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LEARNING OBJECTIVES



n outline typical “fetal distress” CTG scenarios

n what the anaesthetist needs to know re CTGs

n communication issues on the delivery suite

n classification of c section urgency

n outline anaesthesia options
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scenario 1

n primiparous - spontaneous labour - 40 weeks - 6 cm dilated
n fetal bradycardia 70 beats/min for 5 minutes
n moved to operating theatre
n bradycardia resolved

fetal heart rate

maternal heart rate

uterine contractions
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scenario 2

n multiparous - induced labour - 42 weeks - 4 cm dilated - oxytocin
n uterine hyperstimulation
n fetal bradycardia
n oxytocin off ➡ bradycardia resolved

uterine contractions

fetal heart rate
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scenario 3

n primiparous - spont labour - 38 weeks - 6 cm dilated 
n prolonged fetal bradycardia
n uterine contractions / low amplitude
n moved to operating theatre; cat 1 caesarean section
n uterine rupture found

uterine contractions

fetal heart rate
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scenario 4

n multiparous - spont labour - 40 weeks - 3 cm dilated - oxytocin

n failure to progress in labour

n moved to theatre for a cat 2 caesarean section

uterine contractions

fetal heart rate



communication
n  regular rounds with obstetric team!

n  review of labour epidurals!

n  seniority of staff!

n  number of operating theatres available!

n  theatre staffing (elective + emergency)!

n  bleeps / phones / emergency calls

midwives obstetricians team anaesthesia



WHAT THE ANAESTHETIST 
NEEDS TO KNOW - “

CTG interpretation ? 

fetal scalp (FBS): pH level cutoff (pH = 7.20) 

classification of emergency c section 

decision to delivery times (DDI) 

helping with … in utero resuscitation 

anaesthesia technique Plan A & Plan B



WHAT IS AN EMERGENCY 
C SECTION

Lucas classification - category 1-4 

1: immediate threat to mother or fetus 

2: no immediate threat to both 

3: needs early delivery 

4: a time to suit mother & delivery staff

continuum of risk
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I WANT TO DELIVER 
THE BABY NOW !!

when is “now”? 

additional information to team 

category 1 alert? immediate mobilisation of staff 

waiting in theatre for you 

where is the theatre?



2004



2004

DDI: 
0-15 min vs. 15-75 min vs. > 75min

retrospective study 

18,000 singleton births by emerg CS



n 30 min DDI for emerg c section - international standard!

n weak evidence!

n short DDI can potentially cause harm to mother & baby

2004

n 30 min DDI is not absolute for good fetal outcome!

n DDI > 75 min assoc. with poorer outcomes (mother & baby)!

n DDI measures quality of care / audit tool
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2013

problems with most DDI studies 

mainly retrospective 

“real” cat 1 CS masked by “other” cat 1 CSs 

obstetrician bias (delivery of urgent cases will be quicker!) 

CTG diagnosis of fetal distress (high sensitivity; poor 

specificity for fetal hypoxia)





“ the onset of fetal hypoxia does not start at the time
of decision, but around the time of fetal bradycardia “



“ the onset of fetal hypoxia does not start at the time
of decision, but around the time of fetal bradycardia “

“ .. any relationship between the perinatal outcomes &
duration of fetal hypoxia would be masked if the analysis
was confined to DDI alone without consideration of the
BDI - bradycardia to delivery interval “
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2009

2010

n irreversible hypoxia (cord prolapse, uterine rupture, abruption)!

n inverse correlation: UApH & BE vs. BDI!
n ⬇ arterial pH 0.011 per minute of BDI



2009

2010

n irreversible hypoxia (cord prolapse, uterine rupture, abruption)!

n inverse correlation: UApH & BE vs. BDI!
n ⬇ arterial pH 0.011 per minute of BDI

n irreversible or reversible hypoxia!

n no correlation: pH vs. DDI



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

in utero fetal resuscitation



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

syntocinon off

in utero fetal resuscitation



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

syntocinon off

position (left lateral)

in utero fetal resuscitation



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

syntocinon off

position (left lateral)

oxygen

in utero fetal resuscitation



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

syntocinon off

position (left lateral)

oxygen

IVI - fluids

in utero fetal resuscitation



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

syntocinon off

position (left lateral)

oxygen

IVI - fluids

low BP: vasopressor

in utero fetal resuscitation



WHAT CAN THE ANAESTHETIST DO?

S

P

T

I

L

O

syntocinon off

position (left lateral)

oxygen

IVI - fluids

low BP: vasopressor

tocolysis

in utero fetal resuscitation



technique

drugs

… into theatre

obstetrician midwife



technique

CSE GAepidural 
topupspinal



technique

GA



rapid sequence induction, 50 yrs ago ...

• no lateral table tilt 

• no cricoid pressure 

• bag & mask ventilation



CRICOID FORCE - SAFETY?

airway 
distortion

difficult 
insertion  

supraglottic 
airway

unable to 
ventilate

difficult 
laryngoscopy

difficult 
intubation

oesophageal 
rupturelaryngeal 

trauma

regurgitation

technique 
failure
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SUXAMETHONIUM FOR RSI

limited 
time 

> failed 
intubation

wait for 
fasiculations!

relaxation not 
certain

anaphylaxis

malignant 
hyperthermia

↑ K+
dangerous 

recovery phase

masseter 
spasm

↓ desaturation 
time vs. roc



SUXAMETHONIUM & DESATURATION TIMES

Rocuronium 1mg/kg (R) 

Sux 1.5mg/kg (S) 

Sux only 1.5mg/kg (SO) 

(no lidocaine + fentanyl)

Taha, Anaesthesia 2010

propofol induction + lidocaine + fentanyl

↓

Rocuronium  400 sec to SpO2 <95%
? due to muscle fasiculation > ↑ O2 consumption
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< 60 sec, intubation time 

60+ min, duration  

    (sugammadex available)

Magorian, Anesthesiology 1993





EPIDURAL TOPUP 
DILEMMAS

labour room 

operating theatres 

safest drug available  

anaesthetist present with mother at all times 

vasoactive drugs available  

assistance (when things go wrong)
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lee & sia

2009

2008

2006

2009

CSE < epidural block 
> 2 episodes breakthrough pain 

prolonged labour



lee & sia

2009

2008

2006

2009

⇑ BMI 
⇑ epidural topups 

⇑ pain score 2 hr pre c section



lee & sia

2009

2008

2006

2009



predictors successful 
conversion

failed 
conversion p value

maternal ht (cm) 163 167 0.02

analgesia duration 
(min) 600 400 0.054

clinician topups (<1) 86% 66% 0.016

multiple epidural 
attempts 6% 17% 0.086

logistic regression model
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WHICH DRUG MIXTURE

lido 
bupiv 
levo 

ropiv 
chloroprocaine

epinephrine 
neostigmine 

clonidine 
Mg

fentanyl 
sufentanil 
morphine 

diamorphine 

alkalinisation



2011

11 RCT; 779 patients included 

labour epid in situ using low dose 

mix (fent + LA)  

onset time 

block supplementation

lidocaine + epi ± fentanyl

ropivacaine 0.75%  ± fentanyl

bupivacaine or levobupivacaine



2011

least effective: bupivacaine or levobupivacaine

faster onset time: lidocaine + epinep ± fentanyl

less intraoperative pain: 0.75% ropivacaine

bicarbonate solutions not adequately assessed 

chloroprocaine excluded
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hyperbaric bupivacaine 0.5%, 13mg diamorphine 400 mcgsitting position

CSE phenylephrine @ 20-30 mcg/min
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CONCLUSION
fetal distress = time pressure

communication, communication, communication 

between teams

basic CTG knowledge useful 

have a strategy: GA or spinal (CSE) or epidural topup  

have a Plan B; ask for help!
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