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Foreword

This is the second edition of the National Clinical Guideline for Intrapartum Fetal Heart Rate
Monitoring to be publishdaly the Health Service Executive. This Guideline was regiesved
edited from Jun018to April 201%y an expeultidisciplinarygroup.

Maternity care aims to minimise the inherent riskseghancyor both mother and bapy
intrapartum care aims tdmmise the inherent risks of laholinis objective is the same for all
hospitals and pfessionals providing sucdre. Intrapartum fetal monitoring has a central role in
avoiding some of the worst possible outcomes that follow on from those inhes;énthigling

perinatal death and brain injury. Fetal or neonatal death due to events in labour is rare.
Unfortunately, neonatal brain injuriess rare

Neonatal brain injury is a devastating outcome with possélgrsible and lifelong
consequencdsr the baby and his or her family. Moreover, it carries a substantial societal cost
because of the litigation processes that inevitably follows many of these oGOtnmees.

about these risks hmsbe offset by the knowledge that labour usually el aogtcome and

that unnecessary intervention is in itself undesirable.

We hope that adherence to this Guideline will help to minimise adverse outcomes for women,
and be of assistance to staff should they occur.

Therefore,prevention anéradication of tlee outcomes one of the common objects of all
who are charged with caring@men and babiesiringlabour.

This guideline will consider both intermittent auscultation (IA) and electronic fetal heart rate
monitoring (EFHRM) with cardiotocography TG). It is recognised from the outset that CTG

has been introduced incrementally into maternity care practices and that it has well documented
limitations, including poor correlation with outcome, and interpretative subjectivity.

Vi



KeyRecommendations

Quality of Care

In assessing the
wellbeing of both mother
and baby in labour

the fetal heart is one o
many parameters tha
should be taken intc
consideration.

Oneto-One
midwifery
care is the

gold standard

FIGO Classificatior
should be used ir
documentation

If a concern arise!
following intermitent
auscultation, continuous

CTG should be startec

Labour ward stéf
must have recent
documented training

Fetal scalp blooc
sampling should be
avoided if there is
sufficientCTGbased
evidence to suppon
expediting delivery

This practice Guideline is limited to one facet
intrapartum careand is to be used alongsic

other clinical guidelines pertinent to labour cart

Oneto-One support ofa midwife for labouring
women is important and should be enhanced
the addition of peer support and opinion, knov

as¥econd eyes and eds

Fetal Heart Rate tracings must be classified
documented hourly (and more frequently
Ot AyAOlLtte AYyRAOIGSRL
Normal, Suspicious or Pathological, according
the Classification system (FIGO) described in
Guideline.

If continuous CTG has been commenced dut
concerns arising from intermittent auscultatic
(IA), but the trace is normal after 20muates, it is
appropriate  to return to intermittent
auscultation (1A) unless the woman asks
remain on continuous CTG.

No professional involved in labour ward ece
should practice unless they have undergc
recent documented training, every two yea
that demonstrates a thorough understanding

these Guidelines.

In the setting of clear evidence of acute fe
compromise (for example, a fetal bradycardia
a complex fetal tachycardia), fetal scalp blc
sampling should be avoided. In this instan
time should notbe wasted on fetal scalp bloc

sampling as an alternative to expediting birth.

viii

Grade & Referenc
Good Practice Note

Good Practice Note

ConsensuBased

Recommendation

EvidenceBased
Recommendation
By

ConsensuBased

Recommendation

ConsensuBased

Recommendation



Intrapartum death, All intrapartum events that result in intrapartu ConsensuBased
neonatal death, eonatal

encephalopathy

and hypoxicsichaemic hypoxic ~ ischaemic  encephalopathy a
encephalopathyshould
be systematically
reported and reportedand investigated so that learning daeé
investigated

death, neonatal death, neonatal encephalopatl Recommendation
therapeutic hypothermia must be systematica

sharedlocally anchationally.



Choicgor Women

It is essential to
provide women with
information on fetal
heart rate monitoring

All women

should be offered
intrapartum

fetal heart rate
monitoring

(see exceptions or
page 9)

A recommendation

During the course of antenatal care, women should
informed on fetal heart rate monitoring in labour ai
presented an information leaflet (appendig.1), and
given the opportunity to discuss the advantages
disadvantages of both IA and CTG

All women should be offered intrapartum fetal he:
rate monitoring. The type and level of monitoril
chosen by the woman and her care providers

depend on the antenatal and intrapartu

circumstances, perceived risks and patient preferen

Grade & Referenc

ConsensuBased

Recommendation

Good Pradte Note

and an offer are influenced by the strength of evidence on the topi

evidence is strong, a recommendation should be followed. Where evidence is less strong

consensus, it is appropriate to offehaiceof care.



RiskEvaluation

A risk assessmer
must be carried out a
admission and
periodically thereafter

An admission CTG
recommended for all
women with known

risk factors

Continuous CT(
monitoring should be

recommended tall
women deemed to be a
higher risk

Continuous CT(
monitoring should start
when labour is
diagnosedn women
planning a VBA(

Addresainderlying
cause of a concernin
trace before
complications occul

The primancaregiver
must escalate concern
appropriately

Risk status reflects antepartum risk and intrapart
risk. Risk assessment must be systematic
admission andn-going clinicalssessment shouli
be documentechourly in the first stage of labou
and every 15 minutes in the second stage of lab
(see assessment example on page 25).

A list of maternal, fetal and intrapartumisks are
outlined on page 11. It is recommended that i
admission CTG is carriedt under such situations.
As there areno differences in intervention rate
among women regardless afisk status, it is
appropriate to offerall womenan admission CT&
IA

Continuous intrapartum CTG monitorisgould be
recommended to all women with risk facto
associated with perinatal asphyxia (page 11) or
situations where a pregnancy is otherwise percei
to be at heightened risk.

For women attempting a Vaginal Birth Aft
Caesarean (VBAC), continuous CTG monitc

should start when labour is diagnosed.

When a suspicious or worsening CTG patteri
identified, the underlying cause must be addres:

before a pathological tracing develops.

The midwife, who is the primary caregiver in labc
must escalate any concerns to the shift leader. °
shift leader must escalate their concerns to t

appraoriate level of obstetric care.

Xi

Grade & Referenc

Good Practice Note

(ConsensuBased)

ConsensuBased
Recommendation
EvidenceBased
Recommendation
A

EvidenceBased

Recommendation
B,

Good Practice Note

Good Practice Note

EvidenceBased
Recommendation
Ais

Good Practice dle



Safety for All

CTG Machine usage
certified and required
for all maternity staff

Staff are advised tc
report concerns on
machinery

A centralised
procurement of FHRN
machines

is in place

FHRM machine:
and software are
standardised

FBS should not be use
in situations where there
is astrong indication for
emergency Caesarea

section

Expedite delivery o
breech fetuses by
Caesarean there is
evidence of fetal
compromise.

It is intended that all maternity care staff will ha

both interpretative and machine usage certificatic

Staff must report concerns relating to C
equipment to the labour ward manager who
required to report this issue to the HdalProducts

Regulatory Authority.

The purchase of new equipment will be asseddsy
a Clinical Advisory Group (governed by HSE NW
and centralised through HSE Medical Devices Of

Advisory Group members are multidisciplinary.

FHRM equipment must be standardised (insofal
is commercialljeasible) with standardised softwal
on FHRM machines tughout all 19
Hospitals/Units. This ensures staff moving betw:

locationsaretrained appropriately.

There is no evidence that fetal blood sampling (F
as an adjunct to CTG monitoring, reduces
incidence of emergency Caesarean delivery,
in neonatal seizur

influences the reduction

associated wh continuous CTG monitorin

(Alfirevicet al.2017; Bloonet al.2017).

If a fetus presents in breech during labour and is
exhibiting signs of fetal compromise that are not
readily resolved, Caesarean delivery is appropria

rather than fetal blood sampling.

Xii

Grade & Referenc

Good Practice Note

(ConsensuBased)

Good Practice Note

(ConsensuBased)

Good Practice Note

(ConsensuBased)

Good Practice Note
(ConsensuBased)

EvidenceBased
Recommendation
A1 A

Good Practice Note

(ConsensuBased)



Excessive uterine Uterine contractility is considered to be excess
activityisthemost ¢ wdzi SNA y S G OKeaealzt

commoncause of fetal
hypoxaemitacidaemia
This can be identified b
documenting
tachysystole inlte CTG
traceand palpation of

the uterine fundus.

contractions exceeds 5 in 10 minutes Exces

activity can usually be reversed by:

1)
2)

3)

Reducing or discontinuing oxytocin infusion
Removing administered prostaglandins (if
possible)

Administering a tocolytic agent at the
following doses

a) Salbutamot 100 micrograms
intravenously

b) Terbutalineg 250 micrograms
intravenously or subcutaneously

c) Nitroglycerine (NTG) spray00
micrograms sublingually

Xiii

EvidenceBased
Recommendation
A2Ca0



Governance

An individual namec

midwife should be

identifiable for a
62YFyQa f

Local escalation policie
mustbe followed

Auditing compliance tc
this document and
training is required

annually

At each stage of labour (from admission to 1
labour ward to discharge) an individual nam
midwife should be identifiable as the lead midw
responsible for intrapartum monitoring and cat
The line of escalation taosultant level should bt
clear atall times. This information should b

available and offered to the woman in labour.

A shift leader or senior midwife should escal

concerns as per thielocal escalatiopolicy.

All Hospital Groups are required taudit
compliance of this Guideline annually. In addit
the outcome(s) of the audit must be put in
action and any emerging trends must

considered nationally and localNon-compliance
should be managed via the risk register in line v

Risk Manageant Policy.

Xiv

Grade & Referenc

Good Practice Note

(Consensubased)

Good Practice Note

(Consensubased)

Good Practice Note
(ConsensuBased)



Methods of Fetal Heart Rate Monitoring Grade & Referenc

In somecircumstances, ! A0NF GS3e 2F Wy 2 F Good Practice Note
fetal monitoring is
inappropriate,

such as a letha information that a pregnancy is complicated by

fetal abnormality

recommended if on the basis of prenat (Consensusased)

lethal fetal abnormalityjntrapartum FHRM ma
result in inappropriate iatrogenic intervention, ai
in such circumstances, \@oman should not be
subjected to aremergancy Caesarean section
fetal interest.

If a palliative approach i In the event of previability or perviability labour, Good Practice Note
being taken, FHRM ma (ConsensuBased)

not be used & decision to adopt a palliative approach may

reached following interdisciplinary consultatior
with parents, the perinatology team ar
neonatology. Under such complex circumstanc
the decision to avoid FHRM in labour is
individualised decision, taking into account t
interests of all stakeholders, mosiotably the

wishes of the parents.

In using IA, wher First Stage: IA should occur every 15 minute: ConsensuBased

identifying the baseline . . Recommendation
fying the end of a contraction and for a minimum of ecommendatio
regular assessment EvidenceBased

should occur as follows seconds.

he fi d Recommendation
the firstand seconc go-nq Stage: IA should occur every 5 min B,
stages of labout
toward the end and after a contraction and for
minimum for 60 secondsShould a midwife
auscultate he fetal heart after every contractior
this is also appropriate.
An admission CTG c¢ Acknowledging that a dominant risk factor 1 Good Practice Note
lay a role . . .
_ payarnk inatal  asphyxia  is  fetal  growt ConsensuBased
in rlsk_stratlflcatl.on, o _ N Recommendation
reprefsfentlrg aseline restriction/placental insufficiency, and that tt EvidenceBased
testo _etarespon.seto majority of women in Ireland do not undergo a Recommendation
uterinecontractions.
formal ultrasounebased screen for placent: Bas

insufficiency inHe third trimester, the admissio
CTG may be considered to represent a base

test of fetal response to uterine contractions.

XV



An admission CTG offe
a record of baseline fets
wellbeing at the

onset of labour

Clinicians and womel
should be aware that nc
evidence exists tc
validate adjunctive test:
as alternatives to CT!
monitoring with
regards to reducing
operative deliveries,
neonatal seizures an
perinatal morbidity

It may be difficult to discriminate betwee
antepartum and intrapartum events for th
purposes of retrospective review of cases of p
perinatal outcome, in the absencéan admission

CTG.

There is no evidence that fetal blood sampl
(FBS) as an adjunct to CTG monitoring, reduce:
incidence of emergency Caesarean delivery,
influences the reduction in neonatal seizur
associated with continuous CTG monitorifigere
is no evidence that the intrapartum caesare
delivery rate is greater in units where FBS
unavailable. There is no evidence for a role
fetal pulse oximetry, nor fetal ECG-s&fment
analysis (STAN) in reducing perinatal morbidit
operativedeliveries (Alfireviet al. 2017; Bloonet

al. 2017).

XVi

Consensuased

Recommendation

EvidenceBased
Recommendation
A1y



Grading of recommendations

Recommendation Description
category
A Body of evidence can be trusted to guide practice
B Body of evidence can trasted to guide practice in most situati
Evidencebased c Body of evidence provides some support for recommenda
recommendation but care should be taken in its application
b The body of evidence is weak and the recommendation(s) n
applied with caution
Consensubased recommendations based on expert opinion
Consensubased ) i _ .
) the available evidence was inadequate or could not be applie
recommendation

Irish maternity care context

. Practical advice and information basedxpert opinion to aid i
Good Practice Note

the implementation of the Guideline

The Working Group identifigtie above gradiycriteria developed by théational Health and
Medical Research Council of Aust(ai®9), appropriate for use in this Guideline.

XVi



1 Introduction background and purpose

The Guideline was updated with the intention that it is applicable to both midwifery and
obstetricstaff, and is available to the public. The clinical objective Glittiedine is to provide
recommendations concerning the application and documentation of fetal monitoring during the
intrapartum periadThe overarching goal of th@uideline is todecease the incidence of
intrapartum death and birth asphyxia while eliminating unnecessary obstetric intervention.

Both intrapartum death and birth asphyxia (as determined by the nubaltéessiibjected to
therapeutic hypothermiare parameters/metricsirrently collated by theational Perinatal
Epidemiology Centre (NPE@nd therby provig ameasurablelinical objective.

The avoidance of adverse outcomes from intrapamunyremains the objective of intrapartum
monitoring This practic&uideineis limited to ondacet of intrapartum care and is to be used
alongside other clinical guidelipedinent to labour cafe.g., National Clinical Guideline on
the diagnosis and management ofeplampsia and eclampsia, National Clinical Guideline on
oxytocin to accelerate or induce labour,. adhjist fetal heart rate monitorilgHRM) is
important in determining fetakalth clinicians must be aware that other factors should be
consideredor safe deliverge.g. progress in labour, fgtaeésentdon, bleeding, meconium,
pyrexia and other maternal vital sigdsliance on one parameter alone, i.e., fetal heart rate, will
not predict adverse outcomes in all cases.

The quality of the evidence that underpins much of the practice in fetal hesmitateng is
moderate at best. TH&uideline is developed using best available evidence. Where insufficient
highlevel evidencevas available, recommendations have been developed based on expert

opinion anctonsensus, where possible.

It is universallycaepted that monitoring the fetal heart either by Intermittent Auscutajion
or cardiotocography (CTG9 an essential part of labour. Exceptions tosthiglardnay be
considered opage9. The goal of fetal monitoring is to detect potential fetiatation and to
allow for timely and effective intervention to prevent adverse outcbimgeGuideline aims to

direct practitioners as to the appropriate form of monitoring.

Antepartumfactors are known to increase fetal susceptibility to hypoxic injury during labour
(Mcintyre, 2013). Two prominent examples are fetal growth restriction; the most dominant
antenatapredictor of neonatal encephalopathy (NE) in the developed world (#ur2@0),

and fetal macrosomia sufficient to cause shoulder dystocia. Any strategy at national or
institutional level aimed at reducing the incidence of peraatplised hypoxic ischaemic
encephalopathy requires attention to the importance of eristairigealth before the onset of
labour. Institutional or national policies aimed at screening for such risk factors are beyond the



scope of thisGuideline, but should be considered in the wider strategy to reducelabath
neurologicabhjury.

In preparing thissuideline we are aware of the importance of trainibgtinlA andCTG
interpretationThis includeshe necedsi to be trained ohow individualCTG monitors work.
Reviews of adverse outcomes following labour have highlighted not omigoiti@nce of

correct interpretation of the CTG trace but also the ability to discriminate between fetal and
maternal heart ratand between individual heart rateshe setting of multiple pregnancy,
where confusion may ariparticularly in the secostage of labour.

This practicé&uideline is intended to define a role for FHRM in contemporarmnityatare
settings in Ireland, outlining availaipgBons for fetal monitoring and to issue recommendations
most appropriate to each clinical scenBgiostandardisinthe approach to fetal monitoring
nationally, it is hoped that the Guideline will contribute to improved outcomes.

The purpose of this documeistto guide clinical judgemanidnot replace it. In certain cases, a
health care professiomady, after careful consideration and senior consultation, decide not to
follow a guideline if it is deemed to be in the best interests of the woman a®lidiaby.
deviation from th&uideline, along with accompanying justificatioist be documented the

w 0 ma clificalrecord.This document sets out to offer consistent guidance in the form of
recommendations for intrapartum fetal monitoring and the interpretation thereof. A woman may
prefer to decline the recommendation that is presented ltothat.circumstance, her preferred

level of monitoring should be recorded in the clinical record, along with a documented account
of the risks and benefits of adhering toGhigleline

In cases where the health care provider strongly believes tinaibbusnglectronic FHRM is
necessary to safeguard the fetus and the woman refuses it (for any numakensjf this
should be regarded clinical complexity and requires to be escalated to senior clinical personnel,

such as a consultant obstetrician.

1.1 Initiation of Intrapartum Fetal Madtoring: When does Labour Begin

The timing of the start of labocan belifficult to accurately diagnas®dit is not addressed in

the guidelinesnforming this documentThis seems like an importamersighto acknoviedge
becauseas if it is suggested that the fetal heart should be monitored in labour, then some
definition as to when labour starts is necessary.

The vast majority of women who present with adsgjhosis of labour acerrect(Greulich
and Tarrant; 2007; Grost al 2003). The staff may only refute the-diatfnosis after

examination of the cervi x; Iiperosgionefrlabaurtoesetr el evanc

should not be underestimated.



The history:

Women presenting witlteine contractionand a show or ruptured membraimeassociation
with contractionsand painare more likely to be in labour than women presenting with
contraction®nly (Greulich and Tarrant; 2007)

The examination:

The findings o cervical examinati@re different in multiparous framilliparoust the start of
labour.The cervix of rast primiparousvomenthat is2 cmdilatedwill alsobe fully effaced.
Many multiparousomenpy contrastmay reach-8 cmdilatedwithout being fully effaced.

Consideng all of the above, we suggest that the diagnosis of laboulyisesuatelynade by
the womarwho seHdiagnoses. Only after careful history and examingdiptine staff refute
the diagnosi&reulich and Tarrant; 2007; Gresal 2003).

Fetal monitoring should lsed in accordance with the guidance set out in this document, once
a woman is deemed to be in labour.



2 Methodology

A multidisciplinary Working Group was formed in June 2018. The @aiugmce montly
until April 2019 withthe exception of Augusthen no meeting was hélavo maternity service
user advocategere members of tli@roup. Membersre named on paige

The Working Group formed a list key questions to lzldressed’he Working Group used
the MiCheGuideline Apraisal ToolSiebenhofeet al2016)to assess the systematic qualid
applicability of the guidelinéisted below This validated rapabksessment instrument was
deemed appropriator use given thelimited timeframe allocated to the revision of th
Guideline The quality rating of this tool has compared highly to the AGRESieHenhofeet

al 2016)

MiChe was used by seven group members to appraise a minimunmigff@iionaguidelines
each. All five guidelines ranked highly; the highest ranking at 6.6/7 and the lowest ranking at 4/7.
The overall quality ratispowed a consistent level of agreement between appraisers.

This Guideline is informed by metaalysd evidence peentedin these fiveinternational
guidelines forntrapartumfetal heart ate monitoring; published in the English language in
developed countries within the pE3tyears. Theggidelines were developed by the following

bodies

1 American College of Obsieiars and Gyecolodsts(ACOG)

1 International Federation Gfynecologand Obstetricé~1GO)

1 National Institute foHealth and Carexcellence (NICE)

1 Royal Australian and New Zealand College of Obstetricians and Gynaecologists

(RANZCOG)
1 Society oDbstetricians and Gynaecologists of Cafa@&C)

This Working Group considerdigeseguidelines to be sufficienttigh qualityto advisethe

revision of the IristGuideline(2012).The Group focused on thguality,acceptability and
applicability of eslence to intrapartum monitoring in IrelaBdipplementary to the use of
internationalguidelinesrecommendations made are based on the best available evidence of

clinical effectiveness.



3 Clinical Guidance

3.1 Communications

This document is prepartd use irthe Irish maternity setting and will ipedeavailabléo all

Hospital Groups, all maternity hospitals/units, the Higher Educational Institutes where maternity
care is taught, and to anyone who wishes to read it. Additionafifgraationleaflet is
availablshortened versidor womenand their familis availablan appendi® 3.1

3.2 StandardisingretalHeart Rate Monitoring

One of thefundamental objectives underpinning the productiennattionalsuideline is that
midwives and doats moving between different units will have a standardised approach to
FHRM and the language that is usdeHR interpretation. Standardisation of approachkey a
recommendationf the National Maternity Strategy, 28086, Recommendation 70, Action,
70.4.

The following Reports have also recommended the standardisation of FHRM:

Clinical Review of the Maternity Services at Portiuncula Hospital, 2018

=

Investigationnto the care and treatment provided to Mrs Conroy for the delivery of her
Baby Ré&in onthe 14th November 2001, 2018

National Standards for Safer Better Maternity Services, HIQA, 2016

HSE Systems Analysis Review into the death of Baby Joshua Keyes, 2015
HSE Midland Regional Hospital, Portlaoise Perinatal Deaths, 2014

HSE Systems Analysis Rewvinto the death of BaMark Molloy, 2013

= =a 4 =



4 Adversd-etal Outcomefom IntrapartumEvents

41 Death, Neonatal Encephalopatayd Cerebral Palsy

Intrapartum fetal death in Ireland is rare at a ratd iof 3,000 (NPEC2018. Outcomesmore
frequent than intrapartum death inciNg®natal EncephalopatfiyE) andHypoxic Ischaemic
Encephalopath{HIE), both ofwhich may lead to a diagnosi€efebral PalsZP).

It is these latter events which give rise to many cases that involve IBigatiEen 2010 and
2014 the total expenditure on coh¢latessClamade f or
Agency, 2015

The incidence of HIE in Ireland in 2017 was 1.6 per 1,000 births (IMIS, 2018). The
consequences of these outcomes for thet,irtfair family, maternity care providers and the
wider societynay bedevastating.

Cerebral Palsy
CPis a chronic motor disorder as a result of an injury to a developing brain. Most cases of CP do
not haveintrapartumaetiology, but arie result of cogenital, antenatal/postnatattors and
prematurity. Because intrapartum factors ardraguentcause of CP, assessing the efficacy of
intrapartum monitoring against rates of CP is a crude measure.

Neonatal Encephalopathy
NE is defined by abnormal neurological behaviour, with the onset occurrirsgpai ajter
birth. NE isestablishely an abnormal level of consciousness, with or without the presence of
seizures and is often accompanied by difficulty initiating andmmajrmespirations, depressed
tone and depressed reflexes, poor suck and siidbaweyet al2018) NE has many causes
such a prenatal stroke, infection, cerebral malformation, and genetic disorders, as well as hypoxia.
The Vermont Oxford Network Neon&tancephalopathy Regissiyggestthat NE was caused
by asphyxia in 15% of cases and by inflammation in 24% ¢Nedsa®et al2013. NE has an
estimated incidence of 3.0 per 1,000 live births (Kuriecal201(.

Hypoxic Ischaemic Encephaldpat
HIE refers to the subsef BIE that isaccompanied bgvidence oftimbilical artery metabolic
acidosis at birtin the absence of other possible causes such as infection, anomaly or inborn
error ofmetabolisn{Sarnat and Sarnat, 19T6)s frequently associated with |&wgarscores.
The relative rarity of HIE in babies delivered by elective caesarean section suggests that labour is
an important factor in most cases of babies thattiBvéMartinezBiargeet al2013, Badaveit
al. 1998) This is not an argument for elective caesarean section but for effective monitoring in



labour andor the standardisedse of FHRM guidelineecommendations acsoall maternity
hospitals/units

With the advent oftherapeuticcooling, a standardisedssessent of reonates with
encephalopathyasassumed greater importateeausetilising this therapeutic tool casult

in improvedheurologioutcomegMeanet al2018) The success aiftrapartunmonitoring can
usefully be measured by asseisargquirement for therapeutic cooling in the population, as a
proxy indicator of perinatal asphyxia incidence.

4.2 Electronic Fetal Monitor Settings

Al l maternity hospitals and units are required
nationallyto ensure a consistent approach to teaching and interpretation of EFM traces. This

Guideline and machine instructions must be readily available to staff in hardcopy on the labour

war d. Di sregarding the instrucd.ons of a machin

Settings on a CTG machine should be standardised to enable a consistent approach to teaching
and interpretation of EFM traces.

1 A standard aper speed of 1cm per minute shbeldsed.
 The date and time on each CTG machine should be validawdna¢ncement of
every CTG and synchronised with the clock in the room. .

T CTGs should be | abelled with motherds name
commencement.

1 Maternal heart rate should be recorded and noted on CTG.

1 Following birth, the midwife sHdusign and note the date, time and mode of delivery

on the CTG.

9 For units without MNCMS; he CTG shoul d be stored securel
clinical record.

T Tracer systems should be available for all/l |
notes.

Clinical staff should be aware whether or not the FHR monitor in use provides signal ambiguity
detection technology (Freenwral 2012; General Electric Healthcare, ;Z@iipsHealthcare
2019a). Signal ambiguity is a FHRM artefact which occurs:

QD insngl e or mul tiple gestation when the pres:i
maternal pulse or

(2) in multiple gestation when the presumed heart rate of one fetus (e.g. fetus A) is actually
the heart rate of another fetus (e.g. Fetus B).( Neisalr?®8; Milleret al 2017;
Paquetteet al2014)

Technology to detect signal ambiguity involves simultaneous recording of both the maternal
pulse and the FHR. The maternal pulse and FHR are traced individually on the CTG paper. The
emission of coincidencerala where both the FHR and the maternal pulse are so close together
that one must consider that the fetal heart rate may actually be the maternal pulse. In the case of



multiple gestations, when the fetal heart rate of twin A and B are so close togetgst o
consider whether only one of the two is actually being monitored (Fetet20112, Philips
Healthcare 2019a, General Electric Healthcare 2019, Miller, 2017).

These technologies were developed in response to concerns regarding the diétedty to
signal ambiguitthat wereraised after the introduction of autocorrelation algorithms. These
algorithms were developed to provide cleaner appearing FHR signarabdpubccasion,
more difficult to detect, transitions between heart rate iffptasto maternal or vice versa
and/or fetalto fetal in multiple gestatigb)von et al1985; Fukushimet al1985; Freemaet al

2012; Kiely, 2015; Kiely 2018; Philips Healthcare, 2019a).

FHR monitor alarms must be acknowledged and the apprasyatese taken and documented

in the womands medical record. The ©6coinciden
machines and staff should be aware that this alarm is available on CTG monitors which have

signal ambiguity detection technolaggt shold be audibléPhilips Healthcare 2019a, Philips

Healthcare 20196eneral Electric Healthcare 2019).

Repositioning the transducers is the appropriate response to the coincidence alarm. If the
problem is not rapidly and definitively resolved; then a clin@yaarry out:

(1) direct bedside ultrasound of the FHR
(2) the application dd fetal scalp electrode

It is necessary to be aware that that a fetal scalp electrode may in certain circumstances capture
the maternal puls@Philips Healthcare 2019a, Philips Healthcare 2019b). Temporary bedside
ultrasound for verification of the FHR should be considered wheseyel ambiguity;

doubling; or halving of the FHR are suspected. Ultrasound should also be carried out if there are

any doubts on the accuracy of the FHR signal.

FHRM recording isensitive to mobile phone technology and mobile phone use should be

limited in close proximity to the machine during monitoring.

Central monitoringhe ability to view multiple fetal heasices from a central locati@not a
substitute forOneto-One care.f using a FHR monitor with signal ambiguity detection
technolgy, one should be aware of whether coincidence alarms will or will not be displayed

and/or recorded on the central monitoring system.



5 Methods of Intrapartum Heart Rakéonitoring
The options for determining fetakllbeingduring labour are as folloWisted in order of
increasing intensity):

No fetal monitoring

Intermittent auscultation (I1A) of the fetal heart

CTG monitoringpn admission (e.g. 20 minufedpwed by IAduringlabour
Intermittent/periodic CTG monitoring

Continuous CTG monitoring

Continuous CTG monitoring with recourse to adjunctive testing in the event of non
reassuring fetal status

= =4 -4 -4 —a A

The level of intrapartum fetal monitoring recommended will depend on the clinical

circumstances, as determinebdourby the womanods
Fet al |l ife should be assessed and documented
FHRM.

51 No Fetal Monitoring

No Fetal Monitoring
In some circumstances A strategy of oO6no fetal
fetal monitoring is some circumstances. For example, if it has been judged
inappropriate basis of prenatal information that a pregnancy is compl
such as &¢ethal by a lethal fetal abnormality, the woman should nc
fetal abnormality subjected to an engency Caesarean section in fetal inte
In such circumstancesjtrapartum FHRM may result
inappropriate iatrogenic intervention. cases of previou
Caesarean section the risk of uterine rupture remains
the fetal heart is not being monitored
If a palliative approac! In the event of preiability or perviability labour, a decisic
is being taken, FHRM mi to adopt a palliative approach may be reached followinc
not be used disciplinary consultation with paretit®, perinatology tea
and neonatology. Under such complex circumstance
decision to avoidFHRM in labour is an individualisi
decision, taking into account the interests of all stakeh:
most notably the wishes of the parents.

The objective of fetal heart rate ribaning is to allow recognition of abnormal patterns that may
indicate fetal hypoxia sufficient to warrant interventigrefaergency Caesarean section).

Where a decision is taken during the course of a pregnancy to avoid intrpaiuthe
strategyb a palliative approach mu sclinicalrezordcahde ar | vy
facilitated by all caggvers during the course of labour.

car
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5.2 Intermittent Auscultation éthe Fetal Heart

IA of the fetal heart should be considered to represent the accepted standard for intrapartum
fetal monitoring in the absence of the risk factors listpdgei2 or unless the pregnancy is
otherwise judged to be at heightened risk for intrapartum coowngidatrapartumlA of the

fetal heart should be performed and inggepkin the standardised manner.

Forahealthy woman with IA should be offered using either Doppler ultrasound
an uncomplicatec Pinard stethoscope. During IA the practitioner r
singleton pregnanc' simultaneously monitor the maternal hesahge to
%37weeks gestatior differentiate between the two. A baseline rate is asses
listening and counting beats betwaerine contractions fo

60 seconds, palpating the maternal pulse simultaneousl

On identifying the baseline, regular assessments should occur as follows:

First stage of IA should occur every 15 minutes at the end of a contr
labour @and for a minimum of 60 seconds.

Secondtage of |A should occur every 5 minutes toward the end and ¢
labour contraction and for a minimum for 60 seconds.

I'It is important to dcumenfindings

When to transition to @ntinuousCTGnonitoring

A move fromIA to continuous CTG monitoring should occur if any of the following
circumstances evoive

9 During IA the fetal heart rate baseline is detected less than 110bpm or greatdoghan 160
1 Any deceleration following a contraction

Note: (Followind@ 2ninutes of CTG, if no abnormal features are identified, consider returning to 1A)

Meconium stainegimniotic fluid

Maternal Pyrexia of 38 degree Celsius on one occasi8ni.bon 2 occasions
Abnormal bleeding during labour

Initiation of oxytoci® assuming contemporaneous 43 @ormal

Epidural analgesia

Any other reason that gives the midwife/paoxider cause for concern that warrants
conversion to continuous CTG monitoring

1 Patientequest

= =4 =48 -4 - -
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5.3 AdmissiorCT(ollowed byintermittent Auscultatiorthrough abour

The quality of the evidence both for and against an admission CTG for normal risk women is
variable and significant differences of opinion exist. However, the abilityest tibisdentify

the relatively uncommon fetus that is chronically hypoxic at time of admission, before labour or
in early labour is the strongestification for its us&(GO, 2015.

No study to date has demonstrated an effect of these@hmTG onneonatal morbidity or

mortality,andno study is likely to ever be powered to do so.

Anadmission CTG@n Acknowledging that a dominant fiaktor for perinatal
play a role in ris} asphyxia is fetal growth restriction/placental

stratification insufficiency, and that the majority of women in Irel;

do not undergo any formal ultrasoinaged screen for

representing a baselin

placental insufficiency in the third trimester, the
test of fetal response

. . admission CTG may be catesed to represent a
to uterine contractions

baseline test of fetabmonse to uterine contractions.

An admissiol€ TG offers This may help to discrimiedietween antepartum ai

a record of baseline fete intrapartum events for the purposes of retrospe
wellbeing at the '€View of cases of poor perinatal outcome.

onset of labour

54 Intermittent/ PeriodicCTG Monitoring:
Intermittent/periodic CTG monitoring should be considered to represent a variatiomvibh IA
no evidence that it represents a superior standard

5.5 Continuous CTG monitoring

Continuous CTG monitoring is associated with halving the risk of neonatal séizunes

should be informed that continuous CTG monitoring, when compared with IA, is associated
with a halving of the risk of neonatal seizures. Irrespective of risk status, all women should be
offered the option of continuous CTG monitoring. Owing toitthigation in mobility associated

with CTG monitoring, women may prefer intermittent auscultation.

11



Continuous CTG monitoring is recommended in the setting of any of the following risk
factors:

Maternal

Antepartum haemorrhage

Hypertensive disorders pfegnancy

Hypertonic uterus

Induced/augmented labour

Intrauterine infection/chorioamnionitis

Preexisting diabetes mellitus/gestational diabetes
Preterm labour

Previous Caesarean section

Previous poor obstetric outconge.qg., intrapartum injury, death)
Post term pregnancy >42 weeks

Prolonged membrane rupture >24 hours

Significant raternal medical disease

Vaginal bleeding

BMI >30

Poor compliance with schedule of antenatal appointments
Fetal

Intrauterine growth restriction
Abnormal FHR on auscultation
Abnormal umbilical artery Doppler
Breech presentation

Decreased fetal activity
Isoimmunisation

Meconiun stained amniotic flui(any grade)
Multiple pregnancy
Oligohydramnios

Prematrity

Intrapartum

Meconiumstained amniotic fluid

Intrapartum bleeding

Oxytocin

Poor progression

Pyrexig38 degree Celsius on one occasion3i.5 on 2 occasiongaken between
30and60 minutes aparj.

| This list is not exhaustive; there may be other circumstémeceshe care provider

recommendsontinuous FHRN.

12



5.6 Continuous CTG monitoring with recourse to adjunctive testing in the event-of non

reassuring fetal status

Clinicians andvomen There is no evidence that fetal bl
shouldbe aware that sampling (FBS) as an adjunct to CT(
no evidence exists t monitoring reduces the incidence
validateadjunctive emergency Caesarefivery or influences
tests as alternatives t« the reduction in neonat®#izures associat
CTG monitoringith with continuous CTG monitory. There is

regardsto reducing " evidence that the intrapartum caese

operativedeliveries, deliveryrate is greater in units wheSis

. . . . ‘
neonatal seizureand unavailableThere is no evidence for a r

1 <
perinatal morbidity for fetal pulse oximetry, nor fetal ECG ¢

segment analysi$STAN) in reducing
perinatal morbidity or operative delive

(Alfirevicet al2017Bloomet al2017).

Quchadjunct testing In units where the practice &BS is
may have a role it estaplished, such testing may have a rt
facilitating triage or

prioritisation
in cases of suspecte Suspected fetal compromise. This bel

facilitating triage or prioritisation in case

fetal compromise has not been proven in a clinical trial,
practitioners may wish to incorpor&@S
results into the decisiomaking proces
surrounding timing/ mode of delivery.

However, 1 the absence of eviderfoe a benefit to FBS in reducing perinatal morbidity or
avoiding unnecessary Caesarean delivery, the avail&Bfaoiities in all units should not be
considered a requirement for safe provision of intrapartum care.

13



57 Advantagesand Disadvantages of continuous CTG Monitoring in labour, when

compared to Intermittent Auscultation

Continuous CTG monitoring in lal when compared to intermittent auscultation of the fetal
heart, has been shown to halve the risk of neonatal sdiffirmsdet al2017. It is important

to note that some neonatal seizures are notiaedowith perinatal asphyxiawkver, those
that are associated with HIE are those potergialgentablevith CTG monitoring that targets
the detection of intrapartum hypoxia.

The recognised benefit of continuous CTG monitoring at reducing neonatal seizures should not
be assumed t@sult in ssignificantreduction inCP rates, as CP is a wider symptom complex
which is considered multifactorial in its origins.

Continuous CTG monitoringinlabouay | i mit t he womands mobility.

There exists low quality evidence that indicates aasecin Caesares@ctionrate when

continuous CTG monitoring is compared to intermittent auscultlivevic et al20173. This

evidence is predominantly from the Dublin trial of 1985 that was conducted in the context of an

overall Caesarean sectiarerof 2.3%and i s therefore of wuncertain re
practce. While the importance of avoidimgecessary obstetmtervention is recognised, it is
acknowledgethat the majorit{50 - 60%)of Caesarean deliveries in Ireland todayeaformed

in nonlabouring womerfRotunda Hospital, 20170@ mbe Women and | nfantds
Hospita] 20B). This must be borne in mind when considering the magnitude of impact that

practice guidelines relating to method of IMHiRe expected to exert institutional or national
Caesareagectiorrates.

In the event of fetal hypoxaemia/acidaemia, intervention in the form of expedited delivery is
accepted as the course of action that can minimise risk to the h{g@taemisdcidaemia

may be confirmed ionly a minority of cases of infants delivered because of concerning
intrapartum fetal heart rate monitoridgwever, for that minority, the decision to intervene can
prove lifesaving and neurologparing for the neonate. It is fhistreason that any unit charged

with the care of pregnant women in labour will withess a proportion of interventions where the
baby is delivered in good condition ¢thgpoxaemic and neatidaemic) in spite of concerning

fetal heart rate patterns. Thisdd not be considered to be an adverse outcome in itself, but
rather a reflection of the I@mpecificityof CTG monitoringn predicting perinatal asphyxad

should underscore the importanceadbpting a standardized approach to acquisition and
interpretation of FHRmonitoring

14



6 Classification of the Intrapartum Fetal Heart Rate Pattern

The International Federation of Gynacology and Obst¢fiGs) Classification Systenas

been selected by this Consensus Group agdteen most applicable to ttish settingFIGO
represents nati onal societies of obstetricians
Institute of Obstetricians and Gynaecolog@tsmsistency in description of CTG features is

critically important to interpretation and to ommication between care providers. The

terminology used for CTG analysis is adapted from the FIGO Ciassif®ystem and is

described in the following sectiohkustrative examples of CTG tracings may be seen in

appendix 13.3.

6.1 Evaluation of BasiCTG Features

The following definitions on CTG features were directiytaken, with thanks, from the
FIGO Classification Systendeveloped in 2015

Baselined this is the mean level of the mststbleFHR segments anigestimatedcrosdime
periods of 1@ninutes and expressed in beats per minute (bpm).

The baseline FHR is considered to be normal when the value lies between 110 and 160 bpm.
Preterm fetuses tend to have values towards the upper end of this range and post term fetuses
towards the lower end.

Tachycardiad a baseline value above 160 bpm lasting more thainuBsA rise of 20 bpm

may indicate hypoxia

Maternal pyrexia is the most frequent cause of fetal tachycardia, either owing to systemic
maternal infection or associated with intragtenifection. Epidural analgesia may also cause a

rise in maternal temperature resulting in fetal tachycardia. In the initial stagesaita feial

hypoxemia, catecholamine secretion may also result in tachycardia. Other less frequent causes are
the aministration of betagonist drugs (salbutamol, terbutaline) and fetal arrhythmias such as
supraventricular tachycardia and atrial flutter.

Bradycardiad a baseline value below 110 bpm lasting more than 10 minutes.

Values between 100 and 110 bpm may docurormal fetuses, especially in postdate
pregnancies. Maternal hypothermia, administration djlbetars, and fetal arrhythmias such
as atrialzentricular block are other possible causes.

Variability: refers to the oscillations in the FHR signaluateal as the average bandwidth

amplitude of the signal in eménute segments.

15



Normal variability: bandwidthamplitude of 25 bpm.

Reduced variability a bandwidth amplitude belovfm for more than 50 minuteshaseline
segments, or for more than 3 atés during decelerations.

Reduced variability can occur due to central nervous Bypteraemiaacidaemiand resulting
decreased sympathetic and parasympathetic activity, but it can also be due to previous fetal
cerebral injury, infection, administration of central nervous system depressants or
parasympathetislockers. During deep fetal sleep, variability is usually in the lower range of
normality, but théandwidth amplitude is seldom under 5 bpm. There is a high degree of
subjectivity inthe visualevaluation of this parameter, and therefore caredwhhgation is
recommended in borderliguations. Following an initially normal CTG, reduced variability due

to hypoxia is very unlikety occur during labour without preceding or cortemindlecelerations

and a rise in theaseline.

Increased variability (saltatory patterrt)a bandwidth value exceeding 25 bpm lasting more
than 30 minutes

The pathophysiology of this pattern is incompletely understood, but it may be seen linked with
recurent decelerations, whbyppoxaemiaacidaemiavolves very rapidly. It is presumed to be
caused by fetal autonomic instability/hyperactive autonomic system.

Accelerations abrupt (onset to peak in less than 30 seconds) increases in FHR above the
baseline, fomore than 15 bpm in amplitude, and lasting more than 15 seconds but less than 10

minutes.

Most accelerationsoincide with fetal movements and are a sign of a neurologically responsive
fetus that does not haligpoxaemiaacidaemia Bef or e 3id, theie ariplsude agde st a
frequency may be lower (10 seconds and 10 bpm of amplitude). -B&teved2ks, with the
establishment of fetal behavioural states, accelerations rarely occur during pericsleegf,deep
which can last up to 50 minutes. The ratgseof accelerations in an otherwise normal

intrapartum CTG is of uncertain significance, but it is unlikely to ilgisat@emiacidaemia

Accelerations coinciding with uterine contractions, especially in the second stage of labour,
suggest possibler@meous recording of the maternal heart rate, since the FHR more frequently
decelerates with a contraction, while the maberadirate typically increases

Decelerations decreases in the FHR below the baseline, of more than 15 bpm in amptitude,

laging more than 15 seconds.
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Early decelerations decelerations that are shallow, slasting, with normal variabiliggthin
the deceleration and are coincided mi r r owith contnactipesdThey are believed to be
caused bfetal head compression and do not indicatenfgiakaemiacidaemia

Variable decelerations(V-shaped) decelerations that exhibit a rapid drop (onset to nadir in
less than 30 seconds), good variability within the deceleration, rapid recoverysétinde ba
varying size, shape and relationship to uterine contractions.

Variable decelerations constitute the majority of decelerations during labour, and they translate a
baroreceptemediated response to increased arterial pressure, as occurs with eordbilica
compression. They are seldom associated with an important degree of fetal
hypoxaemiaacidaemiaunless they evolve to exhibit @héaped component, reduced variability

within the deceleratidsee late decelerations below), and/or their individrgiah exceeds 3

minutes (seprolonged decelerations below).

Late decelerations(U-shaped and/or with reduced variability) decelerations with a gradual

onset and/or a gradual return to the baseline and/or reduced variability within the deceleration.
Gradual onset and return occurs when more than 30 seconds elapses between the beginning/end
of a deceleration and its nadir. When contractions are adequately monitored, late decelerations
start more than 20 seconds after the onset of a contraction, aerditiie acme, and a return to

the baseline after the end of the contraction. These decelerations are indicative of a
chemoreceptemediated response to fetal hypoxemia. In the presence of a tracing with no
accelerations and reduced variability, the @efioit late decelerations also includes those with

an amplitude of 105 bpm.

Prolonged decelerationsdecelerationasting more than 3 minutes.

These are likely to include a chemoreceptdiated component and thus to indicate
hypoxemia. Decelerationsceeding 5 minutes, with FHR maintained <80 bpm and reduced
variability within the deceleration are frequently associated with acute fetal

hypoxaemiaacidaemiand require emergent intervention.

Sinusoidal pattern a regular, smooth, undulating signaknmbbng a sine wave, with an
amplitude of 85 bpm, and a frequency &b 8ycles per minute. This pattern lasts more than 30
minutes, and coincides with absent accelerations. The pathophysiological basis of the sinusoidal
pattern is incompletely understpbut it occurs in association with severe fegairga as is

found in antD alloimmunisation, fetahaternal Bemorrhage, twito-twin transfusion

syndrome and ruptured vasa praevia. It has also been described in cases of acute fetal
hypoxaemiandinfection cardiac malformations, hydrocephalus and gastrochisis
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Pseudosinusoidal pattern a pattern resembling the sinusoidal pattern, but with a more jagged
Osdwothodé appear ance, -wawgetfonne its dardtianiseldonhexceedsB® ot h si n
minutes and it is characterised by normal patterns before and after. This pattern has been
described after analgesic administration to the mother, and during periods of fetal sucking and

other mouth movementtf is sometimes difficult to distinguish the pseudosinusoidal pattern

from the true sinusoidal pattern, leaving the short duration oftiner fas the most important

variable to discriminate between the two.

Contractions: these are bedhaped gradual increases in the uterine activity signal followed by
roughly symmetric decreases, with2€bseconds in total duration. Contractions argiabfa

the progression of labour, but they compress the vessels running inside the myometrium and may
transiently decrease placental perfusion and/or cause umbilical cord compression.

Tachysystole represents an excessive frequency of contractiosslafided as the occurrence
of more tharv contractions in3.minutes, in two successivariibute periods, or averaged over
a 308minute period.

Coincidence pattern or doublingthisrepresents a signal artefact of the fetal heart rate during
deceleratioshown above the baseline.

6.2 CTG Classification

Tracing classification requires a previous evaluation of basic CTG features (see above). Tracings
should be classified into one of three classes: normal, suspicious or pathological, according to the
criteria presented itme below table

Due to the changing nature of CTG signals during lab@awaltation of the tracing should be
carried out at least evémur in the first stage of labour, and evi#ryminutes in theecond
stageof labour.

6.3 Examples of CTG Tracing

For examples of CTG tracing, see examples providée ByGO Consensus Guidelines on
Intrapartum Fetal HeaRate Monitoring, 2015. This Guideline recommends traces to be set at
lcm
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Normal\V/ Suspicious Pathological
Baseline 110-160 bpm <100 bpn>10 mins
1 Reduced variability < 5bpm
for >50 minutes.
Increased variabili
Variability| 5-25 bpm Lacking at least one L v

Decelerations

No repetitive*
decelerations

characteristic of
normality, but with
no pathological
features

>25bpm for >50 minutes.
1 Sinusoidapattern for
>30minutes.

Repetitive*late or prolonged
(>3minutesyecelerations for
>30mirutes (or >20mintesif
reduced variability).

Isolated @celeration >5mintes

Interpretation

No hypoxia/acidosis

Lowprobability of

High probability of hypoxia/acidosis

hypoxia/acidosis
. Immediate action to correct
. . Action to correct . . .
No intervention . ..| reversible causes, adjunctive
. . reversible causes if .. .
Clinical| necessary to improve identified. close methods, or if this is not possible
Management| fetal oxygenation ' expedite delivery. In acute situation:

State

monitoring or
adjunctive methods

immediate delivery should be
accomplished.

Table 1 Adapted from FIGO, 2015: CTG classificatiorcriteria,

management

interpretation and recommended

*Decelerations areepetitivewhen assoiated with >50% contractions.
Absence of accelerations in labour is of uncertain significance.
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7 Intrapartum Clinical Response and Management Plan

Toavoida adverse neonat al out come, action is requ
6pat hol o g ihypexaehiacdaahisfsespeatéd or anticipated. This actamasnot
necessarilequireperforming a immediat€aesarean section.

Often, the reason for such a trace can be identified and the situation may be reversed with
successive recovery of adequate fetal oxygenation and the return to a normal tracing.

The following lists reversible factors and their associated correctige action
Uterine tachysystole Requiring reduction or discontinuation of uterotonics

Aortocaval compressiol Requiring maternal repositioning

Maternal hypotension Potentially requiring intravenous hydration or ephedrine
triggered by epidural analgesia.

7.1 Treatment of Uterine Tachysystole (uterine hyperactivity)

The most commoncause« Ut er i ne contractility i s
fetal hypoxaemitacidaemia t achy sy st ol ed) when the nu
is excessive uterine activit MinutesExcessive activity can usually be reversed by:
This can be identified b 4) Reducing or discontinuing oxytocin infusion
documenting tachysystol ©) Removing administered prostagiias (if possible)
in the CTG trace and/c 6) Administering a tocolytic agent at the following doses

d) Salbutamad 100 micrograms intravenously

e) Terbutaliné 250 micrograms intravenously or
subcutaneously

f) Nitroglycerine (NTG) sprayt00 micrograms
sublingually

palpation of the uterine

fundus.

Positioning:

If the woman is supine, aortocaeampressiormay occur and lead to reduced placental
perfusion. Repositionirthe woman from supine position to her side is often followed by a
normal CTG trace.

Uterine weight may cause sacral plexus stimulation.h\§itrélasient cord compression may
cause variable decelerations and may also be reversed through changing the maternal position.

Hypotension
Maternal hypotension may sometimes occur after administration of epidural or spinal analgesia
and is usually ressible by rapid fluid administration and/or intravenous ephedrine.
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8 Limitations of Cardiotocography

Whilst it is essential to be aware of the limitations of CTG, one must also afipméttiate

purpose of intrapartum fetal

monitoring is to identifjuations that

hypoxaemiaacidaemiaavoiding fetal injury.

Intra- and interobserver
disagreement

Sensitive indicators witl
low specificity and low
positive predictive value

Variable evidence

Underpowered studie:

Lack of knowledgt

Identifying and classifying decelerations, evalt
variability, classifying traces as suspicious
pathological are aspects of Cliterpretation
most susceptible to digreement betwee

clinicians.

Whilst hypoxaemiacidaemia has not beer
documented following a normal CTG tra
suspicious and pathological tracings have lit
ability to predict metabol&zidosis and low Apgi
scores.

It is difficult to establish how the results of R(
conducted in thel970s, 1980s and earlt90s
compare with clinical practice today as tl
studies used differe@TG interpretation criteria.

No study to date has demonstrated an effet
CTG monitoring on perinatal mortality or on
serious perinatal morbidity wittong term
consequencedut no study is likely ever be
powered to do soThis is due tdhe scale of ¢
study that would be required to investigate :
uncommon birth outcomes and that would req
with-holding & CTG monitoring from a larg
cohort of labouring women when it has becom
integral component of intrapartum fetal monitoi
over the past 3 decades, notwithstanding
uncertainty remains with respect to the magn
of its role in improving birtbutcomes.

A perceived association between continuc
monitoring and increased obstetric interventior
|l abour may be attribeu
knowledge of pathophysiology of fetal oxygen:
and irappropriate clinical response to CTC

changes.
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9 Adjunctive Testing

91 Fetal Scalp Stimulation

Acceleration of the fetal heart raféowing fetal scalgtimulation indicates that tiileelihood of

a low scalpH is 2%(Skupski2002).Nonetheless, randomisethls tosupport the utility of
digital fetal scalp stimulatidFSS as an adjunctive test, or indeed as an alternative to CTG
testing, are lacking.

Digital Fetal Scalp Stimulatibtethod:

With thewomanlying in the left lateral position, to avadtocavatompression, the fetal scalp

is stimulated digitally with the index finger over a period of 30 seconds. The CTG will be
observed over a 5 to 10 minute interval after the FSS. The test is considered normal/ reassuring
if a fetal heart rate accelera{h5 kpm for 15 seconds) and/or an episode of good fetal heart

rate variability (85 bpm) is observed.

I Digital scalp stimulation is best avoided during a deceleration, as the deceleration reflects a

vagal response that prevents any sympathetic nervisedspag scalp stimulation.

92 Fetal Scalp Blood Sampling
Continuous CTG monitoring with recourse to adjunctive testing in the evertredssuring
fetal status

There is no evidence that fetal blood sampling as an adjunct to CTG monitoring reduces the
incidence of emergency Caesarean delivery, or influences the reduction in neonatal seizures
associated with continuous CTG monitoring (Alfieéd2017).

There is no evidence that the intrapartum caesieleeryrate is greater in units wherelfeta
blood sampling is unavailable (Alfiretial2017).

There is no evidence for a role for fetal pulse oximetry, nor fetal E€&yrB@nt analysis
(STAN) inreducing neither perinatal morbidity operative deliveries (Blo@hal2017).

In units wherghe practice of fetal blood sampling is established, such testing may have a role in
facilitating triage or prioritisation in cases of suspected fetal compromise. This benefit has not
been proven in a clinical trial, but practitioners may wish to irterp@S results into the
decisiormaking process surrounding timing/ mode of delivery. However, in recognition of the
absence of evidence for a benefit to FBS in reducing perinatal morbidity or avoiding unnecessary
Caesareadelivery the availability ofefal blood sampling facilities in all units should not be
considered a requirement for safe provision of intrapartum care.
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10 Documentation

CTGs should be labelled withe womad s name, hospital number , d
commencement. The maternal heat® should be recorded and noted on CTG. Following

birth, the midwife caring for the woman should sign and note the date, time and mode of
delivery on the CTG. The CTG should be stored

systems should be availabte foa | | CTGs if stored separately fron
Consider how thisfetus is not just the CTG
DetermineRisk | Low High Amniotic Fluid Maternal Pulse
Why?
Contractions /10 OxytocMES No Cyclingpresent  YesNO
Adequate resting tone Ye$lO Is the baseline appropriate for gestational ageOyes
Suspicious
BaselindRA 110160bpm < 100bpm
bpm Is the baseline risingES no
— Lacking at least one —
Variability 5-25bpm charac?eristic of Reduced variability
normality, but with no Increased variability
: pathological features | Sinusoidal pattern : :
Accelerations | Present Absence of accelerations in labour is of unce
significance
Decelerations | No repetitive* Repetitive* late or prolonged decelerations for > 30
decelerations (or > 20 min ifreduced variability).
Deceleration > 5 min
Overall No Low probability of High probability of
Interpretation | hypoxia/acidosis| hypoxia/acidosis hypoxia/acidosis

*Decelerations are repetitive when associated with > 50% contractions.

Management
plan

Signature Print Designation Date Time

Table 22 DR CBRAVADO mnemonic

With thanks to Dr Kim Hinshaw, Consultant Obstetrician Gynaecologist at City Hosgheals Sunderland,
creation of the DR C BRAVADO mnemonic used in the above table.

Note: we appreciate hospitals/units using theQWN cannot use stickers.
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Documenting FHRM on the electronic health record syste;mmMN -CMS.

Task Edit View Patient Record Links Motifications Options Documentation Orders Help

i Maternity Whiteboard 3} Patient List ¥5 CareCompass 43 Staff Assignment [[I] Case Selection Perioperative Tracking (= Message Centre
AGFA Xero @ Guidelines % BNF ) Stalis OMs Archive |_
W{; Criti: 0 Abnor:0 Remin.: 0 =

Clinician Handoff &3 Multi-Patient Task List Dynamic View =

§ % New Sticky Note .,/ View Sticky Notes 751 Tear Off ] Bxit 3 AdHoc |j,_; Specimen Collection g, PM Conversation - Jjj.Depart j Communicate = 5] Medical Record Request i Result Copy [, Related Records |

Zzrtestcarroll, Rotmatciaraone  x List i recent - | [ - =
Zzztestcarroll, Rotmatciaraone Age:31 years Sex:Female Loc:RH PSNT A: Dummy; 11 Dosing Weight: 47.2 kg
Allergy: Morphine, Nuts DOB:01/Jan/88 MRN:H01244926 Inpatient{Public) [02/0ct/2018 15:42 - <No - Discharge date=]  Lead:Team, A

Research: ***FLAG EDD: 14/11/2019 (Auth) Consultant:Byrne, Paul 016091 CONS

‘O, Fullscreen  EIPrint ¥ 1 minute:

~ =R U - T

% Postnatal Care
% Fluid Balance -
& Maternal Lines - Devices - [Gitical  [FlHigh [Flew [FlAbnormal [ Unauth [T Flag & And
s Maternal Education [Resut [Comments [Fag  [Date [Performed By
% Maternal Systems Assessment
\‘./ Blood Product Administration Maternity Iy 26/Mar/19 -
o Antenatal Inpatient o ¥ 16:30 GMT
K& Pushing Started Date/Time |
& Labour K& Active Pushing Started Date/Time
<y Delivery Presenting Part Advancing
Handover Communication - Assistance Called
Second Stage of Labour
Vaginal Examinations A Baby A
Membrane Status Information &> Fetal Monitoring Required Vs
Fetal Monitoring Annotation < Fetal Monitoring Indication Maternal..
Delivery Information Auscultation Method Pinard
Delivery Counts Auscultation Rate bpmiao
Perineum E Electronic Monitaring Method sbdomi...
Matemal Blood Loss Baseline bpmi4n =
Clinician Netification Baseline Description Normal, ..,
Bedside Utrasound Baseline Variability Marmal v...
Antenatal/Intrapartum Medications Accelerations (>15 bpm for >=15 seq) Present
Observations [Opioids] @ Deceleration Yes
Postnatal < Deceleration Description Intermitt...
Psychasocial <» Deceleration - depth in bpm bpmi2p
Bereavement <> Deceleration Duration secondsfg
Birthing Pool il <> Deceleration Interventions Notify se...
oo s Interpretation Category MNormal
@ Newbomn Delivery Information Fetal Adtivity —
% OT- Recovery Obstetrics Fetal Monitoring Ca-sign
o Diabetes Care 4 Fetal Monitoring Annotation
\Y‘/I'[“JMEESEITHHM Fetal Monitoring Annotations Il

Figure I MN -CMS and FHR Monitoring
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Example of stickers to support FHRMand vaginal examination.

Fresh EyesReview the complete CTG Date: Time:
How is thig~etu®
Are there any new risk factors? Signature
Baseline Variability Accelerations | Decelerations| Print
bpm bpm
Is gycling presefit Yes No
Is the baseline appropridte gestational Yes No Management plan
age”?
Is the baseline rising? Yes No
Is the variability betwe&®R5 (normal)? | Yes No
Adequate resting tone Yes No
More time spent during decelerations t Yes No
at baseline

Table 3: Fresh Eyes sticker for maternity hospitals and units without MPCMS.

Vaginal Examination: |No.: Time: Date:
Indication: Consent: [ ]

Abdominal Examination: Membranes:
Presentation: Position:

Intact [_] Ruptured [ ] ARM[]

5" Palpable: FH: .

Liquor:
Cervix: Presentation:
Consistency Cephalic [_] Breech[ ] e
Length (cm) —| Position Clear [ ]
Dilatation Station Blood stained [ ]
Application Caput

Light meconium L]
FHPostVE | Moulding

Thick meconium []
Comments/plan:
Name: Printed Name: Designation:

Figure 2: Vaginal Examination Sticker, for maternity hospitals and units without MNCMS
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101 Review of adverseeonatal outcomes due to labour

The Reports listed on page 5 of this Guiddianee highlighted that adverse outcavhésbour
are frequently due to one or more of the following factors:

1) Non-recognitiorof an intrauterine growth restricted fetus

2) Overusénisuseof oxytocin

3) Misinterpretation of an abnormal CTG trace

4) Failure to recognise equipment (i.e. momitahunction

5) Failure to escalatencerns abowbnormal tracirggn a timely manner

6) Underestimating thimpactof maternal pyrexian adverse outeoes

7) Attempting instrumental delivery when inappropriate

8) Failure to monitor the fetus in early labour; due to either resource issues or a failure to
diagnoséabour

9) Lack of progress labour

10) Failure to consider obstetric history

Sentinel events:

1) Cord prolpse

2) Shoulder dystocia

3) Uterinerupture

4) Placental abruptior.g., haemorrhage, placental insufficiency, vasa praevia

The above themes that are commonly considered to contribute to an adverse perinatal outcome
should be considered and explored inraskyreduction strategy intended to misamnihe

incidence of birth injury.
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11 Staff Education
All obstetrical and midwifery staffvolved in labour ward caaee required tandertake recent
documented training, every two ydhet demonstrates a tieogh understanding of these

Guidelinesand machine usage.

An addendum on staff education requirements will be issued following appropriate interaction

with educationdbodies. This will focus on the following:

1 Intermittent Auscultatiowith Pinard and/ohand held Doppler
1 Fetal Heart Rate Monitor Machine Usage

1 Interpreting cardiotocography

27



12

10.

11.

12.

13.

14.

15.

16.

17.

References
Alfirevic Z, Devane 0 Gyte GM.L., & Cuthbert A. (2017) Continuous

cardiotocography (CTG) as a form of electronic fetal monitoring for fetal assessment

during labourCochrane Database of SystemgtR2Reviews

AyresdeCampos, D., Spong, C.Y., Chandraharar(#)15) FIGO Consensus
Guidelines on Intrapartum Fetal Heart Rate Monitoring, Cardiotocography.
International Journal of Gynaecology and Obstet8igs): 1324

Badawi N. , Kurinczuk, J. J. , Keogh, J. M. ,
Pemberton, P.J. & Stanley, F.199§ Intrapartum risk factors for newborn
encephalopathy: the Westéurstralian caseontrol studyBritish Medical Joui3r
(7172): 1554558.

Bloom 4_,, Belfort M & Saade (2016)What we have learned about irdrapm fetal
monitoring trials in the MFMU Networ&emars irPerinataygy;4Q5) 30717

Devane D Lalor 5., Daly § McGuire W& Smith V. (2012)Cardiotocography versus
intermittent auscultation of fetal heart on admission to labour ward fanessess
fetal wellbeingCochrane Databasen@tiReiew2.

Divon, M.Y., TorresF.P., Yeh SY. & Pau) R.H. (1985)Autocorrelation techniques in
fetal monitoringAmerican Journal of Obstetrics and ;G§iér@6gy

Freeman RK., Garite T.J., NageotteM.P. & Miller, L.A. (2012) Fetal heart rate
monitoripdth ech. Lippincott Williams & WilkinBhiladelphia.

FukushimaT., FloresC.A., Hon, E.H. & DavidsonE.C. Jr, (1985) imitations of

autocorrelation in fetal heart rate monitovmgerican Journal of Obstetrics and;Gynecology

1536):68592.

Al es s

General Electric Healthcg2019)User manuals for: Corometrics 170 series, Corometrics 250

series, Corometrics 250CX , Se@egomer Documentation Portal
Available  from: https://customerdoc.cloud.gehealthcare.com/#/cdp/dashboard
[Accessed on 13 May 2019]

Greulich B. & Tarranf B. Q003§ The latentphase of labour: diagnosis and

management. Journal o BA3po@d.wi f ery & womends

Gross, M.M., Haunschild, T., Stoexen, T., Methner, V. & Guenter, H.H. (2003)
Womend6s recognition of BitthB@26%83ybnt aneous
Haverkamp A., Thompson LE., McFee .C. & Cetrulo C(1976)The evaluation of
continuous fetal heart rate monitoring in high risk preganeyican Journal of Obstetrics
and Gynecqlb@§3):31620

Health Service Executivel@stitute of Olstetricans and Gynaecologists (2@B)ical
Practiceu@leline No. 6, version 1.2; Intrapartum Fetal Heart Ratebnitoring

Health Service Executive (20183h Maternity Indicator System NationalOReéport 2
[online]. Availablenhttps://www.hse.ie/eng/about/.../nationakports.../imisnational
report201711.pdfAccessed 13 May 2019]

Joyce NM.,, Tully E, Kirkham C Dicker P & Breathnach K. (2018pPerinatal

mortality or severe neonatal encephalopathy among normally formed singleton
pregnancies according to obstetric risk status:" Is low risk the new high risk?" A
populatiorbased cohort studfumopeaiburnal @bstetri€s GyneamyandRepauctive
Biobgy5(229: 71-75.

Kiely, D.J.(2015)The incidence of Maternal Artefact during Intrapartum Fetal Heart
Rate MonitoringburnabfObstets an@ynaeoghCamda37(3):2056.

Kiely, D.J.(2018 A 2009 fetaionitor recall that arguably should have been class |.
American Journal of Obstetrics and ;¥ 83368y

28

h

onset


https://customer-doc.cloud.gehealthcare.com/#/cdp/dashboard
https://www.hse.ie/eng/about/.../national-reports.../imis-national-report-201711.pdf
https://www.hse.ie/eng/about/.../national-reports.../imis-national-report-201711.pdf

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Kurinczuk JJ, WhiteKoning, M. & Badawi, N. (201@&pidemiology of neonatal
encephalopathy and hypeisichaemic encephalopatBgrly Huran Deelopme§6):

32938.

MacDonald D., Grant A., Sherid@areira M., Boylan P. & Chalmers I. (1985) The
Dublin randomized controlled trial of intrapartum fetal heart rate monifaniegcan
Journal of Obstetrics and Gyh&&b)o§R439.

MartinezBiarge, M., Die&ebastian, J., Wusthoff, C.J., Mercuri, E. & Cowan, F.M.
(2013) Antepartum and intrapartum factors preceding neonatal higobeimic
encephalopathiPaediatrjds2 1-8.

Mcintyre S, Blair E., BadawiN., Keogh J & Nelson K.B. (2013)Antecedents of
cerebral palsy and perinatal death in term and late preterm sinQlestetsics &
GynecolptR24):86977.

Meaney. S., McGinley, J., Horkan. S., Corcoran. P., Greene, R.A. & Murphy, J. on behalf
of Neonatal Therapeutic pigthermia Working Group. (201Beonatal Therapeutic
Hypothermia in Ireland, Annual Rep@@ZDOCdrk: National Perinatal Epidemiology
Centre

Miller, D.A. (2016 Intrapartum fetal evaluatioin: Gabbe, SNiebyl, J.Simpson,

J., Landon M.,Galan H., JauniauxE., Driscoll D., BerghellaV. & Grobman W.
Obstetrics: normal and problem pred@&hctased, Elsevier, Philadelphia

Ministry of Health, Australi@019)Guidelines for Consultation with Obstetric and Related
Medical Servigferral Guidelifmd)ne] Wellington Ministry of HealthAvailable at:
https://www.health.govt.nz/system/files/documents/publications/refegtiales
jan12.pdfAccessed 13 May 2019]

National Health and Medical Research Co(@@09) National Health and Medical
Research Coumdditional levels of evidence and grades for recomrekmpdations for dev
guidelingSanberraNational Healthral Medical Research Council

Neilson D.R. Jr., FreemarRK. & ManganS. (2008)Signal ambiguity resulting in
unexpected outcome with external fetal heart rate monitArimgrican Journal of
Obstetrics and Gynet6R®)y71724.

Neldam S, Osler M., HansenP.K., Nim, J, Smith SF. & Herte| J.(1986)ntrapartum

fetal heart rate monitoring in a combined lamd higkrisk population: a controlled
clinical trialEuropean Journal of Obstetrics & Gynaecology anddtaepgasi{ic)e B

11.

Nelson K.B., DambrosialM., Ting T.Y. & Grether JK. (1996)Uncertain value of
electronic fetal monitoring in predicting cerebral pé¢sy.England Journal of Medicine
33410):6138.

Nelson, K.B.BinghamP., Edwards, E.M., Horbar, J.D., Kenny,.,Mlader,

T., Pfister, R.H., Raju, T.8oll, R.F., (2012ntecedents of neonatal encephalopathy in
the Vermont Oxford Network Encephalopathy RegR&gtiatrid80 878 886.

National Institute for Health and Care Execell&@@B}(Intrapartum care fchealthy
women and babies. Clinical Guideline [CG190]. London: National Institute for Health
and Care Excellence

Palmer |., Blair E., PettersonB. & Burton P. (1995)Antenatal antecedents of
moderate and severe cerebral gaémdiatric and PeriBptdemiolp8§2):17184

PatriarcoM.S, ViechnickiB.M., HutchinsonT.A., Klaskg SK. & Yeh SY. (1987)A

study on intrauterine fetakuescitation with terbutaliremerican Journal of Obstetrics and
Gynecolptfy{2):3847.

29


https://www.health.govt.nz/system/files/documents/publications/referral-glines-jan12.pdf
https://www.health.govt.nz/system/files/documents/publications/referral-glines-jan12.pdf

33.

34.

35.

36.

37.

38.

39.

40.

PaquetteS, Morettj F., O'ReillyK., FerrarpZ.M. & Oppenheimer. (2014)The

incidence of maternal artefact during intrapartum fetal heart rate moditonirzdf

Obstets an@ynaeogfCamda36(11):9628.

Philips Healthcar@@1%).Instructions for Agalon fetal monitor. FM20/30, FM 40/50,
Avalon CL. Release J.3 with Software Revisfralatexkom:
http://incenter.medical.philips.com/default.aspx?tabidfX@essad on 13 May 2019]
Philips Healthcar@@1%) FM20/30/40/50 & CL Avalon Fetal Monitor Rel. J.3 Training
Guide 4535 644 941BNG). Available from:
http://incenter.medical.philips.cgdefault.aspx?tabid=72Accessed on 13 May 2019]
RoyalAustralian antilew ZealandCollege of Obstetricians and Gynaecolodsts)(
Intrapartum Fetal Surveildsheeln East Melbourne: The Royal Australian and New
Zealand College oftStetricianand Gynaecologists

SkupskiD.W. & Eglinton G.S. (2002)Intrapartum fetal stimulation tests: a meta
analysibstetrics & Gynecdlo@):830.

SarnatH.B. & SarnatM.S.(1976)Neonatal encephalopathy following fetal distress: a
clinical and electroeephalographic studiournal of American Medical Association Achieves
ofNeuragy3369%706

State Claims Agen@0(7) National Clinical Incidents, Claims and Costs Report, lessons learned,
a five year review:-20149Dublin: National Treasury Management Agency

Vintzileos, A.M., Nochimson, D.J., Antsaklis, A., Varvarigos, |., Guzman, E.R., &
Knuppel, R.A. (1995) Comparison of Intrapartum electronic fetal heart rate monitoring
versus intermittent auscultation in detgctetal academia at birtkmerican Journal of
Obstetrics and Gynet@Rip214.

30


http://incenter.medical.philips.com/default.aspx?tabid=729
http://incenter.medical.philips.com/default.aspx?tabid=729

Appendices
1 Leaflet for women and families
2 Schedule of Intrapartum Fetal Monitoring Guideline Revision Group meetings

31



Monitoring your baby’s heart rate

|
) = National
when you are in labour: If. /(éy/fi]Women&lnfants

Intermittent Auscultation & Cardiotocography Health Programme

‘Why do we monitor your baby's heart beat? Monitoring your baby's heartbeat allows us to ensure the blood supply to
your baby is healthy. There are 2 ways to monitor your baby's heartbeat during labour: Intermittent Auscultation &
Cardiotocography (CTG monitoring).

Labour can be a stressful time for all babies and although CTG Monitoring is an imperfect method, it is the most reliable
method we have. In the England and Wales during the 1950s (British Perinatal Mortality Survey, 1958), approximately
80/10,000 babies died during labour. We now know that approximately 2/10,000 babies die during labour and one of the

reasons for this decrease is fetal heart rate monitoring.

Intermittent Auscultation with a Doppler Intermittent Auscultation with a Pinard stethoscope
What is Intermittent Auscultation? If you have no abnormal risk factors, your carer will use either a handheld Doppler
or Pinard stethoscope to feel to your baby's heart rate. If a Doppler is used, you will also be able to hear your baby's heart
rate. To tell the difference between you and your baby's heart rate, your midwife will also listen to your heart rate. This
takes about 1 minute to do.
How often will | have Intermittent Auscultation? Intermittent Auscultation is done every 15 minutes in the first stage
of labour. During the second stage of labour (which is when you feel the need to start pushing), intermittent auscultation will
be done every 5 minutes. If your midwife or doctor are having difficulty listening to your baby's heart rate, they may use a
CTG machine to record your baby's heart beat. This will be removed if all is well with your baby.
How is Intermittent Auscultation done? To feel your contractions, your doctor or midwife will place their hand on your
stomach. Using a Doppler or Pinard stethoscope, they will listen to your baby's heartbeat at the end of a contraction and
check your pulse at the same time.
Is there a risk in using Intermittent Auscultation? If your baby's heart rate changes suddenly, although rare, this
» change will not be detected immediately.
What is Cardiotocography/CTG? CTG measures your baby's heart rate
and your contractions, checking that your baby's heart rate stays normal
during contractions. It is important as contractions reduce the blood supply
to the baby. A baby who is healthy should cope well with the stresses of

labour contractions, but sometimes a baby will not cope well with these

stresses. CTG monitoring aims to help your carer see if your baby cannot

cope well with these stresses.

This information aims to answer frequently asked questions about fetal heart rate monitoring during labour. For more information specific

to your individual needs, please ask your midwife or obstetrician.
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