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UMBILICAL CORD PROLAPSE

This is the first edition of this guideline.

1. Purpose and scope

The purpose of this guideline is to describe modalities to prevent, diagnose and manage cord prolapse. It
addresses those pregnant women at high risk of or with a diagnosis of cord prolapse in hospital and
community settings. Pregnancies complicated by fetal malformation or with cord prolapse before 22
completed weeks of gestation will not be covered by this guideline. All later gestations are included.

2. Background and introduction

Cord prolapse has been defined as the descent of the umbilical cord through the cervix alongside (occult) or
past the presenting part (overt) in the presence of ruptured membranes.1,2 Cord presentation is the presence
of the umbilical cord between the fetal presenting part and the cervix, with or without membrane rupture.
The overall incidence of cord prolapse ranges from 0.1% to 0.6%.1,3–11 In the case of breech presentation, the
incidence is slightly higher than 1%.12 It has been reported that male fetuses appear to be predisposed to cord
prolapse.7,9,13 The incidence is influenced by population characteristics and is higher where there is a large
percentage of multiple gestations.14

Cases of cord prolapse appear consistently in perinatal mortality enquiries,15–18 and one large study found a
perinatal mortality rate of 91/1000.1 Prematurity and congenital malformations account for the majority of
adverse outcomes associated with cord prolapse in hospital settings1 but birth asphyxia is also associated with
cord prolapse.1,9 Perinatal death has been described with normally formed term babies, particularly with
planned home birth.1,16,19,20 Delay in transfer to hospital appears to be an important contributing factor.1

Asphyxia may also result in hypoxic–ischaemic encephalopathy and cerebral palsy.21 The principal causes of
asphyxia in this context are thought to be cord compression and umbilical arterial vasospasm preventing
venous and arterial blood flow to and from the fetus. There is a paucity of long-term follow-up data of babies
born alive after cord prolapse in both hospital and community settings.

The management of prolapsed cord is one of the labour ward guidelines mandated by the Clinical Negligence
Scheme for Trusts (CNST),22 Welsh Pool Risk23 and Clinical Negligence and Other Risks Scheme (CNORIS)24

maternity standards in England, Wales and Scotland, respectively.

3. Identification and assessment of evidence

This RCOG guideline was developed in accordance with standard methodology for producing RCOG Green-
top Guidelines. Medline, Embase, the Cochrane Database of Systematic Reviews, the Cochrane Control
Register of Controlled Trials (CENTRAL), the Database of Abstracts of Reviews and Effects (DARE) the ACP
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Journal Club, and Ovid database, including in-process and other non-indexed citations, were searched using
the terms ‘umbilical cord’, ‘prolapse’ and ‘funic (cord)’. Selection of articles for analysis and review was then
made based on relevance to the objectives. Further documents were obtained by the use of freetext terms
and hand searches.

The levels of evidence and the grade of recommendations used in this guideline originate from the guidance
by the Scottish Intercollegiate Guidelines Network Grading Review Group that incorporates formal
assessment of the methodological quality, quantity, consistency and applicability of the evidence base.25

Because of the emergent nature and rare incidence of the condition, there are no randomised controlled trials
comparing interventions. There are large numbers of case reports, case–control studies and case series. Some
studies have simply used the general population as control group. Other studies have controlled for known
confounding variables.

4. Clinical issues

4.1 What are the risk factors for cord prolapse?

Clinicians need to be aware of the risk factors associated with umbilical cord prolapse.

Several risk factors are associated with cord prolapse (Table 1):1,5,7,9,10,26

In general, these factors predispose to cord prolapse by preventing close application of the
presenting part to the lower part of the uterus and/or pelvic brim. Rupture of membranes in such
circumstances compounds the risk of prolapse.

Some authorities have also speculated that cord abnormalities (such as true knots or low content
of Wharton’s jelly) and fetal hypoxia–acidosis may alter the turgidity of the cord and predispose to
prolapse.7–29

Interventions can result in cord prolapse with about 50% of cases being preceded by obstetric
manipulation.30 The manipulation of the fetus with or without prior membrane rupture (external
cephalic version, internal podalic version of the second twin, manual rotation, placement of
intrauterine pressure catheters)30,31 and planned artificial rupture of membranes,11,30 particularly with
an unengaged presenting part, are the interventions that most frequently precede cord prolapse.

Table 1.  Risk factors for cord prolapse

General Procedure related

Multiparity Artificial rupture of membranes

Low birth weight, less than 2.5 kg Vaginal manipulation of the fetus with ruptured membranes

Prematurity less than 37 weeks External cephalic version (during procedure)

Fetal congenital anomalies Internal podalic version

Breech presentation Stabilising induction of labour

Transverse, oblique and unstable lie (when the Insertion of uterine pressure transducer
longitudinal axis of the fetus is changing repeatedly)

Second twin

Polyhydramnios

Unengaged presenting part

Low-lying placenta, other abnormal placentation
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Induction of labour with prostaglandins is not associated with cord prolapse.1

4.2 Can cord presentation be detected antenatally?

Routine ultrasound examination is not sufficiently sensitive or specific for identification of cord
presentation antenatally and should not be performed to predict increased probability of cord prolapse,
unless in the context of a research setting.

In two Canadian studies, cord prolapse was preceded by the identification of cord presentation at
routine ultrasound (real time with colour mapping) in only 12.5% of cases. Just one of 13 cases of
suspected cord presentation developed cord prolapse.32

4.3 Can cord prolapse or its effects be avoided?

With transverse, oblique or unstable lie, elective admission to hospital after 37+6 weeks of gestation
should be discussed and women should be advised to present quickly if there are signs of labour or
suspicion of membrane rupture.

Women with noncephalic presentations and preterm prelabour rupture of the membranes should be
offered admission.

Artificial membrane rupture should be avoided whenever possible if the presenting part is mobile. If it
becomes necessary to rupture the membranes, this should be performed with arrangements in place for
immediate caesarean delivery.

Vaginal examination and obstetric intervention in the context of ruptured membranes and a high
presenting part carry the risk of upward displacement and cord prolapse. Upward pressure on the
presenting part should be kept to a minimum in such women.

Rupture of membranes should be avoided if, on vaginal examination, the cord is felt below the
presenting part. When cord presentation is diagnosed in established labour, caesarean section is
usually indicated.

One study evaluated outcomes in 29 women with transverse or unstable lie after 37 weeks of
gestation. When managed expectantly as outpatients, five (17%) eventually presented in labour with
a persistent transverse lie. Major complications included two prolapsed cords and one neonatal
death.33

Inpatient care minimises delays in diagnosis and management of cord prolapse. Labour or ruptured
membranes in the context of an abnormal lie is an indication for caesarean section.33 Women with
preterm prelabour rupture of membranes with noncephalic presentations appear to have a
significantly higher risk of cord prolapse when compared with their cephalic counterparts.34

4.4 When should cord prolapse be suspected?

Cord presentation and prolapse may occur without outward physical signs and with a normal fetal heart
rate pattern. The cord should be examined for at every vaginal examination in labour and after
spontaneous rupture of membranes if risk factors are present or if cardiotocographic abnormalities
commence soon thereafter.
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With spontaneous rupture of membranes in the presence of a normal fetal heart rate patterns and the
absence of risk factors for cord prolapse, routine vaginal examination is not indicated if the liquor is
clear.

Cord prolapse should be suspected where there is an abnormal fetal heart rate pattern (bradycardia,
variable decelerations etc), particularly if such changes commence soon after membrane rupture,
spontaneously or with amniotomy.

Speculum and/or digital vaginal examination should be performed at preterm gestations when cord
prolapse is suspected.

Bradycardia or variable fetal heart rate decelerations have been associated with cord prolapse and
their presence should prompt vaginal examination.35 In one series of 89 cases of cord prolapse in
women being monitored electronically, each one had trace abnormalities; 66% had variable
decelerations and 34% had a prolonged deceleration of more than 1 minute or persistent
bradycardia.36

Mismanagement of abnormal fetal heart rate patterns is the most common feature of substandard
care identified in perinatal death associated with cord prolapse.16

Prompt vaginal examination is the most important aspect of diagnosis. The Confidential Enquiries
into Maternal and Child Health 27/28 project17 highlighted the importance of avoiding digital
vaginal examinations in women with preterm labour but suspicion of cord prolapse was regarded
as an exception to that rule.

4.5 What is the optimal initial management of cord prolapse in hospital settings?

When cord prolapse is diagnosed before full dilatation, assistance should be immediately called and
preparations made for immediate delivery in theatre.

There are insufficient data to evaluate manual replacement of the prolapsed cord above the presenting
part to allow continuation of labour. This practice is not recommended.

To prevent vasospasm, there should be minimal handling of loops of cord lying outside the vagina.

To prevent cord compression, it is recommended that the presenting part be elevated either manually or
by filling the urinary bladder.

Cord compression can be further reduced by the mother adopting the knee–chest position or head-down
tilt (preferably in left-lateral position).

Tocolysis can be considered while preparing for caesarean section if there are persistent fetal heart rate
abnormalities after attempts to prevent compression mechanically and when the delivery is likely to be
delayed.

Although the measures described above are potentially useful during preparation for delivery, they
must not result in unnecessary delay.

Umbilical cord replacement by digital elevation has been advocated for managing cord prolapse to
allow labour to continue. In a series of eight cases of cord prolapse, the procedure was not possible
in one woman and vaginal delivery was imminent in another two. The prolapsed cord was
successfully replaced in the five other women. The prolapsed segment was described as short in all
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five cases. Continuous fetal monitoring was used before, during and after the replacement. Typically,
there was a prolonged deceleration of 4 minutes during the reduction. Two fetuses (40%) had
persistent cardiotocographic abnormalities after the reduction and, in both, the umbilical artery
blood gas pH was less than 7.25 after delivery. There were no neonatal deaths or Apgar scores of
less than seven at 5 minutes but other short- or long-term outcome measures of neonatal morbidity
were not reported.37 These data are insufficient to support cord replacement and this should not
be used outside a clinical trial. In this study, in all five women where replacement was successful a
vaginal delivery was achieved. There have been no studies in which cord replacement has been
used as a temporary measure while preparing for caesarean section.

There are concerns that manipulation of the cord or exposure to air may cause reactive
vasoconstriction and fetal hypoxia-acidosis.2,38,39 Some authorities advise that swabs soaked in warm
saline are wrapped around the cord but this is of unproven benefit.38,39

Elevation of the presenting part is thought to reduce pressure on the umbilical cord and prevent
vascular occlusion. There have been no randomised controlled trials but its use has been associated
with a high chance of good outcome.

Manual elevation is achieved by inserting a gloved hand or two fingers in the vagina and pushing
the presenting part upwards. A variation is to remove the hand from the vagina once the presenting
part is above the pelvic brim and apply continuous suprapubic pressure upwards.40 Excessive
displacement may encourage more cord to prolapse.

Simple manual displacement was assessed in 132 cases in a large Oxford study.1 After excluding
death due to extreme prematurity and lethal anomaly, there was only one death from asphyxia in
the remaining 121 cases. This outcome was associated with delayed transfer from home.

If the decision-to-delivery interval is likely to be prolonged, particularly if it involves ambulance transfer,
elevation through bladder filling may be more practical. Bladder filling can be achieved quickly by inserting
the end of a blood giving set into a Foley’s catheter. The catheter should be clamped once 500–750 ml has
been instilled. It is essential to empty the bladder again just before any delivery attempt, be it vaginal or
caesarean section.

In original description by Vago,41 the procedure was performed in a moderate Trendelenburg
position. There was one neonatal death in 28 cases, with a decision-to-delivery interval of 25–115
minutes. In a second study,42 88 cases of cord prolapse in the first stage were treated with bladder
instillation before caesarean section. There were no fetal deaths, despite a diagnosis–delivery
interval of more than 30 minutes for 48 women. Chetty et al.43 recorded no perinatal deaths in 24
cases similarly managed with an average diagnosis–delivery interval of 65 minutes.

The knee–chest and head-down positions have not been evaluated for the management of cord prolapse
independently of other interventions.

Tocolysis has been used to reduce contractions and abolish bradycardia, including women with
cord prolapse.44–46 The suggested tocolytic regimen is terbutaline 0.25 mg subcutaneously.38,39,47,48

4.6 What is the optimal mode of delivery with cord prolapse?

A caesarean section is the recommended mode of delivery in cases of cord prolapse when vaginal
delivery is not imminent, to prevent hypoxia–acidosis.
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A category 1 caesarean section should be performed with the aim of delivering within 30 minutes or less
if there is cord prolapse associated with a suspicious or pathological fetal heart rate pattern but without
unduly risking maternal safety.

Verbal consent is satisfactory.

Category 2 caesarean section is appropriate for women in whom the fetal heart rate pattern is normal.
Regional anaesthesia may be considered in consultation with an experienced anaesthetist.

Caesarean section is associated with a lower perinatal mortality and reduced risk of Apgar score
less than three at 5 minutes compared with spontaneous vaginal delivery in cases of cord prolapse
when delivery is not imminent.9 However, when vaginal birth is imminent, outcomes are similar or
better when compared with caesarean section.1,8

There is poor correlation between the decision-to-delivery interval and umbilical cord pH.49–52 The
30-minute decision-to-delivery interval is the acknowledged target for category 1 caesarean
section.22,53 The average interval between decision and childbirth for fetal concern in maternity
units in the UK ranges between 30 and 40 minutes48 but, in the National Sentinel Caesarean Section
Audit,54 for cases with cord prolapse the median interval was 17 minutes and 75% of deliveries were
performed within less than 26 minutes (interquartile range 12–26). It is acknowledged that patient
safety and attention to the individual woman is more important than fixation on time targets.

For women at term with a grossly pathological fetal heart rate pattern on transfer from home
(severe bradycardia), category 1 caesarean section should be advised, as dictated by national
guidelines.55 For women with a grossly pathological pattern at extremely preterm gestation (less
than 24 weeks), a discussion of the chance of (healthy) survival should take place.

With modern techniques, the complications of general anaesthesia are rare but still higher than for
regional anaesthesia.56 The use of temporary measures, as described above, can reduce cord
compression, making regional anaesthesia the technique of choice.57 Repeated attempts at regional
anaesthesia should be avoided.

The outcome for emergency caesarean section is not worse for deliveries occurring up to 60
minutes from decision,54 provided that the situation is not immediately life-threatening for the fetus,
but care must be taken to avoid unnecessary delay during preparation.

Vaginal birth, in most cases operative, can be attempted at full dilatation if it is anticipated that delivery
would be accomplished quickly and safely.

Breech extraction can be performed under some circumstances, such as after internal podalic version
for the second twin.

In a study in which 39 women with cord prolapse in the second stage of labour were allowed to
deliver vaginally, the percentage of babies with 5-minute Apgar scores of less than seven was 5% for
a decision-to-delivery interval less than 10 minutes, 30% for 10–20 minutes and 71% for 20–30
minutes. There were no cases with decision-to-delivery interval of 30 minutes or over.42

One large retrospective study demonstrated that a mean decision-to-delivery interval of 15 minutes
(SD 9.5 minutes) is achievable in operative vaginal deliveries in a labour room (with 30 minutes for
delivery in an operating room) for urgent indications (‘fetal distress’).58 However, another study
showed that assisted vaginal birth for urgent indications took 27 minutes on average (SD 14
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minutes). Further analysis showed that only 41/110 (37%) were delivered within 20 minutes and
57/110 (52%) within 30 minutes.59

It is important that clinicians only attempt vaginal birth for those women with very favourable characteristics.
It should also be remembered that any delays could be compounded by the possible need to then undertake
a caesarean birth.

In the Oxford study,1 the only case of birth asphyxia was associated with an emergency caesarean
section after planned home birth. There were 21 attempted forceps deliveries for viable fetuses
with cord prolapse, all of which were successful. Of live fetuses delivered vaginally, none had 5-
minute Apgar score of less than seven or an arterial cord pH of less than 7.1. The decision-to-
delivery interval was less than 20 minutes in 31 of 32 vaginal deliveries and less than 30 minutes
in the remaining case.

The operator should choose the instrument most appropriate to the clinical circumstances and
their level of skill. Forceps and vacuum deliveries have different benefit and risk profiles.61 A recent
study showed no difference in neonatal outcomes for fetal distress58 but the two instruments have
not been compared directly in the context of cord prolapse.

A practitioner competent in the resuscitation of the newborn should attend all deliveries with cord
prolapse. Paired cord blood samples should be taken for pH and base excess measurement.

Neonates born live after cord prolapse are highly likely to require resuscitation, as evidenced by a high rate
of low Apgar scores; 21% at 1 minute and 7% at 5 minutes.1

The strong predictive value of a normal paired cord blood gas for the exclusion of intrapartum-
related hypoxic–ischemic brain damage justifies the use of paired cord gas analysis in cord
prolapse.48

4.7 What is the optimal management in community settings?

Women should be advised, over the telephone if necessary, to assume the knee–chest face-down
position while waiting for hospital transfer. During emergency ambulance transfer, the knee–chest is
potentially unsafe and the left-lateral position should be used.

All women with cord prolapse should be advised to be transferred to the nearest consultant-led unit for
delivery, unless an immediate vaginal examination by a competent professional reveals that a
spontaneous vaginal delivery is imminent. Preparations for transfer should still be made.

The presenting part should be elevated during transfer by either manual or bladder filling methods. It
is recommended that community midwives carry a Foley catheter for this purpose and equipment for
fluid infusion.

To prevent vasospasm, there should be minimal handling of loops of cord lying outside the vagina.

Perinatal mortality is increased by more than ten-fold when cord prolapse occurs outside hospital compared
with prolapse occurring inside the hospital.36 Neonatal morbidity is also increased in this circumstance.1

Elevation of the presenting part during transfer can probably prevent cord compression.62,63
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4.8 What is the optimal management of cord prolapse before viability?

Expectant management should be discussed for cord prolapse complicating pregnancies with
gestational age at the limits of viability.

Uterine cord replacement may be attempted.

Women should be counselled on both continuation and termination of pregnancy following cord
prolapse at the threshold of viability.

At extreme preterm gestational age (before 24 weeks), temporary measures have been recorded for
periods up to 3 weeks.2,64–66 Prolongation of pregnancy at such gestational ages creates a chance of
survival but morbidity from prematurity remains a frequent serious problem.67

Some women may prefer to choose termination of pregnancy, perhaps after a short period of observation to
see if labour commences spontaneously. Late termination of pregnancy requires specialist expertise and should
only be performed in context of recommendations of the RCOG.68 There should be a clear distinction between
augmentation of labour with the intention of achieving a live baby and termination of the pregnancy where
the intention is that the baby is not born alive and, if over 21 completed weeks, feticide needs to be considered.

There is one reported case of cord replacement at extreme preterm gestational age (23 completed
weeks of gestation). The woman was in labour and vaginal delivery occurred after 8 hours.37 There
have been no reports of cases in which uterine replacement of the cord was used to assist
expectant management of cord prolapse at extreme preterm gestation.

There are no data to guide decisions about the timing of delivery. Delivery should be considered if there are
signs of severe fetal compromise once viability has been reached or a gestational age associated with a
reasonable neonatal outcome is achieved. Some women might prefer to run a high risk of fetal death to
achieve a gestational age associated with a better chance of healthy neonatal survival.

5. Clinical governance

5.1 Debriefing

Postnatal debriefing should be offered to every woman with cord prolapse.

After severe obstetric emergencies, women might be psychologically affected with postnatal
depression, post-traumatic stress disorder or fear of further childbirth. Women with cord prolapse
who undergo urgent transfer to hospital might be particularly vulnerable to emotional problems.62

Debriefing is an important part of maternity care and should be offered by a professional
competent in counselling.69–71

5.2 Training

All staff involved in maternity care should receive at least annual training in the management of
obstetric emergencies including the management of cord prolapse.

Updates on the management of obstetric emergencies (including the interpretation of fetal heart rate
patterns) are a proactive approach to risk management. CNST,22 CNORIS24 and Welsh Pool Risk23 standards
mandate that all staff involved in maternity care should attend annual multidisciplinary rehearsals (skill drills)
including the management of cord prolapse. Such rehearsals allow staff, especially new and junior members,
to familiarise themselves with their specific role in emergencies.
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One study of training did not demonstrate any benefit for the management of cord prolapse72 but a recent
large study (SaFE) showed that practical, multiprofessional, obstetric emergency training increased midwives’
and doctors’ knowledge of obstetric emergency management73 and improved the management of simulated
shoulder dystocia74 and eclampsia. Overall, training resulted in a sustained improvement in performance.75

Annual training seems adequate for those already proficient but more frequent rehearsal is
advisable for those initially lacking competency until skill acquisition is achieved.75 Further work is
required to specifically evaluate the role of training in preventing cord prolapse related morbidity.

5.3 Clinical incident reporting

Clinical incident forms should be submitted for all cases of cord prolapse.

6. Auditable standards

1. Proportion of staff receiving annual training in cord prolapse.

2. Audit of the management of cord prolapse in hospital settings.

3. Audit of the management of cord prolapse in community settings.

4. Diagnosis–delivery interval for spontaneous and assisted vaginal deliveries and caesarean sections in cases
of cord prolapse.

5. Critical analysis of adverse outcomes (compliance with guidance).
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APPENDIX I: Algorithm for the management of cord prolapse
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Grades of recommendations

At least one meta-analysis, systematic reviews
or randomised controlled trial rated as 1++
and directly applicable to the target
population; or
A systematic review of randomised controlled
trials or a body of evidence consisting
principally of studies rated as 1+, directly
applicable to the target population and
demonstrating overall consistency of results

A body of evidence including studies rated as
2++ directly applicable to the target
population and demonstrating overall
consistency of results; or
Extrapolated evidence from studies rated as
1++ or 1+

A body of evidence including studies rated as
2+ directly applicable to the target population
and demonstrating overall consistency of
results; or
Extrapolated evidence from studies rated as
2++

Evidence level 3 or 4; or
Extrapolated evidence from studies rated as
2+

Good practice point

Recommended best practice based on the
clinical experience of the guideline
development group

Classification of evidence levels

1++ High-quality meta-analyses, systematic
reviews of randomised controlled trials or
randomised controlled trials with a very low
risk of bias

1+ Well-conducted meta-analyses, systematic
reviews of randomised controlled trials
or randomised controlled trials with a
low risk of bias

1- Meta-analyses, systematic reviews of
randomised controlled trials or
randomised controlled trials with a high
risk of bias

2++ High-quality systematic reviews of
case–control or cohort studies or high-
quality case–control or cohort studies
with a very low risk of confounding, bias
or chance and a high probability that the
relationship is causal

2+ Well-conducted case–control or cohort
studies with a low risk of confounding,
bias or chance and a moderate prob-
ability that the relationship is causal

2- Case–control or cohort studies with a
high risk of confounding, bias or chance
and a significant risk that the
relationship is not causal

3 Non-analytical studies; e.g. case reports,
case series

4 Expert opinion
�

C

D

B

A

APPENDIX II

Clinical guidelines are: ‘systematically developed statements which assist clinicians and patients in
making decisions about appropriate treatment for specific conditions’. Each guideline is systematically
developed using a standardised methodology. Exact details of this process can be found in Clinical
Governance Advice No. 1: Development of RCOG Green-top Guidelines (available on the RCOG website
at www.rcog.org.uk/index.asp?PageID=75). These recommendations are not intended to dictate an
exclusive course of management or treatment. They must be evaluated with reference to individual
patient needs, resources and limitations unique to the institution and variations in local populations. It is
hoped that this process of local ownership will help to incorporate these guidelines into routine
practice. Attention is drawn to areas of clinical uncertainty where further research may be indicated.

The evidence used in this guideline was graded using the scheme below and the recommendations
formulated in a similar fashion with a standardised grading scheme.

The Guidelines review process will commence in April 2011
unless otherwise indicated
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DISCLAIMER

The Royal College of Obstetricians and Gynaecologists produces guidelines as an educational aid to good clinical
practice. They present recognised methods and techniques of clinical practice, based on published evidence, for
consideration by obstetricians and gynaecologists and other relevant health professionals. The ultimate judgement
regarding a particular clinical procedure or treatment plan must be made by the doctor or other attendant in the light
of clinical data presented by the patient and the diagnostic and treatment options available.

This means that RCOG Guidelines are unlike protocols or guidelines issued by employers, as they are not intended to
be prescriptive directions defining a single course of management. Departure from the local prescriptive protocols or
guidelines should be fully documented in the patient’s case notes at the time the relevant decision is taken.
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