



[image: image]







CTG Made Easy


Fourth Edition




Susan M Gauge, BSc(Hons) SRN SCM ADM ONC




Clinical Education Midwife, Delivery Suite, Birmingham Women’s Healthcare NHS Trust, Birmingham, UK





Churchill Livingstone










Front-matter





CTG Made Easy


[image: image]


Evolve Learning Resources for Students and Lecturers.


Access to the website: http://evolve.elsevier.com/Gauge/CTG/


Think outside the book…evolve


For Elsevier:


Commissioning Editor: Mairi McCubbin


Development Editor: Helen Leng


Project Manager: Sukanthi Sukumar


Designer: Charles Gray


Illustration Manager: Bruce Hogarth


CTG MADE EASY


FOURTH EDITION


Susan M Gauge BSc(Hons) SRN SCM ADM ONC Clinical Education Midwife, Delivery Suite, Birmingham Women’s Healthcare NHS Trust, Birmingham, UK


With a contribution by


Andrew Symon MA(Hons) PhD RGN RM Senior Lecturer, School of Nursing and Midwifery, University of Dundee, Dundee, UK


Foreword by


Tracey A Johnston MD FRCOG Consultant in Maternal and Fetal Medicine, Birmingham Women’s Hospital, Birmingham, UK


[image: image] Edinburgh • London • New York • Oxford • Philadelphia • St Louis • Sydney • Toronto 2012













Copyright


[image: image]


© 2012 Elsevier Ltd. All rights reserved.


No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or any information storage and retrieval system, without permission in writing from the publisher. Details on how to seek permission, further information about the Publisher’s permissions policies and our arrangements with organizations such as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website: www.elsevier.com/permissions.


This book and the individual contributions contained in it are protected under copyright by the Publisher (other than as may be noted herein).


First edition 1992


Second edition 1999


Third edition 2005


Fourth edition 2012


ISBN: 978-0-7020-4349-9


British Library Cataloguing in Publication Data


A catalogue record for this book is available from the British Library


Library of Congress Cataloging in Publication Data


A catalog record for this book is available from the Library of Congress








Notices


Knowledge and best practice in this field are constantly changing. As new research and experience broaden our understanding, changes in research methods, professional practices, or medical treatment may become necessary.


Practitioners and researchers must always rely on their own experience and knowledge in evaluating and using any information, methods, compounds, or experiments described herein. In using such information or methods they should be mindful of their own safety and the safety of others, including parties for whom they have a professional responsibility.


With respect to any drug or pharmaceutical products identified, readers are advised to check the most current information provided (i) on procedures featured or (ii) by the manufacturer of each product to be administered, to verify the recommended dose or formula, the method and duration of administration, and contraindications. It is the responsibility of practitioners, relying on their own experience and knowledge of their patients, to make diagnoses, to determine dosages and the best treatment for each individual patient, and to take all appropriate safety precautions.


To the fullest extent of the law, neither the publisher nor the authors, contributors, or editors, assume any liability for any injury and/or damage to persons or property as a matter of products liability, negligence or otherwise, or from any use or operation of any methods, products, instructions, or ideas contained in the material herein.





[image: image]


[image: image]


[image: image]


Printed in China










Foreword




Tracey A. Johnston, MD FRCOG, Consultant in Maternal and Fetal Medicine, Birmingham Women’s Hospital




All of us involved in delivering intrapartum care have an obligation to the women and babies in our care, as well as to the institutions we work for and to ourselves, to be fully competent and confident in all aspects of intrapartum fetal monitoring. This is a basic requirement as an understanding of the mechanisms of labour. As Part 3 of this book highlights, errors in all aspects of fetal monitoring still occur, sometimes with profound consequences for the child and his/her family. Teaching and training are now more robust, and indeed form part of annual mandatory training, but fetal monitoring is still an area that causes many junior midwives and doctors some degree of anxiety. Most practitioners will consult a text to refresh and improve their knowledge, and this book does exactly what it says on the cover – makes CTG interpretation easy!


A basic knowledge of the physiology of fetal heart rate control is essential. It aids understanding of the changes seen in fetal monitoring and contextualises the changes taking place in the fetal circulatory system. The section on intermittent auscultation is particularly welcome, as some midwives feel they have lost their skills secondary to the reliance on electronic fetal monitoring that has predominated intrapartum care until recently, and many doctors have never learned the skill. This text gives a clear, evidence-based approach to all aspects of intrapartum fetal monitoring which is easy to read and understand. Part 4 then allows readers to put what they have learned into practice with the wide range of cases and scenarios. No matter what level of expertise exists, whether learning the skill of intrapartum fetal monitoring for the first time or refreshing existing knowledge, this text will benefit all practitioners, and in turn, the women and children we care for.










Preface




Susan M. Gauge, Birmingham, 2011




Fetal heart rate monitoring during labour has become an accepted means of assessing the well-being of a baby. However, in order for the resulting data to be of value it is vital that midwives, obstetricians and students have a knowledge of the methods of fetal heart rate monitoring available, the physiology of fetal heart rate abnormalities, the recommended terminology that should be used when interpreting data (National Collaborating Centre for Women’s and Children’s Health 2007) and the appropriate management of such abnormalities.


It is important that women have a choice in the method of fetal heart rate monitoring during labour. Professionals must be able to give an explanation, based on available evidence, as to the risks and benefits of both intermittent auscultation and continuous electronic fetal heart rate monitoring, and these discussions are included in this text.


Developments in fetal heart rate monitoring are ongoing, particularly regarding the use of decision support software packages (Barber et al. 2010; Jameen et al. 2010). Whilst we aim to provide women with as normal experience as possible, electronic fetal heart rate monitoring is recommended for high-risk women in labour and the technology is becoming more complicated and, in some instances, more invasive. Professionals involved in the care of women in labour should be aware of these developments and the effects they may have on intrapartum care.


The information within this book will hopefully inform practitioners and motivate them to seek out results of ongoing and future research for the benefit of women within their care.


A number of texts are already in existence which describe in detail fetal physiology and monitoring techniques. It is not intended to cover the same ground in this book, but to complement them by providing a basic grounding in the physiology of fetal heart rate monitoring, the main focus being the initiation of discussions relating to the interpretation of cardiotocographs (CTGs). It is hoped that this will be achieved by providing a series of examples of CTGs produced during labour.


This book is aimed at all midwives, midwifery students, obstetricians and medical students and anyone with an interest in fetal heart rate monitoring. It is hoped that it will go some way towards increasing knowledge, confidence and competence and thereby maintaining safety for the women and babies we care for.


For those not familiar with the origin of the book, the idea of a case-study approach to aid the interpretation of CTGs arose in 1986 as a result of the Teaching and Assessing in Clinical Practice course for midwives. A teaching package was produced containing a number of case histories, including a section on the CTG, followed by an analysis and description of the management instituted at the time. The package was used extensively in a number of delivery suites by midwives and doctors, initiating lively discussion. We know, from the comments of many doctors and midwives in the UK, that CTG Made Easy is used widely, arouses debate and aids learning. The book has an international readership and has been translated into German, Chinese and French.


In this, the fourth edition, we continue to follow the previous format, but with a number of revisions and additions. Part 1 includes wider discussions and reference to published evidence regarding available methods of fetal monitoring, with more information relating to intermittent auscultation. Assessing risk in labour is discussed as well as more recent developments in fetal monitoring practice.


Part 2 has been expanded to include more information regarding the physiological control of fetal heart rate and CTG abnormalities. Reference is made to national recommendations for the categorisation of CTGs (National Collaborating Centre for Women’s and Children’s Health 2007) and a proforma to aid consistency in interpretation (Draycott et al. 2008).


Part 3, Litigation and the CTG, with its use of legal case studies to illustrate important lessons, has been updated and gives an insight into the role of the CTG when allegations of clinical negligence are investigated.


The case studies section, Part 4, has been reviewed. The CTGs have been interpreted in line with recommendations from the National Institute for Health and Clinical Excellence (National Collaborating Centre for Women’s and Children’s Health 2007) and new CTGs have been added. Questions concerning the CTG are raised for consideration by the reader or group, with the opportunity to make notes. In addition, 20 new cases are available online to complement the book.


Part 5 introduces a number of ways to develop good-practice initiatives that can be adapted to suit the needs of any trust.


Your comments on any aspect of the book are welcome, particularly if you have any useful guides to good practice that could be included in future editions. I hope you find the changes helpful and that they will inform your judgements and decision-making in practice.


The value of this book will be in the richness of discussions arising from the case studies presented. Highlighting good practice may lead to further developments and review of existing guidelines. The benefits of this will only add to what every mother and baby deserves – practice that is safe, of the highest standard and results in an emotionally satisfying experience.
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Part 1 Assessing fetal well-being in labour





Introduction


Continuous monitoring of the fetal heart rate during labour became a widespread practice during the 1970s and has remained an accepted technique for assessing fetal well-being. The rapidity of the technological advance and acceptance into practice without prior evidence of the benefits and risks to women is well recognised (Arulkumaran and Chua 1996; Blincoe 2005; Walsh 2008). It becomes increasingly difficult to reduce the use of technology once it has become an accepted practice and McAra-Couper et al. (2010) argue that the acceptance of technology leads to deskilling of practitioners and ultimately an increase in interventions.


The purpose of fetal heart rate monitoring in labour is to record the fetal heart rate and uterine contractions, identifying changes to the fetal heart rate that may be indicative of a developing fetal compromise. This information provides practitioners with the opportunity to initiate further investigations or expedite the birth of the baby as appropriate, in an attempt to reduce the rates of long-term neurological damage in babies and children.


One of the earliest and largest randomised controlled trials comparing continuous electronic fetal heart rate monitoring (CEFM) with intermittent auscultation (IA) to monitor the fetal heart rate in labour was reported by MacDonald et al. in 1985. They concluded that IA was as reliable as CEFM in detecting fetal hypoxia in low-risk women. Subsequent studies report a higher incidence of operative vaginal deliveries and caesarean section when CEFM is used and a higher incidence of neonatal seizures without long-term neurological sequalae when IA is the method of monitoring used (Thacker et al. 1995; Supplee and Vezeau 1996; Mongelli et al. 1997; National Institute for Health and Clinical Excellence (NICE) 2004; Alfirevic et al. 2006).


The National Sentinel Caesarean Section Audit Report (Royal College of Obstetricians and Gynaecologists 2001a) identified that the most frequently cited primary reason for performing a caesarean section was presumed fetal compromise. There is evidence to suggest that maternal morbidity and mortality can be adversely affected by caesarean section (NICE 2004) and, while maternal mortality rates continue to fall, there is a link between death rates and caesarean section (Hall 2001; Confidential Enquiry into Maternal and Child Health 2007). Any unnecessary procedure that may increase the risk of caesarean section, such as CEFM in a low-risk woman, would therefore best be avoided.


A more recent review of 12 randomised controlled trials found no evidence that perinatal mortality was reduced in either low- or high-risk women when CEFM was used in labour (Alfirevic et al. 2006), although both the National Collaborating Centre for Women’s and Children’s Health (NCCWCH) 2007; and the NHS Litigation Authority (NHS Litigation Authority 2009) advocate the use of CEFM when risk factors are identified in labour. Debates continue about the risk categories assigned to women (Devane et al. 2010) and the reliability of CEFM for all women in labour (Walsh et al. 2008).


In practice today, guidelines recommend that CEFM, whether by means of an abdominal transducer or fetal scalp electrode, should be restricted to women who are in a high-risk category for labour whilst IA should be the preferred method of monitoring the fetal heart rate for low-risk women in labour (NCCWCH 2007). Munro et al. (2002) found evidence that CEFM rates had reduced following publication of the National Sentinel Caesarean Section Audit report (Royal College of Obstetricians and Gynaecologists 2001a). More recently, Churchill and Francome (2009) report a continuing decrease in routine CEFM, which is now less common than was identified by NICE in 2004.


Women should be given choices regarding their care (Department of Health 2007) and have access to literature relating to fetal monitoring in labour (NCCWCH 2007) in order for them to make informed decisions (Werkmeister 2007). It is acknowledged that advocating choice may present challenges for professionals (Royal College of Obstetricians and Gynaecologists 2007) when balancing safety with the woman’s chosen preferences; therefore all professionals involved in caring for women in labour must be aware of the most recent recommendations and evidence relating to fetal monitoring in order to inform women fully of the risks and benefits before obtaining informed consent. The Health Care Commission (2007) reported that almost one-third of women do not always feel involved in decisions about their care in labour, so there are still improvements to be made. Midwives in particular should ensure that their knowledge is current, not only because they are the main care providers and advocates for the vast majority of women, but also because they have a professional responsibility to do so (Nursing and Midwifery Council 2004, 2008).


Progress is being made towards less intervention for low-risk women in labour and the promotion of normality (Allan and Talbot 2008), including the methods used for fetal heart rate monitoring. Midwives are being encouraged by national guidelines (NCCWCH 2007) to use their traditional skills to be with women during labour and birth. However, there remains a duty of care for the women who fall into high-risk categories. For these women available evidence still recommends that fetal well-being in labour should be assessed by CEFM (NICE 2004). The optimum outcome for mother and baby relies heavily upon the interpretation of the resulting data in the form of the cardiotocograph (CTG).


While the primary aim of this book remains to encourage standardised interpretation of the CTG, it is important to include assessment of the fetal heart rate in labour by means of IA.








Intermittent auscultation


For low-risk women, IA for the assessment of fetal well-being in labour should be offered and recommended by the professional involved in her care (NICE 2004). This may be by means of the Pinard stethoscope or a hand-held Doppler (NICE 2004). The latter may have the benefit of being more comfortable for the woman in allowing her to remain mobile or in water for labour and birth, while still allowing the midwife access to estimate the fetal heart rate reliably (Garcia et al. 1985; Mahomed et al. 1994; Mainstone 2004). Harrison (2004) discusses the instruments used for auscultation, concluding that the hand-held Doppler has advantages over the Pinard stethoscope; however later correspondence gives a differing point of view (Soltani and Shallow 2004). Blake (2008) maintains that the hand-held Doppler is the most versatile instrument for IA. There is little recent literature available comparing the efficacy and acceptability of the Pinard stethoscope with hand-held Dopplers; therefore it is prudent for midwives to retain skills to use both to provide women with choice during labour and birth and when one of the instruments may be unavailable.


Concerns have been expressed about the ability to detect variability by auscultation (Harrison 2004), although some midwives feel confident in their abilities to detect variations from normal, both baseline and periodic changes, when using a Pinard stethoscope (Association of Radical Midwives 2000).





Assessment of risk


Prior to commencement it is important that suitability for low-risk care in labour is identified following an accurate assessment of risk factors. Risk should be assessed at the onset of labour. Some women who were high-risk in the antenatal period, i.e. previous preterm birth, may be reassessed as low-risk in labour at term and be suitable for IA.


At the initial assessment of a woman in labour it is necessary to review the records made during the antenatal period, in both hand-held records and hospital case notes, in addition to documenting observations made during contact with the midwife. Note should be taken of:



• medical, surgical and obstetric history



• complications arising during the pregnancy



• estimated fetal growth using customised growth chart



• specific instructions from lead care professional regarding care in labour



• gestational age



• blood pressure, temperature and pulse rate



• pattern of fetal movements



• auscultated fetal heart rate



• colour of any liquor present



• uterine activity



• woman’s choice regarding method of fetal heart rate monitoring.


Providing there are no pre-existing or pregnancy-related conditions or complications on initial assessment that may affect the progress of labour or oxygen supply to the fetus, and the woman agrees, IA should be the method of fetal heart rate monitoring offered and used.








Continual assessment


Risk factors can arise at any point during labour and vigilance is required in order to identify these and consider changing to CEFM. Midwives and obstetricians must remain alert to this throughout the labour. NCCWCH (2007) recommends commencing CEFM in the following instances:



• at the woman’s request



• in the presence of meconium-stained liquor



• where there are concerns regarding the auscultated fetal heart rate, i.e. rate below 110 bpm, above 160 bpm, decelerations or rate persistently the same, which may be indicative of a reduction in variability



• when there is maternal pyrexia



• with fresh vaginal bleeding during labour



• with the use of oxytocin infusion for induction or augmentation of labour.


There may be occasions when deviations from the normal fetal heart rate are heard during auscultation. CEFM may be initiated in light of these findings but the subsequent CTG may well be classified as normal. This can provide reassurance for the midwife and woman and IA can be resumed. Care must be taken that intermittent CTG recordings in labour are not used routinely as a means of reassurance for midwives not confident in their practice (Altaf et al. 2006; Hindley et al. 2007), but for identified clinical need. If recurrent intermittent recordings are being made, risk assessment should be reviewed and CEFM considered.








Method of IA


The fetal heart rate should be auscultated at first contact in labour and at each subsequent contact during early labour (NCCWCH 2007). The maternal pulse rate should be assessed and recorded prior to auscultation. If there is any doubt about the rate of the fetal heart, the maternal pulse and fetal heart should be assessed simultaneously.


There is little evidence available to inform us of the optimum intervals and duration of IA during labour (Royal College of Obstetricians and Gynaecologists 2001b) but current recommendations state that, once labour is established, the fetal heart rate should be auscultated following a contraction for at least one full minute at the following intervals:



• at least every 15 minutes in the first stage



• at least every 5 minutes in the second stage (NCCWCH 2007).


The NHS Litigation Authority (2009) requires maternity services to demonstrate that practitioners comply with guidelines relating to the equipment that should be used for IA, when to auscultate the fetal heart, for how long, where this should be documented and when to palpate the maternal pulse rate.








Documentation


The rate of the fetal heart counted for 1 minute should be documented after each auscultation. When the maternal pulse rate has been counted at the same time this should also be recorded. Accurate documentation of the fetal heart rate is essential, preferably in chart form (see Good practice guide) as it is easier to identify progressive changes to the baseline rate: although this may still fall within the normal range, it may have altered significantly during the course of labour and require further action.


While there are still some issues relating to IA that would benefit from further research, such as frequency of auscultation and instrument of choice, it is recommended as a safe method of assessing fetal well-being in labour for low-risk women (NCCWCH 2007). There is evidence to suggest that practice is moving away from CEFM for all women (Munro et al. 2002; Churchill and Francome 2009) and, while it is excellent news that we are no longer totally reliant upon machines, it has to be remembered that the technology still has its place in clinical care. The important factor is having sufficient knowledge and experience to use it when required and confidence in IA where indicated.











Continuous electronic fetal heart rate monitoring


CEFM involves the continual recording of the fetal heart rate and uterine activity by means of either external transducers placed on the abdomen or an internal scalp electrode attached to the fetal head with an abdominal transducer to record uterine activity. These are attached to a fetal heart rate monitor which prints out the CTG for interpretation.


Altaf et al. (2006) report on the risks and benefits that midwives attribute to CEFM which are reflected in prior and subsequent literature (Hindley et al. 2007). Some of the benefits attributed to CEFM are that a paper record is produced which allows a retrospective review of the fetal heart rate during labour and assists with the identification of developing abnormalities. This can also be used in clinical audit and for training purposes. If there has been an adverse outcome, the paper CTG is also relied upon when discussing the care with parents and for medicolegal purposes. For this reason CTGs must be kept for a minimum of 25 years (NCCWCH 2007). Ideally, the original CTG should remain in the case notes; if it is necessary to remove it for any reason, such as training or audit purposes, tracers in the case notes must indicate where the CTG can be found (NCCWCH 2007).


There are disadvantages to CEFM: the midwife’s attention can be directed to the monitor instead of the woman, normal birth rates are significantly lower when CEFM is used (Alfirevic et al. 2006) and the rate of other interventions such as epidural analgesia and augmentation of labour with oxytocic drugs is increased (Munro et al. 2002; Alfirevic et al. 2006). Mobility of the woman is restricted although developments in telemetry (Boos et al. 1995; Phillips Health Care 2008; GE Healthcare 2010) which give a good-quality CTG and allow women to move around more freely, including using birth pools, can minimise this. In addition the interpretation of the CTG is subjective and has a high false-positive rate (Walsh 2008). Nelson et al. (1996) reported false-positive rates of 99.8% when predicting cerebral palsy from decelerative patterns on a CTG.


Reports from a confidential enquiry concentrating on intrapartum deaths highlighted suboptimal intrapartum care in 75.6% of cases, the most common criticism being the failure to recognise abnormalities occurring on the CTG (Confidential Enquiry into Stillbirths and Deaths in Infancy 1997). Another previous study concerned with obstetric litigation also highlighted failure to respond to CTG abnormalities as a problem (Ennis and Vincent 1990). This continues to be a clinical concern, as Nicholson and Saunders (2010) report over a third of negligence claims still feature misinterpretation of the CTG. The clinical value of CEFM is reliant upon the interpretation of the resultant data, the CTG. There are consistent reports from studies that demonstrate a poor rate of inter- and intraobserver agreement on the interpretation of CTGs (Ayres-de-Campos et al. 1999; Blix et al. 2003; Devane and Lalor 2005).


The technique is not without difficulties. It is reliant upon Doppler ultrasound via an abdominal transducer to detect the fetal heart, which itself has limitations. The Medicines and Healthcare products Regulatory Agency (2010) recommends that practitioners do not rely solely upon the CTG recording for the assessment of fetal well-being and are aware of limitations and possible artefacts. Certain factors will influence the strength of the signals detected:



• fetal activity



• maternal obesity



• maternal position



• maternal abdominal movements when coughing/vomiting/pushing in second stage.


The signals may not be strong enough to produce a good-quality CTG, leading to difficulty with accurate interpretation of the data. There have been reports of stillbirths occurring, despite a normal CTG (Medical Devices Agency 2002; Neilson et al. 2008; Medicines and Healthcare products Regulatory Agency 2010), attributed to the Doppler detecting a signal from maternal blood vessels in the absence of a fetal heart. It is recommended that the presence of the fetal heart is established by auscultation with either a Pinard stethoscope or hand-held Doppler prior to commencing a CTG (Medical Devices Agency 2002; NCCWCH 2007; Phillips Health Care 2009). If there is any doubt as to the rate of the fetal heart recording on the CTG during the labour, it is advisable to auscultate and write the counted rate on the CTG.


Despite improved technology there are still incidents reported when fetal monitors either halve or double the actual fetal heart rate (Phillips Health Care 2009), which can lead to inappropriate management, delayed or unnecessary interventions. Bhogal and Reinhard (2010) discuss the benefits of recording the maternal and fetal heart rates simultaneously with an abdominal maternal and fetal electrocardiogram (ECG) monitor to avoid possible confusion.


It is vital that the printed CTG is of good quality to ensure accurate interpretation of the data is possible. If this cannot be maintained externally, as a last resort a fetal scalp electrode can be applied to the baby’s head. Women should be made aware at the commencement of CEFM that this is a possibility, particularly when difficulties are anticipated, such as obesity (Veerareddy et al. 2009). This can give a more accurate recording of the fetal heart rate but again is not without problems. There is potential for the maternal heart rate to be picked up in the absence of a fetal heart, the resulting printout being mistaken for fetal heart rate recording (Mainstone 2004). In order to apply the electrode the membranes must be ruptured and there will be a small wound on the baby’s head: this increases the risk of infection and is contraindicated if there are known blood-clotting disorders or blood-borne infections such as human immunodeficiency virus (HIV) or hepatitis B.





Indications for CEFM


The clinical value of CEFM has been evaluated (Thacker et al. 2001; Alfirevic et al. 2006) and debated (Walsh 2008). Despite the lack of strong evidence to support the benefits of CEFM for all babies it is still the recommended method of monitoring the fetal heart rate for high-risk labours and births (NCCWCH 2007). A risk assessment should be completed at the onset of labour to identify high-risk women. Women’s preferences for the method of fetal heart rate monitoring must also be sought. Some women may choose to have CEFM based on previous experiences and their wishes should be abided by.


Essentially a woman with any condition present that may adversely affect the oxygen transfer from mother to fetus will be high-risk. It is important to remember that, even though the antenatal period may have been without complications, there will be added stress to the fetus in labour from uterine contractions, which will further decrease oxygen transfer. Draycott et al. (2008) categorise risk factors into maternal, fetal and intrapartum problems.





Maternal problems






• medical conditions such as diabetes mellitus, renal and cardiac disease



• pregnancy-induced hypertension



• previous scar on uterus



• postterm pregnancy, over 42 weeks



• antepartum haemorrhage



• induced labour








Fetal problems






• intrauterine growth restriction



• oligohydramnios



• multiple pregnancy



• prematurity



• presence of meconium-stained liquor








Intrapartum problems






• auscultated fetal heart rate abnormality



• maternal pyrexia



• oxytocin augmentation



• fresh bleeding per vaginam



• epidural analgesia: a CTG should be performed for 30 minutes after initial commencement and after each bolus dose of 10 mL or more.


Note that this is not an exhaustive list.











Education and training


The CTG only becomes a valuable method of monitoring and assessing fetal well-being in labour if the professionals involved are confident in the use of the equipment, their skills in interpretation of the CTG and their knowledge of the correct management of fetal heart rate abnormalities. The high rates of inter- and intraobserver error in the interpretation of CTGs have been referred to earlier (Devane and Lalor 2005; Nicholson and Saunders 2010) and recent guidelines and training packages for fetal heart rate monitoring include standardised guides to fetal heart rate abnormalities and their recommended management (Beckley et al. 2000; Royal College of Obstetricians and Gynaecologists 2001b; NCCWCH 2007; Draycott et al. 2008).


Developing and maintaining expertise in the interpretation of CTGs requires regular training and updating (Royal College of Obstetricians and Gynaecologists 2001b; Nursing and Midwifery Council 2004, 2008; NCCWCH 2007; NHS Litigation Authority 2009). A study by Altaf et al. (2006) reported that midwives were satisfied with the available training yet they found that in practice there was a high rate of deviation from the evidence-based guidelines for both IA and CEFM and both doctors and midwives did not routinely document their opinions and care plans related to interpretation of CTGs. This is of concern, particularly for midwives who have a professional duty to maintain and develop their competence (Nursing and Midwifery Council 2004, 2008). In addition there are implications for the future as learners (student midwives, medical students and newly qualified midwives) tend to adopt the practices of their mentors, thus compounding potentially harmful practices (Armstrong 2010).


The development of clinical practice guidelines for fetal heart rate monitoring should have a multidisciplinary approach. They should be disseminated to all appropriate staff and be available within the clinical areas. Most often this will be by means of hospital intranet sites to which all staff should have easy access. Eccles et al. (2005) discuss the variable levels of success in incorporating guideline recommendations into clinical practice while Hollins Martin (2008) describes an approach to changing behaviour and implementing practice developments. Supervisors of midwives are ideally placed to ensure that midwives are knowledgeable about current practice guidelines.


Excellent communication must be maintained in order that all practitioners are made aware of current guidelines and regular multidisciplinary case note reviews or clinical discussions which include the CTG, interpretation and actions taken to provide useful learning opportunities. Audits of compliance with fetal monitoring guidelines should be regularly performed by midwives and doctors and the findings and recommendations fed back to all professionals by multidisciplinary presentations, notice board displays in the clinical area and via e-mail for staff who find difficulties in accessing training during the day.


Multiprofessional education and training reportedly has a positive impact on team working and therefore care of women (Ireland et al. 2008) and should be encouraged for training in interpretation of CTGs. It encourages understanding of roles and responsibilities and facilitates clear communication between professionals. Midwives and medical staff must have confidence in each other’s clinical abilities in order to provide appropriate care for women in labour. Fraser and Blanas (2007) explore the impact of less experienced midwives calling doctors in to review CTGs on numerous occasions when there is no deterioration in the fetal heart rate and the increased anxiety this generates for the woman and the subsequent increase in interventions.


Training and updating in fetal heart rate monitoring should not be restricted to the interpretation of the CTG. Sessions should include information on the following:



• assessing risk at onset of labour



• guidelines for IA



• guidelines for CEFM



• equipment required for IA and CEFM and how to use it



• maintenance of equipment, including what to do if it is not working



• record keeping, documentation and storage of records



• findings from trust audits relating to fetal heart rate monitoring



• statistics relating to number of women monitored using IA and CEFM, normal birth, instrumental birth and caesarean section rates within the trust



• the normal fetal heart rate



• fetal heart rate abnormalities, aetiology and actions to be taken



• interpretation of CTGs using actual cases ensuring confidentiality is maintained



• fetal blood sampling, indications and interpretation of results.


Ideally this training would be incorporated into emergency skills drills training and attended on an annual basis (Draycott et al. 2008). All individual practitioners are responsible for ensuring that they maintain current knowledge and are able to use it in their clinical practice in order to provide safe care to women and babies.











Adjuncts to cefm for fetal surveillance


In addition to the CTG, further information is required in order to obtain objective information about the fetal condition in labour (Van Laar et al. 2008). Technological advances have been made, although some are poorly evaluated and few randomised controlled trials have been conducted. It is therefore not appropriate that they should be widespread in clinical practice. It is essential that further interventions should be thoroughly evaluated before being recommended routinely. The procedures are invasive and therefore have the potential to lead to other interventions and may not be acceptable to women in labour. All of the developments discussed are used in addition to CEFM and rely upon the accurate interpretation of the CTG.





Fetal blood sampling


This involves taking a sample of blood from the scalp of the fetus and measuring, primarily the pH and base deficit, estimating the acid-base balance and has been practised for many years (Saling and Schneider 1967). It is contraindicated in the presence of blood-borne infections such as HIV and hepatitis and clotting disorders (East et al. 2010) and also when the gestation is less than 34 weeks (NCCWCH 2007).


The procedure is invasive, uncomfortable and often painful for the woman and can be difficult to perform if the cervical os is less than 3 cm dilated. The sample must be free from contamination with amniotic fluid and air so that the acid-base balance can be estimated accurately. Staff must also be trained in the use of the equipment and guidelines for the management of fetal blood sampling must be current and disseminated to the professionals involved (NHS Litigation Authority 2009).


NICE (NCCWCH 2007) recommends the use of fetal blood sampling in the presence of a pathological CTG unless there is evidence of acute fetal compromise, such as a prolonged deceleration lasting 3 minutes or longer, when the baby should be delivered urgently.


Fetal blood sampling for lactate estimation has been investigated (East et al. 2010). The authors conclude that the technique is more likely to be successful than fetal blood sampling and results are more readily available. However, there is little evidence that neonatal outcomes are improved. Some aspects have not been evaluated in the trials reviewed, such as maternal satisfaction, infection rates and cost analysis, and further research is required before fetal blood sampling is recommended for practice.








Fetal electrocardiogram


Technology is available to monitor the fetal ECG during labour and studies have shown that the ST waveform is elevated in the presence of moderate to severe hypoxaemia (Greene 1987).There is some evidence to support the use of ST waveform analysis in conjunction with CEFM in labour (Neilson 2006; Amer-Walkin et al. 2007).


A review of the available literature by Neilson (2006) found that the incidence of operative deliveries, fetal blood sampling and severe metabolic acidosis at birth was reduced when ECG recordings were analysed in combination with interpretation of the CTG; however these data are from a very limited number of trials and should be treated with caution, as recommended by the author.


This technology does require the application of a scalp electrode to the fetal head, following rupture of the membranes, and is therefore invasive and may be unacceptable to some women in labour. The system may not detect pre-existing hypoxia (Pateman et al. 2008) and should not be used as an alternative to CEFM (Amer-Walkin et al. 2007). Neilson (2006) suggests initiating ST waveform analysis only if the CTG shows abnormal features. NICE recommends that a further randomised controlled trial should be undertaken (NCCWCH 2007).








Maternal and fetal electrocardiogram


Bhogal and Reinhard (2010) describe a new technology which allows the recording of the fetal and maternal ECG simultaneously via electrodes attached to the maternal abdomen. The CTG displays the fetal and maternal heart rate patterns in addition to the uterine activity and the authors discuss the possibility of eliminating confusion between maternal and fetal heart rate recording on the CTG during labour when there are signal deficiencies. Sherer et al. (2005) describe maternal heart rate changes with uterine contractions similar to fetal heart rate deceleration patterns.


This technique has not been evaluated and the efficacy and effectiveness are not known, although the authors recommend that consideration should be given to continual monitoring of the maternal pulse rate when CEFM is used (Bhogal and Reinhard 2010).








Fetal stimulation tests


There is little gold-standard evidence, i.e. from randomised controlled trials, regarding the use of fetal stimulation tests. Skupski et al. (2002) reported from a systematic review that there is observational evidence that digital stimulation of the fetal scalp can elicit reassuring fetal heart rate accelerations and is a good predictive test of fetal acidaemia. It is important to note that the absence of accelerations is not predictive of fetal acidosis. Incision of the fetal scalp during fetal blood sampling can also elicit a response, although this is only moderately predictive. NICE (NCCWCH 2007) recommends that digital stimulation of the fetal head during vaginal examination is a reasonable additional tool to CEFM for assessing fetal well-being in labour.








Fetal pulse oximetry


There is no evidence to suggest that the use of fetal pulse oximetry reduces overall caesarean section rates (East et al. 2007), although in one study there was a reduction in caesarean section when the CTG was non-reassuring (East et al. 2006).


The technique involves placing a sensor, attached by clip or suction, to the top of the fetal head or alongside the face or back during a vaginal examination. Again, this is an invasive procedure, but only one study (East et al. 2006) sought women’s views and report limited discomfort with sensor placement and with the sensor in place during labour. Women did not report any additional movement restriction over and above that with CEFM in progress.


East et al. (2007) conclude that, on current evidence, a better method of evaluating fetal well-being in labour should be used and further research into fetal pulse oximetry is recommended. NICE (NCCWCH 2007) did not consider the technique in the publication of the Intrapartum Care guideline as it is not in current use in the UK.











Conclusion


Assessing fetal well-being in labour is complicated. The tools in use to aid detection of fetal compromise provide data which are at times difficult to interpret and subjective, with both inter- and intraobserver error, despite improved education. CEFM is associated with an increased rate of intervention during labour and operative delivery and should be restricted for use in high-risk cases (NCCWCH 2007), with IA recommended for low-risk women.
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