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1. INTRODUCTION 

1.1 Electronic fetal monitoring (EFM) via Cardiotocography (CTG) was introduced with an 
aim of reducing perinatal mortality and cerebral palsy. This reduction has not been 
demonstrated in the systematic reviews of randomised controlled studies (RCTs) studied 
by the National Institute for Health and Care Excellence (NICE) in developing guidance. 
However an increase in maternal intervention rates has been shown. 

1.2  This guideline covers intrapartum use of EFM and is based on NICE guidance. Do not 
us this guideline to categorise antenatal CTG traces. Use the advice in this guideline to 
interpret and categorise intrapartum CTG traces, but when interpreting how the baby is 
coping with labour consider maternal, fetal and labour factors as well as CTG changes. 

1.3  The terms EFM and CTG can both be used when describing continuous documented 
fetal heart rate monitoring. 

2.  INTRAPARTUM ELECTRONIC FETAL HEART RATE MONITORING   

2.1 EFM/CTG is only used in the obstetric unit labour ward and should not be used in labour 
in low risk birth settings.  Offer telemetry to any women who wishes to remain mobile or 
use the pool (who has no additional risk factors) 

2.2 Indications for EFM/CTG in labour can be found on assessment algorithm -appendix 1. 
Consider continuous CTG monitoring if, based on clinical assessment and 
multidisciplinary review, there are concerns about other antenatal factors not listed 
above that may lead to fetal compromise. 

2.3 Before commencing EFM/CTG, ensure that  

• Perform an initial assessment of fetal compromise (see appendix 1 for full list of risk 
factors) if an antenatal or intrapartum risk factors are present, offer CTG monitoring. 
Advice both women and the birth companions that her care during labour will be 
based on several factors, including her preferences, her condition, and the condition 
of the baby, as well as the finding from the CTG.  

• If there are no identified risk factors for fetal compromise, there is an increased risk 
of interventions with continuous CTG monitoring compared with intermittent 
auscultation. 

• Discuss with the women and her birth companion(s) which fetal monitoring method 
is advised, the reasons for this advice and document with the women’s notes. Inform 
the woman that the method may change throughout labour due to regular risk 
assessments. 
Ideally this discussion would also take place at an antenatal appointment, and be 
documented with her personalised care plan.  

• Perform an abdominal palpation and ensure the fetal position has been clearly 
assessed and documented, that the procedure has been explained and consent 
gained.  

• Cardiotocograph (CTG) machine is set to a paper speed of 1 centimetre (cm) per 
minute. 

• Commence tocodynameter to record contraction frequency and length on the CTG 
trace. 

• The date and time on the CTG are checked. 
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4.3 A change in the CTG trace may indicate a change in the condition of the baby, so a full 
assessment will be carried out including checks for developing intrapartum risk factors 
such as the presence of meconium, sepsis and delayed progress in labour. Fetal 
monitoring is not a stand-alone diagnostic tool, and should be reviewed alongside the 
developing clinical picture for both mum and baby. 

4.4 Be aware that it is particularly important to confirm the fetal heart rate in the second 
stage of labour, when it is easier to mistakenly auscultate maternal rather than fetal heart 
rate. If concerns about differentiation between the maternal and fetal heart rate remain, 
or if a fetal heart cannot be heard, obtain an urgent review by an obstetrician or senior 
midwife. 

            If you are concerned about whether the maternal heart rate is being heard instead of the 
fetal heart rate you could, simultaneously palpate maternal pulse, attach FSE leads and 
continuously monitor maternal pulse.  

4.5 Discuss with the woman any changes identified since the last review, and the 
implications of these changes. Include birthing companion(s) in these discussions if 
appropriate and if that is what the woman wants. 

4.6
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4.7      Baseline  

• When assessing baseline fetal heart rate, differentiate between fetal and maternal 
heartbeats and take the following into account:  

• Determine baseline fetal heart rate by looking at the mean heart rate, excluding 
accelerations and decelerations, over a period of 10 minutes when the heart rate is 
stable. When deciding if there is any change in baseline fetal heart rate, compare it with 
earlier CTG traces or recordings. 

• Baseline fetal heart rate will usually be between 110 and 160 beats a minute 

• Lower baseline fetal heart rates are expected with post-term pregnancies, with    higher 
baseline rates in preterm pregnancies 

• A rise in baseline fetal heart rate of 20bpm may represent either developing infection or 
hypoxia 

• Although a baseline fetal heart rate between 100 and 109 beats a minute is an amber 
feature, continue usual care if this has been stable throughout labour and there is normal 
variability and no variable or late decelerations. 

4.8      Variability 

• Determine variability by looking at the minor oscillations in the fetal heart rate, which 
usually occur at 3 to 5 cycles a minute. Measure it by estimating the difference in beats 
per minute between the highest heart rate and the lowest heart rate in a 1-minute 
segment of the trace between contractions, excluding decelerations and accelerations. 

• Variability will usually be between 5 and 25 beats a minute. Intermittent periods of 
reduced variability are normal.  

• Certain medicines, such as opioids, may lead to a reduction in variability, but all other 
intrapartum risk factors should be carefully reviewed as a potential cause. 

• If there is an absence of variability, carry out a review of the whole clinical picture with a 
low threshold for expedited birth, as this is a very concerning feature. 

• Obtain an urgent review by an obstetrician or senior midwife and consider expediting 
birth if: 

• There is an isolated reduction in variability to fewer than 5 beats per minute for more 
than 30 minutes when combined with antenatal or intrapartum risk factors (see appendix 
1), as this is associated with an increased risk of adverse neonatal outcomes, or: 

• There is a reduction in variability to fewer than 5 beats per minute combined with other 
CTG changes, particularly a rise in the baseline fetal heart rate, as this is a strong 
indicator for fetal compromise. 
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4.9       Decelerations 

Define decelerations as transient episodes when the fetal heart rate slows to below the 
baseline level by more than 15 beats a minute, with each episode lasting 15 seconds or 
more. 

When assessing the significance of decelerations in fetal heart rate, consider:  

• Their timing (early, variable or late) in relation to the peaks and duration of the          
contractions  

• The duration of the individual decelerations  

• Whether or not the fetal heart rate returns to the baseline heart rate  

• How long they have been present for  

• Whether they occur with over 50% of contractions (defined as repetitive)  

• The presence or absence of shouldering  

• The variability within the deceleration. 

Regard the following as concerning characteristics of variable decelerations:  

• lasting more than 60 seconds  

• reduced variability within the deceleration  

• failure or slow return to baseline fetal heart rate  

• loss of previously present shouldering. 

4.10    Accelerations 

• Define accelerations as transient increases in fetal heart rate of 15 beats a minute              
or more, lasting 15 seconds or more. 

• Take the following into account when assessing accelerations in fetal heart rate:  

o The presence of fetal heart rate accelerations, even with reduced variability, is 
generally a sign that the baby is healthy  

o The absence of accelerations on an otherwise normal CTG trace does not 
indicate fetal acidosis. 

4.11 Maternal factors that may contribute to an abnormal trace: 

• Woman’s position – advise her to adopt left lateral position 

• Woman is hypotensive 

• Woman has just had a vaginal examination 

• Woman has just emptied her bladder or bowel 

• Woman has been vomiting or had a vasovagal episode 

• Woman has just had regional analgesia sited or topped up 
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4.12 Review for ALL continuous EFM/ CTG monitoring 

• A documented systematic assessment, based on the definitions and classifications 
should be undertaken every hour. 

• CTG interpretation can, at times, be difficult, especially when one midwife is giving 
care for prolonged periods of time or the CTG becomes suspicious or pathological 

• All continuous CTG’s must be regularly reviewed in person by another experienced 
professional (coordinator, experienced midwife, SpR, Consultant). ‘Fresh Eyes’ This 
should include, maternal and fetal antenatal risk factors, new or developing 
intrapartum risk factors, progress of labour, and fetal heart rate monitoring. Discuss 
and changes identified and potential implications with the woman and birth 
companions.  

This should be undertaken: 

o If the midwife giving care has any concerns 

o If there are any changes in the CTG 

o Every hour 

4.13     Second stage of labour  

Interpretation of CTG traces in the second stage of labour is more challenging than in 
the first stage of labour. Have a lower threshold for seeking a second opinion or 
assistance. 

Take the following into account when assessing accelerations in fetal heart rate:  

• The presence of fetal heart rate accelerations, even with reduced variability, is 
generally a sign that the baby is healthy  

• The absence of accelerations on an otherwise normal CTG trace does not indicate 
fetal acidosis.  

Ensure the fetal heart rate is differentiated from the maternal heart rate at least once 
every 5 minutes. Consider monitoring the baby with a fetal scalp electrode if there is 
concern about confusing the heart rates or poor quality CTG, but if this cannot be 
achieved expedite birth. 

In the second stage of labour: 

• If fetal heart rate accelerations are recorded, be aware that these could be maternal 
pulse 

• If fetal heart rate decelerations are recorded, look for other signs of hypoxia 

Take into account that onset of hypoxia is both more common and more rapid in the 
active second stage of labour. Take an increase in the baseline fetal heart rate of 20 
beats a minute or more as a red feature in active second stage labour. 

If CTG concerns arise in the active second stage of labour:  

• Obtain an obstetric review  

• Consider discouraging pushing and stopping any oxytocin infusion to allow the baby 
to recover, unless birth is imminent  

• Agree and document a clear plan with time limits for the next review. 
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4.14 Actions required in event of a suspicious or pathological EFM/CTG 

• See appendix 2 and appendix 3 for details on how to manage suspicious/pathological 
EFM/CTG. 

4.15    Fetal Scalp Stimulation  

If the CTG trace is suspicious with antenatal or intrapartum risk factors for fetal 
compromise, then consider digital fetal scalp stimulation. If this leads to an acceleration 
in fetal heart rate and a sustained improvement in the CTG trace, then it is reasonable 
to continue to monitor the fetal heart rate and clinical picture. 

Be aware that an absence of an acceleration in response to fetal scalp stimulation is a 
concerning sign that fetal compromise may be present, and that expedited birth may be 
necessary. 

4.16     Fetal Blood Sampling 

          There is limited evidence about the role of FBS in intrapartum fetal surveillance.  If a 
clinician feels an FBS will play a role in fetal wellbeing assessment then caution must be 
taken if suspicious of sepsis or if meconium is present. 

5.        RECORD KEEPING 

5.1    To ensure accurate record keeping for CTG:  

• Make sure that date and time clocks on the cardiotocograph monitor are set correctly 

• Ensure the recording or paper speed is set at 1 cm a minute and that adequate paper 
is available  

• Label traces with the woman's name, date of birth, hospital number or NHS number 
and pulse at the start of monitoring, and the date of the CTG. 

6. ARCHIVING 

6.1  It is essential that all fetal heart traces are stored securely in the appropriate CTG 
envelopes with its details documented on the outside, filed and stored for 25 years. 
Intrapartum CTG traces are also archived with K2 CTG archiving system. 
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7. EDUCATION 

7.1 Correct interpretation of electronic fetal heart traces is crucial to the plan of care of a 
woman in a high-risk labour. 

7.2 The Maternity Unit Training Needs Analysis states that midwives and career 
obstetricians should undertake the K2 Medical Systems training package. 

7.3 For permanent members of staff and those working in RDUH maternity services for 
longer than a year the continuing professional development requirement is that Chapters 
1 and 2 must be completed and then knowledge should be updated annually by: 

ONCE ONLY You need to complete all 7 of the fetal monitoring chapters 

ONCE EVERY 3 YEARS You need to complete the Antenatal CTG, Intrapartum CTG 
and Intrapartum Intermittent Auscultation chapters  

ONCE EVERY YEAR You need to complete the Competency Assessment Tool (CAT) 
for the above 3 chapters (doctors do not need to do intermittent auscultation) 

7.4 K2 requires a password. This can be obtained from one of the many K2 administrators 
in the unit. Please ask the LW co-ordinator.   

7.5 K2 can be accessed in the hospital by HUB – A-Z of services > Maternity. Click on Link 
on right of the page to K2. 

7.6 K2 can be accessed from Home – http//training.K2ms.com – you may be asked to pay 
for access, ignore that message and click on “associate yourself with an organisation”, 
then choose Royal Devon University Healthcare. The administrator will then be emailed 
to authorise use. 

7.7 A certificate will be issued on completion of the whole training package. 

7.8 K2 automatically stores information on who has completed the packages. 

8.  REFERENCES 

8.1 National Institute for Health and Clinical Excellence (2022) NICE Clinical Guideline 
NG229  Fetal Monitoring in Labour 

8.2 FIGO Consensus guidelines on intrapartum fetal monitoring: Ayres-de-campos A et al.  
International Journal of Gynaecology and Obstetrics. 131(2015) 13-24 

9. MONITORING COMPLIANCE WITH THIS GUIDELINE 

9.1 Any concern or non-compliance with this guideline that is identified through the 
investigation of clinical incidents, claims or complaints will be reviewed as per the Trust 
Policies regarding Incidents, Claims and Complaints, and may result in an audit and/or 
amendment to the guideline. 

9.2 Relevant Policies: 

• Incident reporting policy and procedure 

• Claims management policy and procedure 

• Policy and Procedure for the Management of Complaints, Concerns, Comments 

and Compliments 
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10. ASSOCIATED CLINICAL GUIDELINES 

• Antenatal care of pregnant women 

• Care of women in labour 

• Intermittent auscultation 

• Clinical Guideline for the Management of Women with Perceived Reduced Fetal 
Movements  

• Clinical Guideline for fetal blood sampling (FBS) in labour and cord pH 
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Continue to observe CTG closely for further non-­‐reassuring or abnormal features.  If CTG 
remains suspicious, consider additional methods to assess fetal oxygenation eg. Fetal Scalp 

Stimulation (if reduced variability).  
Always consider CTG in context with clinical circumstances. 

If CTG becomes pathological, see actions for pathological CTG 

 

If the CTG trace is categorised as suspicious and there are additional 
intrapartum risk factors such as slow progress, sepsis or meconium:  

• perform a full risk assessment, including a full set of maternal observations, 
taking into account the whole clinical picture, and document the findings  

• consider possible underlying causes, and undertake conservative measures as 
indicated  

• obtain an urgent review by a senior midwife or an obstetrician  

• consider: － fetal scalp stimulation or expediting birth 
 

If the CTG trace is categorised as suspicious and there are no other concerning 
risk factors: 

• perform a full risk assessment, including a full set of maternal observations, 
taking into account the whole clinical picture, and document the findings 

• note that if accelerations are present then fetal acidosis is unlikely 

• if the CTG trace was previously normal, consider possible underlying reasons 
for the change 
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APPENDIX 3 - ACTIONS IF CTG PATHOLOGICAL (FIGO & NICE) 
(in addition to actions to correct reversible causes as listed in Suspicious CTG algorithm) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Pathological CTG 
High probability of hypoxia – urgent action required (Inform Midwife coordinator and an 

obstetrician – if busy in theatre, take CTG to show them) 

 

Is there a fetal bradycardia? 
• Commence actions to correct reversible causes as listed in Suspicious CTG algorithm 

• STOP oxytocin infusion 

• Seek obstetric & midwife coordinator support 

• Make preparations for urgent birth 

• Expedite birth if bradycardia persists for 9 minutes, or sooner if there are significant 

antenatal or intrapartum risk factors. 

 

If the fetal heart rate recovers at any time up to 9 minutes, reassess any decision to expedite the 

birth, but take into account other antenatal and intrapartum risk factors and discuss this 

i    

 

 

Consider Fetal Scalp Stimulation (FSS) if appropriate? 
• The main purpose of FSS is to evaluate fetuses that are demonstrating reduced variability 

on the CTG, to distinguish between deep sleep and hypoxia/acidosis. 

• When FSS does not elicit the appearance of accelerations and subsequent 

normalisation of the CTG, continue monitoring and perform FBS if 

possible/appropriate. 

 

Fetal Blood Sampling (FBS) possible and/or appropriate? 
Encourage mother to adopt left lateral position for FBS. Check B/P and give 500mls crystalloid (IV) if 

appropriate. 

 

If the CTG trace is categorised as pathological:  
• obtain an urgent review by an obstetrician and a senior midwife  
• exclude acute events (for example, cord prolapse, suspected placental abruption or suspected uterine rupture) that 

need immediate intervention  
• perform a full risk assessment, including a full set of maternal observations, taking into account the whole clinical 

picture, and document the findings  
• consider possible underlying causes and undertake conservative measures as indicated  

If the CTG trace is still pathological after implementing conservative measures: 
• obtain a further review by an obstetrician and a senior midwife  
• evaluate the whole clinical picture and consider expediating birth 
• if there are evolving intrapartum risk factors for fetal compromise, have a very low threshold for expediting birth 
 
If the discussion is made to expediate birth, document the time urgent review was sought, and the time the decision 

was made.  
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APPENDIX 5 

 

Treatment of Acute Fetal Bradycardia (Based on NICE guideline 2023) 

If there is an acute bradycardia or a single prolonged deceleration for 3 minutes: 

If antenatal or intrapartum risk factors are present, please consider that the fetus 
could be more compromised and more rapid response could be needed.  

• Up to 3 minutes - Ensure trace is recording fetal heart rate not maternal pulse and 
change position  

• At 3 minutes - Seek urgent support by emergency bell and request 2222 placed for 
obstetric emergency  

• At 3 minutes- Consider underlying causes and undertake conservative measures as 
indicated 

▪ Vaginal examination  

▪ Hypotension- do not offer IV fluid to treat the bradycardia, unless the woman is 
hypotensive or signs of sepsis. if secondary to epidural, start iv fluids, change 
position and call anaesthetist 

▪ Excessive contraction frequency - Reduce or stop oxytocin if being used. Consider 
terbutaline 0.25mg S/C 

 Also consider, cord prolapse, uterine rupture or placental abruption, if suspected or 
confirmed, expedite birth. 

• At 3 minutes - Consider IV access, obtain maternal bloods and send. Consider 
instrumental trolley if appropriate.  

• At 6 minutes - Plan further management of labour, consider moving to theatre  

• At 9 minutes - If acute bradycardia persists for 9 mins (or less if there are any risk 
factors for fetal compromise), expedite the birth/ transfer to theatre.  

 

Important Notes:  

• Do not follow the 3-minute rule if the deceleration is preceded by reduced variability and 
lack of cycling, immediate preparation should be made to expedite delivery by the safest 
and fastest route possible. Williams and Galerneau 2002  

• If normal variability and cycling before and during the first 3 minutes of the deceleration, 
it is likely that 90% will recover within 6 minutes, and 95% in 9 minutes, if acute 
accidents have been excluded.  

 




