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Abstract

Objective: The primary objective of this guideline was to develop
consensus statements to guide clinical practice and
recommendations for obstetric management of a pregnancy at
borderline viability, currently defined as prior to 25þ6 weeks.

Intended Users: Clinicians involved in the obstetric management of
women whose fetus is at the borderline of viability.

Target Population: Women presenting for possible birth at borderline
viability.

Evidence: This document presents a summary of the literature and a
general consensus on the management of pregnancies at
borderline viability, including maternal transfer and consultation,
administration of antenatal corticosteroids and magnesium sulfate,
fetal heart rate monitoring, and considerations in mode of delivery.
Medline, EMBASE, and Cochrane databases were searched using
the following keywords: extreme prematurity, borderline viability,
preterm, pregnancy, antenatal corticosteroids, mode of delivery.
The results were then studied, and relevant articles were reviewed.
The references of the reviewed studies were also searched, as
were documents citing pertinent studies. The evidence was then
presented at a consensus meeting, and statements were
developed.

Validation Methods: The content and recommendations were
developed by the consensus group from the fields of Maternal-Fetal
Medicine, Neonatology, Perinatal Nursing, Patient Advocacy, and
Ethics. The quality of evidence was rated using criteria described in
the Grading of Recommendations Assessment, Development and
Evaluation methodology framework (reference 1). The Board of the
issued and is subject to change. The information should not be
wed. Local institutions can dictate amendments to these opinions.
e contents may be reproduced in any form without prior written

ir care in partnership with their health care providers. To facilitate
t are evidence based, culturally appropriate, and tailored to their
ily should be sought and the final decision about the care and
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Society of Obstetricians and Gynaecologists of Canada approved
the final draft for publication.

Methods: The quality of evidence was rated using the criteria
described in the Grading of Recommendations, Assessment,
Development, and Evaluation methodology framework. The
interpretation of strong and weak recommendations is described
later. The Summary of Findings is available upon request.

Benefits, Harms, and Costs: A multidisciplinary approach should be
used in counselling women and families at borderline viability. The
impact of obstetric interventions in the improvement of neonatal
outcomes is suggested in the literature, and if active resuscitation is
intended, then active obstetric interventions should be considered.

Guideline Update: Evidence will be reviewed 5 years after publication
to decide whether all or part of the guideline should be updated.
However, if important new evidence is published prior to the 5-year
cycle, the review process may be accelerated for a more rapid
update of some recommendations.

Sponsors: This guideline was developed with resources funded by the
Society of Obstetricians and Gynaecologists of Canada and the
Women and Babies Program at Sunnybrook Health Sciences
Centre.

Recommendations

1. Women facing decisions regarding obstetric and neonatal man-
agement at extremely preterm gestations should be counselled by
an expert multidisciplinary team. Neonatal survival data vary glob-
ally, and national and local data are important elements of coun-
selling. The data should be interpreted with the understanding that
perinatal management has a role to play in these results (Weak,
Moderate).

2. Whenever possible, women at periviable gestations should be
offered transfer to a level 3 centre. If a clear, informed decision has
been reached not to provide the infant with intensive care if deliv-
ered, and if specialized comfort care can be provided at the referring
centre, the transfer may not be necessary. Decision to transfer
should factor in gestational age, estimated fetal weight, and parental
preferences. Practitioners should be educated about the manage-
ment options for extreme prematurity and should have the option to
call specialist practitioners for advice in managing these cases. Care
ABBREVIATIONS
ACS antenatal corticosteroids

EFM electronic fetal monitoring

EFW estimated fetal weight

IVH intraventricular hemorrhage

MgSO4 magnesium sulfate

RDS respiratory distress syndrome
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providers should acknowledge the difficulty and disruption associ-
ated with transfer and should prepare women and their families for
the process and potential outcomes (Strong, Moderate).

3. First trimester ultrasound should be offered in all pregnancies,
especially when risk factors for preterm birth are present. The value
of ultrasound-measured estimated fetal weight in decision-making
around obstetric interventions requires study (Strong, Low).

4. In the periviable periods, antenatal corticosteroids should be
administered after careful consideration of the likelihood of delivery
and the resuscitation wishes of the family. If delivery is expected
within 7 days, and if full resuscitation is planned, a single course of
antenatal corticosteroids should be administered to women (Strong,
Moderate).

5. A rescue dose of corticosteroid, when the initial course of cortico-
steroid was given before 25 weeks, should not currently be rec-
ommended because benefit or harm of such additional dose is not
proven. Further study is required (Strong, Moderate).

6. Magnesium sulfate for neuroprotection should be given after careful
consideration of the likelihood of delivery and the benefits of treat-
ment. If delivery is expected imminently, and if full resuscitation is
planned, magnesium sulfate should be administered in the extreme
preterm population in accordance with local protocols and the
existing SOGC guideline (Strong, Moderate).

7. Other than for maternal indications, routine Caesarean delivery in
the extreme preterm population should be avoided (Strong, High). In
cases of fetal malpresentation or other obstetric indications, the
limitations of evidence should be discussed and a multidisciplinary
approach should be used to come to a decision that considers both
maternal and fetal outcome when active neonatal management is
planned (Strong, Moderate).

8. Intrapartum continuous fetal monitoring should be used when active
neonatal management in planned. Interpretation parameters should
be used cautiously by those experienced in the care of preterm and
extremely preterm gestations (Weak, Low).

9. Delayed cord clamping in the extreme preterm population is rec-
ommended. When this is not feasible, cord milking should be
considered (Strong, Moderate).
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INTRODUCTION

s technology and medical interventions have evolved,
Athe lower limits of GA at which newborns are
considered viable have shifted. With increased provision of
active resuscitative measures to infants born at lower GAs,
obstetric interventions remain a key component in ensuring
that these very fragile infants have the best chance of intact
survival. The borderline of viability is classically defined as
the period between 22þ0 and 25þ6 weeks. Most centres
will advocate for active intervention beyond 25þ0 weeks,
and few will offer active intervention at 22þ0 weeks. The
period of ambiguity of intervention is greatest prior to and
including 24þ6 weeks. The lower limit of viability is
constantly changing. The role of active obstetric interven-
tion in the outcome of the neonates at borderline viability
requires increased discussion and research. This document
aims at providing guidance for these difficult cases.

According to Canadian data from level 3 centres, neonates at
23þ0 to 24þ6 weeks constitute about 2% of admissions to
Table 1. Key to Grading of Recommendations,
Assessment, Development, and Evaluation7

Strength of the
recommendation Definition

Strong Highly confident of the balance between
desirable and undesirable consequences
(ie, desirable consequences outweigh the
undesirable consequences or undesirable
consequences outweigh the desirable
consequences).

Weaka Less confident of the balance between
desirable and undesirable consequences.

Quality level of a
body of evidence Definition

Highjþþþþ We are very confident that the true effect lies
close to that of the estimate of the effect.

Moderatejþþþ0 We are moderately confident in the effect
estimate: the true effect is likely to be close to
the estimate of the effect, but there is a
possibility that it is substantially different.

Lowjþþ00 Our confidence in the effect estimate is limited.
The true effect may be substantially different
from the estimate of the effect.

Very Lowjþ000 We have very little confidence in the effect
estimate: the true effect is likely to be
substantially different from the estimate of
effect.

Examples

Strong, Moderatejþþþ0: Strong recommendation, moderate quality of
evidence.

Weak, Lowjþþ00: Weak recommendation, low quality of evidence.
aWeak recommendations should not be misinterpreted as weak evidence or
uncertainty of the recommendation.
NICUs. In the 2015 annual report of the Canadian Neonatal
Network,1 75% and 94% of 23-week and 24-week neonates,
respectively, received active management. This was an in-
crease from 2013,2 when 46% and 67% of the 23-week and
24-week neonates, respectively, received activemanagement.
In 2015, the CanadianNeonatal Network reported that 53%
of 23-week neonates and 75% of 24-week neonates survived
to discharge from the level 3 NICU. It is unclear from these
data what obstetric circumstances and interventions pre-
ceded the delivery and what impact these circumstances may
have had on neonatal survival.

Because of this lack of differentiation in outcomes based
on care provision prior to delivery, and because we know
that these interventions may confer a survival benefit, the
outcome of database findings should be interpreted with
caution. Indeed, as more obstetric interventions are
offered, an increase in survival has been seen in database
studies examining outcomes in this population.3 At pre-
sent, there is a paucity of research on outcomes of infants
born after mothers received active obstetric management.
The impact of administration of ACS for enhanced lung
maturity, MgS04 for neuroprotection, and mode of delivery
on survival on the long-term outcomes of the neonate at
borderline viability remains unanswered in the current
literature, and although the gaps are being filled by ongoing
research, guidelines are necessary to help direct clinical care
during this time of rapid change.

The intention of this guideline is to help practitioners in
counselling families to make an informed decision about
obstetric management relating to the planned resuscitation
of their child and to allow clinicians to optimize this
management to allow for the best maternal and neonatal
outcome when active management is offered and full
resuscitation is intended. The present survival of an infant
born prior to 23þ0 weeks is uncommon but is increasing
as more interventions are offered.1,2 It should be noted
that the lower limit of 23þ0 weeks discussed in this
guideline may change as technology and interventions
evolve. Ultimately, decisions around management in the
periviable stage should be made through discussions be-
tween families and their care providers.

The guidance provided in this document should be used in
conjunction with that of pediatric and neonatal expert
groups. A full multidisciplinary team, including maternal-
fetal medicine specialists, obstetricians, neonatologists,
perinatal nursing, midwifery, and family practice, should be
involved in the counselling of women and families making
decisions about their potential extremely preterm birth.
The development of local guidelines may facilitate this
informed consent process.4
SEPTEMBER JOGC SEPTEMBRE 2017 l 783



Table 2. Judgement and interpretation of strong and conditional recommendations7

Judgement/interpretation
Strong recommendation
“We recommend.”

Conditional recommendation
“We suggest..”

Judgement by guideline panel It is clear to the panel that the net desirable
consequences of a strategy outweighed the
consequences of the alternative strategy.

It is less clear to the panel whether the net
desirable consequences of a strategy outweighed
the alternative strategy.

Implications for patients Most individuals in this situation would want the
recommended course of action, and only a small
proportion would not.

Most individuals in this situation would want the
suggested course of action, but many would not.

Implications for clinicians Most individuals should receive the intervention.
Adherence to this recommendation according to the
guideline could be used as a quality criterion or
performance indicator.

Clinicians should recognize that different choices
will be appropriate for each individual and that
clinicians must help each individual to arrive at a
management decision consistent with his or her
values and preferences.

Implications for policy makers The recommendation can be adopted as policy in most
situations.

Policy making will require substantial debate and
involvement of various stakeholders.

SOGC CLINICAL PRACTICE GUIDELINE
METHODS

A group of Canadian perinatal experts from the fields of
Maternal-Fetal Medicine, Neonatology, Perinatal Nursing,
Patient Advocacy, and Ethics met to discuss the obstetric
management of pregnancies at borderline viability. The
meeting was funded by Sunnybrook Health Sciences
Women and Babies Program and supported by SOGC.

The intention was to develop a consensus statement to
help guide clinical management and further investigative
research in this important area. Similar documents have
been produced by the Society for Maternal-Fetal Medicine5

and Royal College of Obstetricians and Gynaecologists.6

Medline, EMBASE, and Cochrane databases were
searched for the following keywords: “extreme prematu-
rity,” “borderline viability,” “preterm,” “pregnancy,”
“antenatal corticosteroids,” “mode of delivery.” Relevant
articles were reviewed. The references of reviewed studies
were also searched, as were documents citing pertinent
studies.

The findings of the literature review were presented at a
consensus meeting in June 2014. Fourteen members of the
perinatal community were present and all participated in
the discussion. The meeting was divided into specific
topics as outlined in the following. The relevant data were
presented, an open discussion was facilitated, and a
consensus statement on the topic was developed with near
unanimity. The literature search was repeated until
November 2016 as the text of the Committee Opinion was
developed and revised.

The quality of evidence was rated using the criteria
described in the Grading of Recommendations,
784 l SEPTEMBER JOGC SEPTEMBRE 2017
Assessment, Development, and Evaluation methodology
framework (Table 1). The interpretation of strong and
weak recommendations is described in Table 2. The
summary of findings is available upon request.

Disclosures of conflict of interest were collected during the
revision process.
TRANSFER TO OBSTETRIC CENTRE WITH A
LEVEL 3 NICU

All obstetric providers may encounter women who are un-
expectedly faced with a possible delivery before 25 weeks’
GA. A consistent local management protocol and counsel-
ling regarding management options should be available to all
providers to help support women and families until transfer
to a level 3 centre can be facilitated, if appropriate.

The question of maternal transfer has important resource
and policy implications.

Beyond the proven benefits of place of birth of the
newborn, such as reduction of mortality and severe IVH8

and other causes of neonatal morbidity,9 it is generally
accepted that maternal transfer improves maternal
decision-making and may aid in prolonging the preg-
nancy.6,10 A combination of GA, accuracy of dates, EFW,
and parental preferences should be considered when
contemplating transfer to a level 3 institution. When there
is uncertainty and/or a local inability to clarify or interpret
this information, maternal tertiary care transfer for the
purpose of additional work-up to assist with patient
counselling and management may be required and should
be offered. The Ontario Provincial Council for Maternal
Child Health recommends transfer at borderline viability in
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cases in which the family has opted for active management,
the family would like to explore options, or if the referring
centre is not comfortable with counselling around issues at
this stage of gestation.

In cases in which transfer is not possible, telephone or
telehealth consultation should be considered. Geographic
limitations should not prevent women and families from
receiving counselling and the option to proceed with active
management of periviable newborns. Sensitivity around
displacement from home and family should be employed,
and maternal and family wishes are of primary importance
when decisions around transfer are made. After counselling
has been provided, if there is a clear, informed decision not
to provide the infant with intensive care, and if specialized
comfort care,10 including warmth for the newborn and
bereavement services for the family, can be provided at the
referring centre, the transfer may not be necessary. If the
decision to avoid active management and to instead pro-
vide comfort care has been made after transfer to a level 3
unit, retro-transfer should be initiated so that women can
be in their communities and close to their families.

Care of the woman delivering at borderline viability requires
a multidisciplinary team made up of specialist obstetricians,
neonatologists, and perinatal nurses, all of whom should
understand the impact that the management decisions may
have on the future health of the mother and newborn.
Specifically, obstetric interventions at this stage are contro-
versial and require consultation with specialists in the area
and thorough discussions with the parturient and her family.

Recommendations

1. Women facing decisions regarding obstetric and
neonatal management at extremely preterm gestations
should be counselled by an expert multidisciplinary
team. Neonatal survival data vary globally, and
national and local data are important elements of
counselling. The data should be interpreted with the
understanding that perinatal management has a role to
play in these results (Weak, Moderate).

2. Whenever possible, women at periviable gestations
should be offered transfer to a level 3 centre. If a clear,
informed decision has been reached not to provide the
infantwith intensive care if delivered, and if specialized
comfort care can be provided at the referring centre,
the transfer may not be necessary. Decision to transfer
should factor in gestational age, estimated fetal weight,
and parental preferences. Practitioners should be
educated about the management options for extreme
prematurity and should have the option to call
specialist practitioners for advice in managing these
cases. Care providers should acknowledge the
difficulty and disruption associated with transfer and
should prepare women and their families for the
process and potential outcomes (Strong, Moderate).
GA AND EFW

The discussion about intervention at periviability is limited
by accurate GA prediction. Other than in pregnancies
conceived using IVF, accurate first trimester dating of
pregnancies remains a challenge. Decisions to intervene for
fetal benefit are largely made on the basis of prediction of
survival, which in turn are based largely on GA.

The SOGC recommends accurate dating of all pregnan-
cies.11 It is believed that the crown-rump length measured
at the earliest stage of the pregnancy, after 7 weeks’
gestation, is the most accurate and should be used when
available.

Birth weight plays an important prognostic role in the
prediction of outcomes, but this information is not
available antenatally and therefore cannot be used when
the decision to pursue interventions for fetal and
neonatal benefit is made.12 EFW has traditionally been
described as unreliable at the extremes of viability. A
recent study supports the use of EFW in prediction of
birth weight in the periviable population, describing a
clinically insignificant error of 9.4%, between ultrasound
EFW and birth weight.13 This study further suggests that
if delivery occurs within 1 week of measurement, the
value of EFW may be helpful in predicting neonatal
outcome. Another study, however, cautioned that this
difference is greater in SGA fetuses.14 Error ranges also
vary based on formulae used.15 Additional studies are
needed to validate the accuracy of ultrasound in this
population and to study the possible benefits of
increasing the frequency of ultrasound in women likely to
deliver at borderline viability.

Although survival and morbidity data are often presented
as if changes occur in a stepwise fashion, in reality, there
is continuous improvement in outcomes over time. With
all other variables being equal, a birth at 23þ6 will
generally have a better outcome compared with one at
23þ0 weeks.

Recommendation

3. First trimester ultrasound should be offered in all
pregnancies, especially when risk factors for preterm
birth are present. The value of ultrasound-measured
estimated fetal weight in decision-making around
obstetric interventions requires study (Strong, Low).
SEPTEMBER JOGC SEPTEMBRE 2017 l 785
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ADMINISTRATION OF ACS

ACS are a mainstay in the management of threatened
spontaneous or iatrogenic preterm delivery. Initial evidence
supports their use in the prevention of respiratory and
extrapulmonary neonatal complications when administered
to women after 25þ0 weeks’ gestation.16,17 This recom-
mendation has since been extrapolated to the 24-week
population, and administration at this stage is generally the
standard of care across Canada. Neonatologists caring for
very preterm infants recognize that the advantages
conveyed by maternal treatment with corticosteroids may
provide the edge needed for these very vulnerable infants
to experience fewer complications and improved survival.

RCTs have not been conducted in the periviable popu-
lation, but observational evidence suggests benefit. A
retrospective cohort showed that ACS administration was
associated with lower rates of mortality or neuro-
developmental impairment in those born prior to 24þ6
weeks.18 This study included all those born weighing
>400 g but excluded any newborns who died before 12
hours of age. There were higher rates of Caesarean de-
liveries among the exposed group, which could potentially
overestimate the benefit. Dose and timing of ACS
administration, length of hospitalization, and fetal moni-
toring were not discussed. Other studies have shown
trends to benefit in the reduction of RDS and severe IVH
and increased survival to discharge in neonates whose
mothers received ACS. Increased survival to 1 year of life
has been shown with the use of corticosteroids in this
population.19e21

A recent meta-analysis of observational studies examining
the benefit of steroid administration before 24þ0 weeks
showed benefit when active resuscitation was planned (OR
0.48, 95% CI 0.36 to 0.61), particularly when given be-
tween 23þ0 and 23þ6 weeks (OR 0.45, 95% CI 0.33 to
0.60).22 Although these data are promising, they are limited
by their observational nature and the lack of information
about dosing, mode of delivery, conditions of delivery, and
other potentially confounding variables.

Decisions around the lower limit of ACS administration
should be made in conjunction with local NICU practices.
When resuscitation is planned for 23þ0 weeks and earlier,
benefit may be obtained by prior ACS administration.
Counselling around the perceived benefit and the lack of
RCT data is necessary.

Evidence suggests that the greatest benefit of the admin-
istration of ACS is achieved when delivery occurs within 7
days after the initiation of the course.23 RCT data show
786 l SEPTEMBER JOGC SEPTEMBRE 2017
that multiple courses, when initiated after 25 weeks, do not
confer benefit and may have adverse effects.24

Because we do not recommend repeated courses of ACS in
this population, the following question remains: if ACS are
administered prior to 25 weeks and the delivery does not
occur as expected, has the opportunity to administer ACS
later been wasted? More information is needed regarding
the optimal interval between steroid administration and
delivery in general. A retrospective study examining
extremely low birth weight infants (401e1000 g) showed
no difference in outcomes between those who were
delivered before versus after 7 days of ACS administra-
tion.25 Another retrospective cohort study examined the
need for intubation depending on time from ACS
administration when the interval was less than 28 days.
Differences in intubation were dependent on GA more so
than on timing from ACS administration.26 However, in
those born during the 28- to 29þ6eweek GA period, the
OR for RDS and need for continuous positive airway
pressure were higher in those with longer intervals since
ACS administration, although these results were not sta-
tistically significant. Similarly, another retrospective cohort
study failed to show a difference in composite outcomes in
those born 14 days or more after administration of ACS,
although a trend towards severity of respiratory morbidity
was seen.27

Because concerns exist around the loss of efficacy of ACS
after a prolonged interval between administration and de-
livery, the question of a rescue dose emerges. Rescue doses
have not been studied to the same extent as multiple
courses. In one study, the administration of a single rescue
dose of betamethasone given 24 hours prior to delivery,
when the initial course was given prior to 28 weeks,
decreased the risk of RDS (OR 0.44, 95% CI 0.2 to 0.9).28

Increased respiratory compliance, and therefore less pul-
monary morbidity, has been demonstrated in newborns
whose mothers received a rescue dose of betamethasone
when the initial course was given more than 14 days prior
to delivery.29 An RCT found improved neonatal outcomes
in women who received a single rescue dose of betame-
thasone after being given their initial course of steroid prior
to 30 weeks gestation. The results were found to be sig-
nificant in those who delivered before 34 weeks. No
increased rates of immediate adverse outcomes were
found.30

Caution in extrapolating these data to the 23- to
24þ6eweek population is necessary because the funda-
mental efficacy of ACS at this early stage has not been
proven through RCTs.
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The consensus from the meeting reinforces the judicious
use of ACS at 23þ0 weeks based on a discussion around
planned resuscitation and a more widespread administra-
tion of ACS after 24þ0 weeks. Although risks associated
with repeated courses have been shown, the risks and
benefits of a rescue dose in this population have not been
established.

Recommendations

4. In the periviable periods, antenatal corticosteroids
should be administered after careful consideration of
the likelihood of delivery and the resuscitation wishes
of the family. If delivery is expected within 7 days, and
if full resuscitation is planned, a single course of
antenatal corticosteroids should be administered to
women (Strong, Moderate).

5. A rescue dose of corticosteroid, when the initial course
of corticosteroid was given before 25 weeks, should
not currently be recommended because benefit or
harm of such additional dose is not proven. Further
study is required (Strong, Moderate).
MGS04 FOR NEUROPROTECTION

The benefits of MgS04 for the prevention of cerebral palsy
in infants with birth weight under 1500 g were initially
shown in a case-control study published 2 decades ago.31

Since then, RCTs and meta-analyses have supported the
use of MgS04 for neuroprotection in preterm de-
liveries.32,33 The SOGC recommends administration in the
case of imminent birth at less than 31þ6 weeks’ GA.34

The extremely preterm gestations comprised only a small
portion of the infants enrolled in the sentinel studies
supporting MgSO4 administration for neuroprotection.
The Australasian Collaborative Trial of MgSO4 study
recruited as early as 24 weeks and administered MgSO4 to
women who were believed to deliver imminently.35

Although the study did not show a significant reduction
in rates of cerebral palsy, there was a significant decrease in
severe gross motor dysfunction by 2 years of age. In a
follow-up study examining the now school-aged children
from the initial cohort, a difference in cognitive or
behavioural outcomes between the groups was not
demonstrated.36 There was also no difference seen in any
adverse long-term outcomes.

Theoretical concerns of respiratory depression in neonates
born to women who received MgSO4 have not been seen
clinically. Higher rates of intestinal perforation in neonates
from women who were given MgSO4 as early as 22 weeks
were shown in one study but not reproduced.37 A
suggestion from that study was that the effects were dose-
dependent. Indeed, the regimens of the primary MgSO4

trials were all different, and little is known about the dose-
dependent effects of MgSO4 administration. Although
long-term studies have not shown any concerning effects
of MgSO4, there is a dearth of studies specifically assessing
benefit and harm in the population at borderline viability.

With the current evidence available, both the Society for
Maternal-Fetal Medicine and the Royal College of Obste-
tricians and Gynaecologists recommend maternal admin-
istration of intravenous MgSO4 as early as 23 weeks when
full intervention is planned.6,7 Based on the working group
discussion, a decision was made to recommend adminis-
tration as early as 23 weeks, when full intervention is
intended and delivery is believed to be imminent. This
should be administered in accordance with local
hospital protocols and current SOGC guideline
recommendations.34

There is insufficient evidence to support retreatment, and
given the usual short time frame in these clinical cases, it
will likely not be an issue for those who deliver in the
borderline viability group. We recommend administering
intravenous maternal MgSO4 only in the case of imminent
delivery and hope this will limit unnecessary administration
to those who do not deliver. In the case pregnancy is
prolonged, however, it is difficult to assess whether
retreatment is necessary or warranted.

Additional research should focus on the long-term efficacy
and potential adverse outcomes of MgS04 when adminis-
tered in the 23- to 24þ6eweek population. Other
interventions for neuroprotection currently being consid-
ered, such as melatonin, N-acetylcysteine, and erythropoi-
etin, with their antioxidant and/or angiogenic mechanisms,
have started to show promise and warrant further inves-
tigation but are not yet recommended.38

Recommendation

6. Magnesium sulfate for neuroprotection should be
given after careful consideration of the likelihood of
delivery and the benefits of treatment. If delivery is
expected imminently, and if full resuscitation is
planned,magnesium sulfate should be administered in
the extreme preterm population in accordance with
local protocols and the existing SOGC guideline
(Strong, Moderate).

MODE OF DELIVERY

Although debate exists about a neonatal benefit of
Caesarean delivery, there is little question about the
SEPTEMBER JOGC SEPTEMBRE 2017 l 787
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increased maternal risks, especially at early gestations. In
the 23- to 24þ6eweek period, there is little differentiation
of a developed lower segment, and classical or high
transverse uterine incisions are usually required.

A retrospective cohort of women who underwent perivi-
able Caesarean deliveries showed that their subsequent
pregnancies had a higher rate of uterine rupture compared
with women who delivered vaginally.39 The newborns in
the subsequent pregnancy were born earlier and had lower
birth weights. However, this large cohort did not show a
difference in maternal outcomes in the index pregnancy.
The findings of this study may not be completely appli-
cable to the general population because women have
different reproductive futures planned. Future pregnancy
planning should be a point of discussion when making
informed decisions around mode of delivery in this peri-
viable population.

The value of routine Caesarean delivery for all preterm
births has been refuted widely. A meta-analysis of four
studies40 failed to show an improvement in neonatal
outcome, whereas cohort studies showed no decrease in
neonatal mortality and no clear benefit of routine
Caesarean delivery for preterm deliveries in vertex
presentation.20,41

The question of optimal delivery with breech presentation
remains. It is generally accepted that, in most cases,
Caesarean delivery for the breech presentation at term
leads to improved neonatal outcomes, and evidence from
cohort studies and systematic reviews exists to support
extending this practice to the preterm population.41e43 A
small, retrospective study did not show significantly higher
rates of neonatal head entrapment in breech presentation at
24 to 27 weeks’ GA, with four cases occurring in 43
vaginal deliveries.44 Higher rates were found to occur with
increasing weight and increasing GA. Interestingly, five
cases of head entrapment occurred in 83 Caesarean de-
liveries,44 suggesting that Caesarean delivery is not inher-
ently atraumatic and that surgical considerations should be
made to promote the easiest delivery possible. There have
not been robust studies assessing fetal outcomes with
classical compared with transverse uterine incisions. Simi-
larly, en caul delivery, although recommended generally, has
not been rigorously studied in relation to newborn
outcomes.7,45

The evidence about Caesarean delivery is limited, in that it
does not include the extreme preterm population and
recommendations are based on extrapolation and expert
opinion. The consensus at the meeting was that given the
information currently available, Caesarean delivery in
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the extreme preterm population should be reserved
for maternal or obstetric indications when active
neonatal management is planned. This is consistent with
recommendations from the Society for Maternal-Fetal
Medicine and the Royal College of Obstetricians and
Gynaecologists.7,46

Because of the uncertainty surrounding Caesarean delivery
and fetal outcomes in this population, an early discussion
with the family is warranted. The risks of Caesarean,
impact on future pregnancies, and uncertainty with respect
to the outcome should all be discussed with a multidisci-
plinary team as soon as possible and ideally well before the
time a Caesarean delivery is acutely needed.

Recommendation

7. Other than for maternal indications, routine
Caesarean delivery in the extreme preterm population
should be avoided (Strong, High). In cases of fetal
malpresentation or other obstetric indications, the
limitations of evidence should be discussed and a
multidisciplinary approach should be used to come to
a decision that considers both maternal and fetal
outcome when active neonatal management is
planned (Strong, Moderate).
INTRAPARTUM FETAL MONITORING

EFM is an important component of intrapartum care in
complex pregnancies. The purpose of EFM in periviable
gestations is two-fold:

1. To alert obstetricians to possible signs of fetal
compromise in labour in cases in which surgical inter-
vention would be considered to expedite delivery. It
should be recognized that survival figures for extremely
preterm infants are likely to be reduced in the presence
of acidemia but unlikely to be completely recoverable
by Caesarean delivery. Furthermore, our ability to
accurately diagnose intrapartum fetal compromise is
questionable. Most of our knowledge around the pa-
rameters of intrapartum monitoring has been based on
physiologic fetal responses at term and near term.
Extrapolation to preterm gestation has been suggested,
but parameters specific to the borderline viability pop-
ulation have not been developed.

2. To inform neonatologists about the likely condition of
the fetus during labour, particularly in the 30 minutes
prior to delivery, because this can influence the extent or
duration of intensive support offered. Some parents will
choose not to undertake Caesarean delivery for fetal
indications but request initial neonatal intensive support.
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In such cases, there should be clarity around the issue of
abnormal fetal heart rate patterns or a decision not to
apply EFM at all. The possibility of fetal intrapartum
demise needs to be frankly discussed.

Guidelines recommend using EFM when active neonatal
management is planned. The discussion at the consensus
meeting suggested the same action. Intrapartum fetal
compromise should be assessed under the supervision of
practitioners experienced in the care of extremely preterm
gestations. Recognition that this interpretation is based on
experience and that it is difficult to accurately measure fetal
status under these conditions should be acknowledged and
discussed with the parturient. Obvious signs of abnormal
fetal surveillance such as prolonged bradycardia; repetitive,
severe abnormal fetal heart rate decelerations; or fetal
tachycardia should be used to guide ongoing management
and plans for delivery, in accordance with SOGC guide-
lines.47 Acknowledgement of differences in physiology at
preterm gestations should be made, and recognition that
some parameters may provide more indication of distress
in the preterm versus term fetus is important.48,49

When active neonatal intervention is not desired, there is
no role for continuous EFM. Some patients may like to
know of the current fetal status during the labour process,
and in these cases intermittent auscultation is appropriate.

Additional research is needed into tools to predict ongoing
intrapartum fetal status in this population. Parameters
based on EFM can be developed, and the role of other
technologies should be explored.

Recommendation

8. Intrapartum continuous fetal monitoring should be
used when active neonatal management in planned.
Interpretation parameters should be used cautiously
by those experienced in the care of preterm and
extremely preterm gestations (Weak, Low).
DELAYED CORD CLAMPING, CORD MILKING, AND
DELIVERY ROOM TEMPERATURE

Delayed cord clamping has been adopted as an interven-
tion to help minimize blood transfusion and improve
outcomes in preterm births. Several studies and meta-
analyses have shown improvement in short-term out-
comes, significantly lower rates of blood transfusion, and
trends towards decreased rates of IVH and sepsis in infants
who underwent delayed cord clamping or cord milk-
ing.50,51 Studies reporting benefit with delayed cord
clamping report protocols ranging from 20 to 180 seconds
of delay.52,53 A recent RCT failed to show a change in
neonatal systemic blood flow but did show an increased
hemoglobin level (0.9 g/dL) at 6 hours of life after 60
seconds of delayed cord clamping.54 Additional RCT data
are necessary to justify the delay in provision of resusci-
tative measures.

Cord milking is of increasing interest given the time saving
that can be achieved and the expedition of neonatal
resuscitation measures. To date, no adverse effects have
been found with cord milking.51 Improvement in long-
term outcomes have not yet been demonstrated with this
strategy, but its ease and safety make it an attractive
intervention for improving short-term outcomes in the
NICU.

Neonatal hypothermia is known to be associated with
worse outcomes in the extremely preterm population, and
optimal NICU admission temperatures correlate with
lower rates of adverse outcomes.55 Neonates born at this
stage have fewer mechanisms to compensate for any cold
ambient temperatures. A quality improvement initiative
showed a reduction in neonatal hypothermia with a slight
increase in operating room temperature to an ambient
21�C.56 Warmer operating rooms have also been shown to
decrease surgical site infections and may play a role in
improving maternal outcomes as well.57

The consensus from the meeting supported the use of
delayed cord clamping and the further exploration of cord
milking. Recommendations to keep ambient temperatures
higher in the delivery room to ensure maternal normo-
thermia were also made.

Recommendation

9. Delayed cord clamping in the extreme preterm
population is recommended.When this is not feasible,
cord milking should be considered (Strong,
Moderate).
DISCUSSION

A multidisciplinary team plan should be in place when
women present at risk for delivery prior to 25 weeks.
Accurate pregnancy dating is important to appropriately
counsel regarding maternal, fetal, and newborn manage-
ment options and to develop the optimal obstetric man-
agement plan, with the family’s wishes taken into account.

Practitioners should acknowledge uncertainty around our
knowledge of best practices and the limitations in the ev-
idence available. We should also be aware of our inherent
biases and recognize that these biases may affect our ability
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to counsel objectively. Medical providers are prone to paint
a grim picture of outcomes at this stage in gestation,58 and
we should acknowledge that much of our information
stems from an era in which active obstetric interventions
were often not performed in the face of planned neonatal
resuscitation. Counselling should be consistent, both within
and across caregiver groups. This requires agreed-upon
guidelines, careful documentation, and standardized
protocols.

There is much research needed in this area. Protocols and
guidelines on the management of extremely preterm births,
based upon variable levels of evidence, are emerging from
many countries and extrapolation into Canadian practice
may be challenging due to differences in health care re-
sources and geographic considerations.39 Therefore, prac-
titioners should be aware of their local referral pathway
systems for perinatal complications and should remain
alert to new research in this area. Areas of additional
research should include the following: impact of antenatal
steroids, benefit or harms of a rescue dose, optimal mode
of delivery in fetal malpresentation, correlation of EFW
with birth weight and neonatal outcomes, and the benefits
and harms of MgSO4 administration. Qualitative work
examining women’s and their families’ experiences would
allow for us to assess the efficacy and benefit of antenatal
counselling. Regional differences will allow us to compare
different methods and technologies involved in counselling.
Given the rarity of these cases, we would benefit from
nationwide prospective studies to answer the many unan-
swered questions that exist for the optimal care of a
woman delivering at borderline viability.
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