPROM)

· Threatened preterm labour (when contracting regularly)

· Motor vehicle accident (4 - 6 hours routinely and up to 24 hours if clinical indicators of possible abruption)

· Abnormal maternal serum screening (First trimester / Integrated / Quadruple) in the absence of a confirmed fetal anomaly

· BhCG, AFP, inhibin are elevated

· PAPP-A, Estriol are decreased

Post-term 
1.41 When to Initiate Fetal Health Surveillance
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Please use Track Changes to make your edits:
The decision to initiate antenatal fetal health surveillance should be individualized and reflect the risk factors associated with the pregnancy.

The past obstetrical history, the severity of the maternal, fetal and obstetrical factors in the current pregnancy, and the gestational age at onset should all be taken into account considering: fetal viability and the optimal time for delivery.

Rollover each for more info:
1.42 How Often to Perform FHS

[image: image41.jpg]How Often to Perform FHS

I detemiing hooften o asses you illned fo
considr the entce inical icture and refecton the
degree of ftaliskfo asphyiaor deathif th fotus
Femais ntero.

Clk ach b formrenformation





Please use Track Changes to make your edits:
In determining how often to assess you will need to consider the entire clinical picture and reflect on the degree of fetal risk for asphyxia or death if the fetus remains in utero.

Click each tab for more information.

Consider the entire clinical picture

· Gestational age of fetus

· Maternal age

· Previous obstetrical history

· Current medical conditions
· Maternal, fetal or obstetrical complications and their severity
Reflect on the degree of fetal risk for asphyxia or death if the fetus remains in utero
· 1 - 2 times per week to as often as daily to aid in timing of delivery (indication-specific protocols exist at BC Women’s, check for local institutional policies)

· Antenatal testing frequency should reflect the degree of risk perceived.
· Consider how this will assist us in deciding when to deliver the preterm fetus.
1.43 The Best Test
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Please use Track Changes to make your edits:
The type of fetal surveillance and its frequency needs to be guided by the indication for testing and the gestational age of the fetus.

This may include all or part of: 

· fetal movement counting 

· NSTs 

· umbilical artery Doppler and other Doppler studies 

· ultrasounds for growth and/or fluid assessment 

· modified or full biophysical profiles 

· CSTs.

Indication-specific protocols for fetal health surveillance at BCW Hospital, including frequency of testing, can be found under Resources at the top-right of the screen.

Please refer to local institutional policies for appropriate protocols as they exist in your setting.
1.44 Learning Pearls
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Please use Track Changes to make your edits:
When considering when and how often to perform fetal health surveillance, consider the entire clinical picture:

· Gestational age of the fetus

· Maternal age

· Previous obstetrical history

· Current medical condition
· Maternal, fetal or obstetrical complications and their severity 
1.45 Summary
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Please use Track Changes to make your edits:
You have completed Module 3: Antenatal Surveillance!

Having completed this module, you now know:

· various methods of fetal surveillance

· whom to perform antenatal fetal surveillance on 

· when to initiate fetal surveillance and how often to do it

· the best test to use for the specific indication where that evidence exists (e.g. at risk for or suspected placental insufficiency)

Having reviewed the Introduction,  Acid-base, Intrapartum and Antepartum modules, you will now move on to the Case Study module.
2. Pretest

Q2.1 Pregnancies at risk:

Gestational diabetes well-controlled with diet is an indication for antenatal nonstress testing. 

  (True/False, 1 points, 1 attempt permitted)

[image: image45.jpg]Pregnancies at risk:

Gestational diabetes well-controlled with diet is

an indication for antenatal nonstress testing.
e

® ke




	Correct
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	True

	X
	False


Feedback when correct:

That's right! This is False

Feedback when incorrect:

Sorry, that's not right - this is False

Q2.2 In the current pregnancy:

Maternal awareness of fetal movements is recommended for low-risk healthy women.

  (True/False, 1 points, 1 attempt permitted)
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Q2.3 Pregnancies at risk:

You have a young healthy woman at 36 weeks gestation who has not felt the baby move much in the last 24 hours. When she presents for her routine antenatal visit, the appropriate follow-up management consists of admission to the labour and delivery suite for continuous electronic fetal monitoring.

  (True/False, 1 points, 1 attempt permitted)
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Q2.4 When to assess:

The aim of antenatal assessment is to optimize the best gestational age at delivery while avoiding intrauterine morbidity/mortality in the premature fetus.

  (True/False, 1 points, 1 attempt permitted)
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Q2.5 Fetal movement counting:

According to the SOGC Guidelines for fetal movement counting, a woman should count for 4 movements in 2 hours.

  (True/False, 1 points, 1 attempt permitted)

[image: image49.jpg]Fetal movement counting:
According to the SOGC Guidelines for fetal
movement counting, a woman should count for
4movements in 2 hours.

® fake




	Correct
	Choice

	 
	True

	X
	False


Feedback when correct:

That's right! This is False

Feedback when incorrect:

Sorry, that's not right - this is False

48

