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• Global maternal mortality 400 (7-740)/100,000 births
• Caesarean section rates are < 1% in the 20 poorest countries

 Timeous emergency CS can save both the baby and the mother



1 Immediate threat to life of woman or fetus

2 Maternal or fetal compromise, not immediately life-threatening

3 Needing early delivery, but no maternal or fetal compromise

4 At a time to suit the woman and maternity team 

Urgency to be regarded as a “continuum of risk” within these categories



• Groote Schuur is high risk referral
 Haemorrhage
 Preeclampsia
 Morbid obesity
 Valvular heart disease
 Diabetes
 Sepsis

• 3 Maternity Units
• 25,000 deliveries
• Caesarean section rate 48%
• 35 caesarean sections per day
• 10-15 Category one



Challenges in category one cases

• Referral

• Capacity
– Maternal complications

– Labour analgesia

– Diagnosis of fetal 
compromise

• Timing of delivery

• Anaesthesia method

• Neonatal care



“Fetal distress”

• Implies fetal hypoxia ante - or intrapartum

• Rate of CS for fetal distress has escalated



• Low positive predictive value for fetal hypoxia, 
acidosis and poor neurological outcome (2.6-18%)

• The negative predictive value is 98-99.5%

Nelson, NEJM 1996;  Low, Obstet Gynecol 1999;                      

Chauhan, Am J Obstet Gynecol 2008, 
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CTG features: RCOG
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25 yoa, G3P1, pre-eclampsia, 29 weeks
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1220 g female, Apgars 7 and 9, pH 7.30
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23 y G3 P2, Preeclampsia, 27 weeks, APH, 3 cm dilatation 
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• CTG suspicious/pathological 60 minutes
• Decision to operate 0855
• CTG stops at 09h10
• Spinal anaesthesia at 09h33
• Baby delivered at 09h42

– 1030 g, female
– Apgar 1 and 2
– pH 6.98,  BE -18 meq/L
– 90 minutes resuscitation: pH 6.65,  BE -30 meq/L
– Intervention stopped, demised
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CTG features: RCOG





When and how does irreversible 
fetal hypoxia happen?



• MRI or postmortem in 351 infants with neonatal encephalopathy/early seizures 
or both

• Evidence of acute injury in 80% of infants with evidence of perinatal asphyxia

? Events in the immediate perinatal period are more important than antepartum



How can clinicians influence neonatal 
outcome?

• Timing

– Decision to delivery

• Method of anaesthesia

– Maternal haemodynamics





The origins of the 30 minute rule

• Nation-wide survey of 538 US hospitals in 1987:     
15- changed to 30 minute rule                           
(ACOG’s Standards for Obstetric Services, 1988)

• UK – 30 minute rule became a requirement by 
Clinical Negligence Scheme for Trusts in 1999

• Guidelines for Perinatal Care, ACOG 2002: 



National Sentinel Audit of Caesarean 
Section 

• Accepted that delivery should be within 30 
minutes

• Conflicting concerns about the mother and 
her baby

• Category one median DDI 27 minutes

• 25% within 18 minutes

• 75% by 40 minutes



Outcomes and the DDI

• National cross-sectional survey maternity units 
England and Wales

• 17780 births at emergency CS May-July 2000

• Categories <15, 15-75, and > 75 minutes

• No difference <15, 15-75 minutes

• In the >75 minutes group:
– Higher odds for 5 minute Apgar score <7                    

(OR 1.7, 95% CI 1.2-2.4)

– 50% more likely that mothers would require special 
care

Thomas et al, BMJ 2004



Limitations

• Only 26% Thomas series were Category 1

• Effect of DDI on outcome masked by relatively 
non-urgent cases

• High sensitivity but poor specificity of CTG

• Clinicians act more promptly in cases 
perceived to be severe



RCOG NICE Guidelines 2011



Vaginal birth after caesarean section
ACOG July 2010

• 7-8/1000 women at risk of uterine rupture

• “Staff should be immediately available to provide 
emergency care”

• If these are not available, “women should be 
clearly advised concerning the greater risks” of 
VBAC 



Pathological CTG





• “Bradycardia to Delivery Interval” was 11 minutes

• Cord arterial pH decreased at a rate of 0.011 per minute as this interval increased









How long do we take?



• General anaesthesia n=206 (17 +/- 6 minutes)

• Epidural top-up n=106 (19 +/- 9 minutes)

• Spinal anaesthesia n=65 (26 +/- 9 minutes)



• 11 randomised trials
• Compared lignocaine/epinephrine, bupivacaine/levobupivacaine, 

and ropivacaine
• Lignocaine/epinephrine fastest: 

mean difference - 4.5 minutes (95% CI -5.89 to -3.13)
• Comment by Malhotra et al:

 Difficult to compare between such studies
• “At some point, including all fruit that is round, in order to get 

enough fruit in the basket, means one cannot say much about 
apples versus oranges except that they are both in the basket (!)”





• Limited sterility

• Only one try

• Lateral position

• Omit skin local anaesthesia

• Preoxygenation

• Proceed when block height > T10



Outcomes

• 25 patients

• Mean decision to delivery 23 minutes 

• Spinal anaesthesia time 2 minutes 

• Time for satisfactory block 4 minutes 

• 3 conversions to GA

• 3 women had pain

• Recent survey of 120 trainees by Hurford et al 
produces widely varying opinions on acceptance 



“...it will be necessary to 
ascertain anaesthesia’s
precise effect, both upon the 
action of the uterus and on 
the assistant abdominal 
muscles; its influence, if any 
upon the child…”

Anaesthesia and the fetus

http://en.wikipedia.org/wiki/File:Simpson_James_Young_signature_picture.jpg
http://en.wikipedia.org/wiki/File:Simpson_James_Young_signature_picture.jpg


Is spinal anaesthesia safe for 
compromised fetuses?



• GA lower 1 minute 

Apgar scores

• SA lower pH, higher 

base deficit (1 meq/L)

• Ephedrine implicated

• Prospective cohort study: births before 33 weeks
• 1338 Caesarean sections
• 711 GA, 419 SA, 208 Epidural
• Mortality 10% GA, 12.2% SA, 7.7% Epidural



Vasopressors: spinal anaesthesia in fetal
compromise

• No difference in pH or base deficit

• Lactate lower in phenylephrine group



• 73/92 anaesthesia deaths were due to spinal anaesthesia



• General anaesthesia
– Increase in UA and UV O2 content using 100% O2

– Increased free radical activity, independent of inspired O2 fraction

• Spinal anaesthesia
– During emergency CS, O2 supplementation improves fetal 

oxygenation without lipid peroxidation      

Ngan Kee 2002; Khaw 2009, 2010 

“Give me flow!”, not “Give me oxygen!”



Improving outcomes

• Communication in labour ward – don’t miss the boat

• Early epidural catheter

• Category 1: intrauterine fetal resuscitation, deliver ASAP

• General anaesthesia if the mother is hypovolaemic

• One attempt at spinal anaesthesia: < 10 minute delay

• Phenylephrine

• Supplemental oxygen controversial

• Conversion to GA: risk versus benefit



Improving outcomes – individualised 
management

• Preeclampsia, pulmonary oedema

– Stabilise mother

– ? Delay fetal monitoring

• HIV/AIDS, pulmonary and abdominal 
tuberculosis, hypoxaemia

– Ethical dilemma of fetal monitoring/delivery

• G4P0, early labour, precious baby 

– Epidural analgesia









ROC cutoff predictive value of Lactate > 8 mmol/L, 
for intrapartum hypoxia





Obstetricians are guided in their    
decisions to deliver, by..

• Fetal biophysical profile

• Markers of acute hypoxia

– Cardiotography

– Fetal scalp pH < 7.20 = delivery

– Meconium

– Fetal pulse oximetry, ST segment analysis



Intrauterine fetal resuscitation 

• Discontinue oxytocics

• Re-position mother

• IV Fluids

• Consider tocolytics

• Amnioinfusion of saline

• Antipyretics if indicated

• Vasopressors if necessary

• Oxygen supplementation



• Quoted incidence 1:250

• 3 recent papers quoted with similar rate as 
for general population



Reduced failed intubations if..

• 24-hour in-house service

• Opportunity for airway assessment

• Avoidance of GA if airway difficult

• Early epidural analgesia in labour

• Simulation to avoid “crisis mentality”

• Training




