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Choosing top publications?

Using the latest evidence to 
improve practice



How can we 
make 
progress in 
obstetric 
anaesthesia?

Marginal gains is all about small 
incremental improvements in any process 
leading to a significant improvement when 
they are all added together….make a 1% 
improvement in a whole host of areas, the 
cumulative gains would end up being 
significant



Background New 
information

Translation 
to practice

Labour epidural analgesia
Obstetric general anaesthesia outcomes
Guidelines
Obstetric haemorrhage
High neuraxial block



• Retrospective
• Multiple confounders 

e.g. no data about 
labour complications
• Important between 

group differences 
• Important exclusions, 

e.g. children not 
enrolled in health 
insurance by one year



Association of epidural analgesia in women in labour and neonatal and 
childhood outcomes in a population cohort

Kearns, JAMA, 2021

• Is labour epidural analgesia associated with adverse neonatal and childhood 
outcomes?
• Population study

• 435 281 mother-offspring pairs
• Outcomes included
• need for resuscitation, Apgar score and neonatal unit admission
• early childhood development



Association of epidural analgesia in women in labour and neonatal and 
childhood outcomes in a population cohort

Kearns, JAMA, 2021

Neonatal outcomes Risk associated with epidural use
Risk of Apgar score <7 at 5 mins RR, 0.92; 95% CI, 0.86-0.99
Risk of resuscitation RR, 1.07; 95% CI, 1.03-1.11
Risk of NICU admission RR, 1.14; 95% CI, 1.11-1.17

Analysis for mediation by mode of delivery
Risk of Apgar score <7 at 5 mins RR, 0.74; 95% CI, 0.69-0.79
Risk of resuscitation RR, 0.83; 95% CI, 0.79-0.86
Risk of NICU admission RR, 0.94; 95% CI, 0.91-0.97



Association of epidural analgesia in women in labour and neonatal and 
childhood outcomes in a population cohort

Kearns, JAMA, 2021

• Epidural analgesia was associated with a reduced risk of 
having developmental concerns at 2 years

• Specifically fewer concerns regarding 
• communication (RR, 0.96) 
• fine motor skills (RR, 0.89)



Association of epidural analgesia in women in labour and neonatal and 
childhood outcomes in a population cohort

Kearns, JAMA, 2021

• Epidural analgesia was associated with a reduced risk of 
having developmental concerns at 2 years

• Specifically fewer concerns regarding 
• communication (RR, 0.96) 
• fine motor skills (RR, 0.89)

Take home message 

Labour epidural analgesia is not independently 
associated with adverse neonatal or childhood 

development outcomes
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Neonatal and early childhood outcomes following maternal anesthesia 
for cesarean section: a population-based cohort study

• Population study
• >140 000 live births, 

Scotland, 2006-2017
• GA, epidural & spinal

Emergency

aRR

Elective

aRR

Apgar score 
<7 @ 5 
mins

3.9 11.4

Neonatal 
resus

2.4 8.2

NICU 
admission

1.2 1.7

Neonatal outcomes GA vs spinal Early childhood outcomes 

Weak association between GA 
in emergency cases and having 
≥1 concern noted at 2 years (RR 
1.08)

Kearns, RAPM, 2021



Neonatal and early childhood outcomes following maternal anesthesia 
for cesarean section: a population-based cohort study

• Population study
• >140 000 live births, 

Scotland, 2006-2017
• GA, epidural & spinal

Emergency

aRR

Elective

aRR

Apgar score 
<7 @ 5 
mins

3.9 11.4

Neonatal 
resus

2.4 8.2

NICU 
admission

1.2 1.7

Neonatal outcomes GA vs spinal Early childhood outcomes 

Weak association between GA 
in emergency cases and having 
≥1 concern noted at 2 years (RR 
1.08)

Take home message 
General anaesthesia adverse associations strongest in non-urgent 

CS at term – when fetus least likely to have pre-existing 
compromise

Behoves us to actively seek ways to reduce GA rate for CS 



Is hypoxemia during general anaesthesia for 
caesarean section a problem?

BJA, 2020

SA J Anaes, 2020

Maternal hypoxaemia observed in 10% 
Risk factors - difficult or failed 
intubation

Maternal hypoxaemia observed in 16% 
Risk factors - difficult or failed 
intubation, BMI >35 



• Training
• Cost
• Set-up time in emergency

• Hands-free pre-oxygenaSon
• PEEP
• ? ⬆ CO2 clearance

Does high flow nasal humidified oxygen have a role in 
obstetric anaesthesia? 



The efficacy of high flow nasal oxygenation for maintaining maternal 
oxygenation during rapid sequence induction in pregnancy

Zhou EJA, 2021

• 34 women at term, elective GA CS, similar BMI, ASA status
• 10L/min tidal breathing for 3 mins vs 50L/min HFNO 3 mins, mouth 

closed
• Primary outcome PaO2 immediately after  intubation
• Secondary outcomes included EtO2 concentration on commencing 

ventilation immediately after intubation



The efficacy of high flow nasal oxygenation for maintaining maternal 
oxygenation during rapid sequence induction in pregnancy

High-flow nasal 
oxygen

Standard face 
mask

441.41 ± 46.73 
mmHg

328.71 ± 72.80 
mmHg

P < 0.0001

PaO2 immediately after intubation in 
HFNO group higher than group

Zhou EJA, 2021



Apnoeic oxygenation in morbid obesity: a randomised controlled trial 
comparing facemask and high-flow nasal oxygen delivery

Schutzer-Weissmann, BJA, 2022

• 80 patients,  BMI >40
• Preoxygenation for 3 min 
• FM group - oxygen delivered via a tightly fitted anaesthetic facemask 

connected to a pressure-free circle circuit with 15 L/min
• HFNO group - 35 L min−1 for the first minute, 50–70 L/min as tolerated for the 

next 2 min, and thereafter flow was maintained at 70 L/min
• Participants were instructed to keep their mouths closed throughout
• Primary outcome - time to desaturation to 92%



Risk of desaturation during apnoea - proportion of study participants in HFNO and FM groups with oxygen 
saturation >92% during apnoea

High flow

Face mask



HFNO may offer some benefit with oxygenation in obstetric GA

It can ‘buy <me’
Reduce stress (?improve performance)

BUT cost and familiarity implications

Oxygenation in obstetric GA – what now?

Use apnoeic/per-oxygenation



Obstetric general anaesthesia outcomes
Guidelines

Background New 
information

Translation 
to practice



Pa:ent safety
& guidelines
• Patient safety – beyond 

physical outcomes
‘Emotional and psychological 
trauma are safety errors, 
whether or not a patient leaves 
the hospital physically intact.’

Traumatic birth experience can 
be associated with the 
development of psychological 
sequelae, e.g., pain during CS 
under spinal

BMJ Quality & safety 2021

BJA ed 2020



Raising awareness to prevent, recognise and manage acute pain during 
caesarean delivery: The French Practice Bulletin

Prevention and management of intra-operative pain during caesarean 
section under neuraxial anaesthesia: a technical and interpersonal 
approach

Consent Assessment

RecogniSon and 
management of an 
inadequate block

Follow-up 

Keita, Anaesth Crit Care Pain Med, 2021

Plaat, Anaesthesia, 2022



Obstetric haemorrhage

Background New 
information

Translation 
to practice



Owen, IJOA, 2021

Current State and Future Direction of Postpartum Hemorrhage Risk Assessment
Ende, Obstet & gynecol, 2021

Prophylactic Administration of Uterotonics to Prevent Postpartum Hemorrhage in 
Women Undergoing Cesarean Delivery for Arrest of Labor

Why are women still dying from obstetric hemorrhage? A narrative review of 
perspectives from high and low resource settings

Balki, Obstet & gynecol, 2021

Association between ionised calcium and severity of postpartum haemorrhage: a 
retrospective cohort study

Epstein, BJA, 2021



Why are women sYll dying from obstetric hemorrhage? A narraYve review of 
perspecYves from high and low resource seZngs

Global proportion of total maternal deaths by underlying cause and age

‘It is clear that there is not one single solution in preventing 
obstetric hemorrhage on a global scale. The international 
community must employ creative solutions to reduce this 

ever-present problem’

Owen, IJOA, 2021



Current State and Future Direction of Postpartum Hemorrhage Risk Assessment
Ende, Obstet & gynecol, 2021

Prophylactic Administration of Uterotonics to Prevent Postpartum Hemorrhage in 
Women Undergoing Cesarean Delivery for Arrest of Labor

Why are women still dying from obstetric hemorrhage? A narrative review of 
perspectives from high and low resource settings



Chance to alter outcome among major causes of pregnancy- related death 

How preventable are maternal deaths from obstetric 
haemorrhage?

Main, Obstet & gynecol, 2015



Ende, Obstet & gynecol, 2021

Current State and Future Direction of Postpartum Hemorrhage Risk 
Assessment

Secondary prevention comprises practices that reduce the effect of postpartum 
haemorrhage on the risk of morbidity

close monitoring of high-risk patients to enable the early detection and 
treatment of post partum haemorrhage

Primary prevention - anticipatory planning for postpartum haemorrhage 

transfer of high-risk pa7ents to specialized units, mobiliza7on of resources, 
having blood products immediately available



Definition of PPH Sensitivity Specificity PPV NPV

Association of Women's Health, Obstetric and Neonatal Nurses

Transfusion of  ≥ 1 units
RBC

83 41 9 97

Transfusion of  ≥ 4 units 
RBC

88 40 2 100

California Maternal Quality Care Collaborative

Transfusion of  ≥ 1 units
RBC

22 99 7 99

Transfusion of  ≥ 4 units 
RBC

59 87 5 99

ACOG’s Safe Motherhood Initiative

Transfusion of  ≥ 1 units
RBC

67 66 12 96

Transfusion of  ≥ 4 units 
RBC

78 64 3 100
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Association of Women's Health, Obstetric and Neonatal Nurses

Transfusion of  ≥ 1 units 
RBC

83 41 9 97

Transfusion of  ≥ 4 units 
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22 99 7 99

Transfusion of  ≥ 4 units 
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59 87 5 99

ACOG’s Safe Motherhood Initiative

Transfusion of  ≥ 1 units 
RBC

67 66 12 96

Transfusion of  ≥ 4 units 
RBC

78 64 3 100

Take home message 
In the majority of cases, using these risk assessment tools,  a 

positive result can be interpreted as a 
false-positive

In four out of five studies, more than 40% of postpartum 
haemorrhages occurred in low-risk patients with no risk factors



Organised & responsive emergency 
care

Training Protocols

Recognition 
Early warning scores clinical 

assessment

Where does that leave us with PPH management?



Prophylactic Administration of Uterotonics to Prevent Postpartum 
Hemorrhage in Women Undergoing Cesarean Delivery for Arrest of Labor

• Intrapartum CS for failure to progress associated with more frequent 
administraQon of other uterotonics to achieve adequate uterine 
tone
• Due to oxytocin receptor desensiSzaSon secondary to oxytocin exposure 

during labour

Balki, Obstet & gynecol, 2021



Prophylactic Administration of Uterotonics to Prevent Postpartum 
Hemorrhage in Women Undergoing Cesarean Delivery for Arrest of Labor

• Prospective, double-blind, three-arm RCT
• IV oxytocin 5 IU 
• IV oxytocin 5 IU and IV ergometrine 0.25 mg 
• IV oxytocin 5 IU and IM carboprost 0.25 mg 

• Primary outcome need for additional uterotonic drugs intraoperatively
• Secondary outcomes included uterine tone, calculated blood loss, and drug side 

effects

• Anaesthetic care standardised

Balki, Obstet & gynecol, 2021



Oxytocin Oxytocin 
+ergometrine

Oxytocin 
+carboprost

P

Additional 
uterotonics

37% 33% 34% .932

Nausea & 
vomiting

51% 85% 0.003

Nausea & 
vomiting

51% 72% 0.086



Oxytocin Oxytocin 
+ergometrine

Oxytocin 
+carboprost

P

Additional 
uterotonics

37% 33% 34% .932

Nausea & 
vomiting

51% 85% 0.003

Nausea & 
vomiting

51% 72% 0.086

Take home message 
No case for routine use of additional uterotonics



Epstein, BJA, 2021

Association between ionised calcium and severity of postpartum haemorrhage: a 
retrospective cohort study

• Retrospective cohort study
• Primary outcome - occurrence of severe PPH
• Ca2+ levels at PPH diagnosis compared between women with severe PPH and those 

with less severe bleeding
• Associations between other variables (fibrinogen concentration) and bleeding 

severity were also assessed



The relationships between fibrinogen, ionised calcium, and 
clinical outcome
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High neuraxial block in obstetric anaesthesia

• High (complete or total) neuraxial block known complication of 
central neuraxial blockade (epidural or spinal anaesthesia)

• Incidence of high neuraxial block associated with obstetric 
anaesthesia is not known 

• Majority of studies come from era before widespread use of low dose 
techniques in obstetric anaesthesia (‘mobile epidurals’)



High neuraxial block in obstetric anaesthesia

• Prospective national study, (UKOSS process), to investigate incidence, 
management and outcomes of high neuraxial block associated with 
obstetric anaesthesia

• Results
• Incidence 1:6230
• No maternal or neonatal deaths



Anaesthetic intervention leading to high neuraxial block
Anaesthetic intervention leading to high neuraxial block

n De Novo Epidural first dose
n Top-up epidural
n Top-up epidural after resite
n SSS
n SSS after failed epidural top-up
n Top-up intentional IT catheter

De Novo 
epidural

8%

Top-up 
epidural

21%

Top-up 
after resite

1%

SSS
16%

SSS after 
failed 

epidural
51%

IT catheter
3%

Stocks, IJOA, 2022



Implementing nitrous oxide cracking technology in the labour ward to reduce 
occupational exposure and environmental emissions: a quality improvement 
study Pinder, Anaesthesia, 2022

• Global Warming Potential  of nitrous oxide 265 (desflurane GWP100 2540)
• Additionally nitrous oxide is responsible for the majority of ongoing ozone 

depletion
• Accounts for approximately 6% of anthropogenic global warming



Implementing nitrous oxide cracking technology in the labour ward to reduce 
occupational exposure and environmental emissions: a quality improvement 
study Pinder, Anaesthesia, 2022



Implementing nitrous oxide cracking technology in the labour ward to reduce 
occupational exposure and environmental emissions: a quality improvement 
study

Run chart displaying mean ambient N2O concentrations in the 30 min before delivery

Pinder, Anaesthesia, 2022



Implementing nitrous oxide cracking technology in the labour ward to reduce 
occupational exposure and environmental emissions: a quality improvement 
study

Run chart displaying mean ambient N2O concentrations in the 30 min before delivery

Pinder, Anaesthesia, 2022

Take home messages 
• Use of nitrous oxide cracking system reduces ambient nitrous oxide

• Practical (but not insurmountable) barriers to its use
• Enables women to choose pain relief without concerns they are 

harming the planet



When discussing /seeking consent for labour epidural analgesia, reassure women - no association with 
risk of autism

Obstetric general anaesthesia – actively seek ways to minimize use of GA; use per-oxygenation

Think about non-physical outcomes in your practice  - use the new guidelines for preventing and 
managing pain during CS

The journey continues for risk assessment in obs haemorrhage…scrutinize your practice to optimize 
response

Failed epidural anaesthesia – caution with spinal anaesthesia

Obs anaesthesia – scrutinize ways to reduce environmental impact – reduce nitrous oxide use

Take home messages – making the 1% change
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Thank you!


