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This document guides medical and midwifery staff in assessing the wellbeing of the fetus in the antepartum and intrapartum periods using electronic fetal monitoring (EFM) with a cardiotocograph (CTG) and fetal scalp sampling.

[bookmark: _Toc113360200]Background
EFM is performed using a (CTG) machine. EFM involves the assessment of fetal heart rate (FHR) and uterine activity.  The FHR may be recorded with an external transducer or a scalp electrode. The uterine activity is recorded with an external pressure transducer which measures frequency and duration of contractions.  

EFM is used where one or more risk factors that increase the risk of fetal compromise are identified. EFM is a screening test used to identify those fetuses who would benefit from additional forms of testing that can be used to assess fetal wellbeing. Fetal scalp blood sampling for pH and/or lactate is a secondary test for fetal wellbeing in the intrapartum period.

Prior to the commencement of electronic FHR monitoring, the woman should be provided with an explanation of why monitoring is recommended and verbal consent must be obtained.

[bookmark: _Toc113360201]Key Objective
This document provides guidelines for clinicians in CTG interpretation and response to the CTG pattern of fetuses greater than 28 weeks gestation. It defines a standardised process of interpretation, documentation and management of cardiotocographs (CTG), in particular where variations from ‘normal’ occur, to improve clinical safety and outcomes for women and their babies.
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Fetal Surveillance Education Program (FSEP) training is conducted for midwifery and Obstetric staff by Royal Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG) educators and staff are mandated to attend biannually with regular CTG workshops and education sessions being held monthly to reinforce this training.

This document applies to the following staff working within their scope of practice:
· Medical Officers
· Midwives 
· Students under direct supervision
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This Clinical Guideline will be in accordance with a placeholder to the RANZCOG Clinical Guideline on Fetal Surveillance (Fourth edition) 2019. 

Link to guideline https://ranzcog.edu.au/wp-content/uploads/2022/05/Intrapartum-Fetal-Surveillance.pdf 

The CTG should be classified and analysed on the following criteria. This is the same terminology used to document and describe the CTG. Refer to Attachment 1.
Baseline Fetal Heart Rate
Accelerations
Variability: normal, reduced, absent, saltatory pattern
Decelerations: early, late, variable – complicated or uncomplicated, prolonged.

Documentation of CTG interpretation is to be completed using the appropriate label in the woman’s clinical record. Abnormal CTGs must be escalated as per actions on the intrapartum CTG label or recommendations on the antenatal CTG label. 

Note:
Labels must be signed by two independent practitioners, one being the midwife responsible for immediate care the second a suitably experienced practitioner (team leader/clinical development midwife/level 2 midwife/obstetric registrar/consultant). 

The intrapartum CTG label (Intrapartum FHR Pattern Label.pdf) is to be used for all CTG documentation where the woman is contracting or is being augmented or induced with oxytocin infusion.  The antenatal CTG label (Antenatal FHR Pattern Label) should be used in all other circumstances. The labels guide interpretation of the CTG and subsequent actions.  Outcomes of actions and/or escalation are to be documented in the woman’s clinical record. 

[bookmark: _Toc113360204]Intrapartum Fetal Surveillance
Antenatal and Intrapartum factors that increase risk of fetal compromise are as per Attachment 2. These factors are indicators for the use of continuous intrapartum fetal monitoring.

[bookmark: _Toc113360205]Antenatal Fetal Surveillance 
The use of CTG to determine fetal wellbeing in the antenatal period must be interpreted in the context of pregnancy risk assessment alongside of fetal development/physiology. 

Due to the immaturity of the fetal central nervous system, CTG monitoring should only be considered at a gestation where fetal survival is likely. CTG monitoring is not usually performed until 28 weeks gestation. The use of CTG under this gestation is based on individual clinical circumstances and with consultation from senior midwifery/ obstetric team members. 

When interpreting an antenatal CTG, clinicians must take the following RANZCOG definitions into consideration.

Note:
The normal CTG is associated with a low probability of fetal compromise and has the following features:
Baseline rate 110-160 bpm
Baseline variability of 6-25 bpm
Accelerations 15bpm for 15 seconds
No decelerations.

Note:
The RANZCOG IFS guideline does not provide recommendations for fetal surveillance during the antenatal period.

Antenatal CTG only provides assessment of the immediate fetal condition. It should not be used as an assessment of ongoing antenatal fetal wellbeing. Routine CTG monitoring in high risk pregnancy should be used in conjunction with ultrasound assessment of fetal and placental dopplers. 
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Note: If FBS is performed, the result should be interpreted considering previous FBS measurements, the progress of labour and other clinical circumstances.

Indications 
· Suspected fetal compromise suggested by a non - reassuring CTG pattern
· Clear evidence on continuous EFM of serious, sustained fetal compromise.

Note:
Delivery should be expedited if there is clear evidence of fetal compromise, either according to FHR pattern or other concerns such as placental abruption. 

Contraindications 
· Fetal bleeding disorders 
· Face presentation or uncertain presenting part 
· Maternal infection (e.g., HIV, hepatitis B, hepatitis C, active primary herpes) 
· Suspected fetal sepsis 
· Gestation less than 34 weeks gestation. 

Relative contraindications (discuss with Consultant Obstetrician) 
· Gestation range 34 weeks to 36 weeks and 6 days 
· Maternal pyrexia above 38◦C.

Method
· The Obstetric medical officer will explain the procedure to the woman and obtain verbal consent after explaining the reason and risks/complications of the FBS. This procedure may be uncomfortable and intrusive for the woman
· Ensure that the Lactate machine is available, calibrated and functioning 
· The membranes must be ruptured and the cervix at least 3 cm dilated for the procedure to be attempted 
· Other physical considerations include the amount of effacement, station, application of the vertex to the cervix, volume of amniotic fluid and amount of baby hair 
· Assemble the FBS kit on the trolley 
· Place the woman in the left-lateral position or in lithotomy with a wedge under the right hip to reduce the risk of supine hypotension 
· Continuously monitor the fetal heart rate throughout the procedure
· Use aseptic technique and universal precautions for FBS
· Sampling is performed under direct vision via an amnioscope to avoid contamination with amniotic fluid 
· The incision site is carefully cleaned, and a thin layer of paraffin jelly is applied. 
· The baby’s fontanelles should be avoided 
· Disposable blades fixed in a plastic mount are used in a blade holder from which the blade does not protrude more than 2mm 
· A 2mm fetal scalp incision is made with steady pressure of the blade. 
· The blood is collected in provided capillary tubes 
· As the fetal blood appears, insert the capillary tube to touch the drop of blood and, keeping the tube angled downward, the blood is allowed to flow by gravity
· FBS for lactate:  A minimum of 5 microlitres of blood is required (without air bubbles or liquor)
· Pressure is applied to the incision site with a dry swab until the bleeding stops 
· Discard the blade in the sharps container 
· Document the procedure, the result, and the subsequent plan of management
· Postnatal examination of the baby should include examination of the sampling site 
· Lactate analysis of a blood sample collected in a capillary tube should be carried out within ten minutes of sampling because lactate increases linearly with time
· Paired cord gases (venous and arterial) to be collected and tested at birth of the baby
· Labelling of cord blood gases is per Cord Blood Collection for Blood Group, Direct Coomb’s test (DCT) and Blood Gas Sampling clinical guideline.
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The results of FBS need to be interpreted as part of the full clinical picture. If the result seems completely out of keeping with the full clinical picture (lactate either lower or higher than expected), this needs to be discussed with the Consultant Obstetrician. 

Interpretation of fetal blood sampling results:
	Interpretation
	lactate
	Action

	Normal range
	< 4.2 mmol/ l
	· if CTG returns to normal and the labour progresses as normal, there is no need to repeat the fetal scalp lactate 
· if CTG abnormalities continue, the fetal scalp lactate should be repeated in one hour 
· if CTG abnormalities worsen, repeat sooner than an hour or consider expediting birth

	Pre acidotic range 
	4.2-4.8 mmol/L
	· repeat FBS within 30 minutes to establish a trend in results or deliver if there is significant deterioration from the previous result 

	Acidotic range 

	> 4.8 mmol/L
	· Stop oxytocin if in progress
· Consult with senior Obstetric Team member
· Initiate intravenous fluids 
· Reposition woman
· Consider tocolytic 
· Plan for immediate birth of the baby, either instrumental birth or Category A caesarean (ensure transport CTG if transferring to theatre)
· Notify NICU registrar to be present at birth
· Send paired cord blood samples for cord gas analysis
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Outcome
· [bookmark: _Hlk105094650]The outcomes for women and their babies will be improved using a standardised approach to assessment, description, and management of normal fetal heart patterns during labour and the antenatal period  
· The outcomes for women and their babies will be improved using a standardised approach to assessment, description, and management of abnormal normal fetal heart patterns during labour and the antenatal period 
· Management of fetal blood sampling will be guided by this document.  

Measures
· Data collected from Riskman on adverse neonatal outcomes will be reviewed by Maternity mortality and morbidity committee
· Births where an adverse neonatal outcome has occurred (abnormal arterial cord blood pH or lactate, unexpected NICU admission) and electronic fetal monitoring was used, will be reviewed at weekly maternity mortality and morbidity committee meetings to determine if appropriate assessment, documentation, and escalation of CTG during labour has occurred
· Births where significant adverse neonatal outcome has occurred, as identified by   maternity mortality and morbidity committee will investigated by the Departmental Quality and Safety Committee when deemed necessary.
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Policies
Nursing and Midwifery Board of Australia Requirements for Practice
Informed Consent (Clinical)

Procedures
Infection Prevention and Control
Patient Identification- Pathology Specimen Labelling
Specimen Handling

Guidelines 
Cord Blood Collection for Blood Group, Direct Coomb’s test (DCT) and Blood Gas Sampling clinical guideline
Labour Care 1st, 2nd ,3rd and 4th stage

Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011

Other
Australian Charter of Health Care Rights
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Attachment 1 Fetal Heart Rate Monitoring Definitions

Disclaimer: 
This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
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Definitiol
The mean level of the fetal heart rate when this s sioble, excluding accelerations and
decslerations and confractions. It s ypically determined over a fime period of 5 or 10

minutes and expressed in bpm. Preferm fefuses fend fo have values fowards the upper end
of his range. A progressive rise in the baseline is important s well s the absolute values.

FHR 110-160 bpm
<110 bpm
>160 bpm

Normal baseline variability:
Reduced baseline variability
Absent baseline variability
Increased baseline variability

Sinusoidal:

The minor fluctuations around the baseline FER. It s assessed by esimating he difference
in beas per minute between the highest peak and lowes! rough of fluctuation in one minute
segments of the frace between coniractions

625 bom ot the baseline feal heart rate:

3-5bpm

<3bpm

>25bpm

A regular oscillation of the baseline FHR resembiing o sine wave. Ths smooth, undulating
patern is persisent, has a relatively fixed period of 2 -5 cycles per minute and an

amplitude of 5 ~15 bpm above and below the baseline. Bassline variabilty is absent and
there are no accelerafions.

Accelerations

Decelerations

Early decelerations

Variable decelerations

Complicated variable decelerations

Prolonged decelerations

Late decelerations

Tronsient increases in FHR of 15 bpm or more above the baseline and lasiing 15 seconds
ot the baseline. Accelerations n the fetus may be of lesser ampliude and shorler
duration. The significance of no accelerations on an oherwise normal CTG s unclear.

Tronsient decreases of the FHR below the baseline lasting af least 15 seconds, conforming
10 one of the patterns below:

Uniform, repetiive decrease of FHR with slow onset early in the confraction and slow reurn
1o baseline by the end of the contraction.

Repeifive or infermitent decreasing of FHR with rapid onset and recovery. Time
relafionships with confction cycle may be variable but most commonly occur
simulianeously wih contractions.

The following oddiional features increase the fikeliood of fefal hypoxia:

~Rising baseline rate o fefal lachycardia

~Reducing baseline variabilly

~Slow refum fo baseline FHR fter the end of the confraction.

- Lorge ampiiude (by 60 bpm or fo 60 bpm) and/or long duration
60 seconds)

- Presence of smooth post deceleration overshools (iemporary
smooh increase in FHR above baselin.

Afall n he baseline fetal heart rae for more than 90 seconds and up fo 5 minutes
Afall n he baseline fetal heart rae for more than 5 minutes

Uniform, repetiive decreasing of FHR with, usually, slow onset mid to end of the
contraction and nadir more than 20 seconds afer he peak of the contiaction and ending

after the coniraction. In he presence of a nomacceleraiive frace with baseline variabiliy
<5 bpm, e definiion would include decelerations of <15 bpm.
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Antenatal and
Intrapartum cardiotocograph:

Antenatal Risk Factors
- abnormal antenatal CTG

- abnormal Doppler umbilical arlery velocimetry
- suspected or confirmed infrauterine growth

resfriction

~oligohydramnios (MVP < 2cm or AFl < Scm) or
polyhydramnios (MVP > 8cm or AFl > 20cm or
as defined by local referral guidelines)

- prolonged pregnancy > 42 weeks 22

- multiple pregnancy 24

- breech presentation 25. 26

- anteparium haemorthage

- prolonged rupture of membranes (> 24 hours) 25
- known fetal abnormality which requires

monitoring

- uferine scar [e.g. previous caesarean section]

- essential hypertension or preeclampsia

- diabetes where medication is indicated 7 or
pootly controlled, or with fetal macrosomia

- other current or previous obstefric or medical
conditions which consfitute a significant

tisk of fefal compromise [e.g. cholestasis,
isoimmunisation, substance abuse)

- fefal movements altered unless there has been
demonstrated wellbeing and refum to normal
fetal movements 28. 29

- morbid obesiy (BMI > 40) 30.31
- maternal age > 42 3234

- abnormalities of maternal serum screening
associated with an increased risk of poor
perinatal ouicomes (e.g. low PAPPA <0.4MoM
or low PIGF) 35. 36

- abnormal placental cord insertion 37
- abnormal cerebroplacental rafio 38. 39

trapartum factors that increase risk of fetal comp
recommended

Intrapartum Risk Factors

- induction of labour with prostaglandin/oxytocin

- abnomal auscuttation or CTG

- oxytocin augmentation

- regional anaesthesia [e.g. epidural* or spinal]

- abnormal vaginal bleeding in labour

- maternal pyrexia > 38°C 40

- meconium or blood stained liquor 4!

- absent liquor following amniotomy

- prolonged first siage as defined by referral
guidelines

- prolonged second stage as defined by referral

guidelines

- preterm labour less than 37 completed weeks

- tachysystole (more than five active labour con
tractions in fen minutes, without fetal heart rate
abnormalities)

- uterine hypertonus (contractions lasting more
than two minutes in duration or contractions
ocurring within 60 seconds of each other, with
out fetal heart rcte abnormalifies)

- uterine hyperstimulation (either tachysystole or
uterine hypertonus with fetal heart rate

‘abnormalities).

“Following a decision fo insert an epidural block, @ CTG should be commenced to establish baseline features prior fo the

block’s insertion.
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Intrapartum Risk Factors

Antenatal Risk Factors
. - maternal pyrexia > 37.8°C and < 38°C 40

- pregnancy gestation 41.0 — 41.6 weeks
geslation 23, 32:34

- gestational hypertension 42

- gestational diabetes mellitus without
complicating factors

- obesity (BMI 30:40)

- materal age > 40 and < 42 years

- AFI 5-8cm [or MVP 2-3cm] 43
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