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QUESTION 1

When do you give opioids during a c section?

1. immediately before GA induction with thio / sux etc

2. after cord clamping (after the baby is delivered)

3. you don't give opioids at all at any point

4. you’ve got no idea where the delivery ward is !
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evolution …..

university student
anaesthesiologist porn star today



rapid sequence induction, 50 yrs ago ...

• no lateral table tilt 

• no cricoid pressure 

• bag & mask ventilation
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QUESTION 2

what’s your routine obstetric rapid sequence GA

1. opioid / thiopentone (propofol) / sux / ETT

2. thiopentone (propofol)  / sux / ETT > opioid post delivery

3. opioid / propofol (thio) / rocuronium / ETT 

4. propofol (thio) / rocuronium / ETT > opioid post delivery
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“st elsewhere” UCLH / EGA



UCLH / EGA





its all about trusting people… having confidence
in what they say

Vs.
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background to obstetric GA

n old opioids slow onset … new opioids fast onset / offset!

n delay return of spont. respiration after failed intubation !!

n critical ⬇SpO2 before return of spont. respiration!

Benumof 1997

pregnant patients 
desaturate quicker
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n opioids the norm outside obstetrics!

n  laryngoscopy / intubation!

n  ⇑ HR ⇑ BP ⇑ VO2!

n  ⇑ cathecholamine release!

n  ⇑ myocardial contractility

mother team anaesthesia

balanced anaesthesia

what about high risk mothers ?? 
e.g. cardiac



Reduced	uterine	blood	.low	and	fetal	hypoxemia	
with	acute	maternal	stress:	experimental	
observation	in	the	pregnant	baboon 1979

1979

n painful stimulus: electrical current or toe clamping !!!

n  ⇓ uterine blood flow for several minutes!

n  ⇑ cathecholamines!

n  ⇓ fetal heart rate!

n  ⇓ fetal oxygenation



Reduced	uterine	blood	.low	and	fetal	hypoxemia	
with	acute	maternal	stress:	experimental	
observation	in	the	pregnant	baboon 1979

1979

n painful stimulus: electrical current or toe clamping !!!

n  ⇓ uterine blood flow for several minutes!

n  ⇑ cathecholamines!

n  ⇓ fetal heart rate!

n  ⇓ fetal oxygenation

what about fetal distress in a 
compromised fetus 



Does	intravenous	fentanyl	affect	Apgar	scores	&	umbilical	
vessel	blood	gases	during	caesarean	section	under	

general	anaesthesia

Heesen et al, 2013

Maghsoudloo et al, 2010

Alfentanil Given Immediately Before the Induction of!
Anesthesia for Elective Cesarean Delivery!

Gin T, Ngan Kee W et al, 2013

human studies
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vessel	blood	gases	during	caesarean	section	under	

general	anaesthesia

Heesen et al, 2013

Maghsoudloo et al, 2010

Alfentanil Given Immediately Before the Induction of!
Anesthesia for Elective Cesarean Delivery!

Gin T, Ngan Kee W et al, 2013

⇓ CVS response to intubation & surgery 
⇑ fetal base excess

human studies



Does	intravenous	fentanyl	affect	Apgar	scores	&	umbilical	
vessel	blood	gases	during	caesarean	section	under	

general	anaesthesia

Heesen et al, 2013

Maghsoudloo et al, 2010

Alfentanil Given Immediately Before the Induction of!
Anesthesia for Elective Cesarean Delivery!

Gin T, Ngan Kee W et al, 2013

- improved CVS stability 
- Apgars & cord gases similar

human studies



Does	intravenous	fentanyl	affect	Apgar	scores	&	umbilical	
vessel	blood	gases	during	caesarean	section	under	

general	anaesthesia

Heesen et al, 2013

Maghsoudloo et al, 2010

Alfentanil Given Immediately Before the Induction of!
Anesthesia for Elective Cesarean Delivery!

Gin T, Ngan Kee W et al, 2013

- improved CVS 
- ⇓ maternal cathecholamines /  ⇑ UApO2 

- ⇓ 1 min Apgar

human studies



familiarity

the problem

Training	in	anaesthesia:	a	vanishing	art?
Johnson RV, 2000

General	anaesthesia	in	obstetrics:		
what	about	the	trainers?

Bartlett R, 2012

Rapid	sequence	induction:	a	national	survey		
of	practice Morris & Cook, 2001
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familiarity

the problem

Training	in	anaesthesia:	a	vanishing	art?
Johnson RV, 2000

General	anaesthesia	in	obstetrics:		
what	about	the	trainers?

Bartlett R, 2012

Rapid	sequence	induction:	a	national	survey		
of	practice Morris & Cook, 2001

75% of anaesthetists used opioids  
routinely for  RSII
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⇑ risk of failed intubation in obstetrics 

⇑ obesity …. airway challenges

⇓ GA exposure for all anaesthetists
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the problem

difficult airway

opioids improve intubating conditions

Dose of alfentanil needed to obtain optimal intubation conditions	
during rapid-sequence induction of anaesthesia with thiopentone	

and rocuronium
Abou-Arab MH, 2007

n RSII: 36-40 mcg/kg alfent + thiopentone + rocuronium!

n  improved intubation conditions

non-obstetric study



the problem

difficult airway

opioids improve intubating conditions

Abou-Arab MH, 2007

n RSI: 20 mcg/kg alfentanil + thiopentone + rocuronium!

n  improved intubation conditions

Influence of induction technique on intubating 
conditions after rocuronium in adults: comparison with 

rapid-sequence induction using thiopentone & 
suxamethonium Sparr HJ, 1996non-obstetric study
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AAGA in obstetric anaesthesiaCHAPTER 16

ANAESTHESIA�FOR�OBSTETRIC�PROCEDURES�THAT�ARE�NOT�
#AESAREAN�SECTIONS�IT�IS�NOTED�THAT�THE�DATA�@u
SHOULD�BE�TREATED�WITH�CAUTION�AS�THESE�REPRESENT�
UNLIKELY�EVENTS���WWW�HSCIC�GOV�UK�CATALOGUE�
05"�����	�

������ 4HE�!CTIVITY�3URVEY�INCLUDED�������OBSTETRIC�CASES�
THAT�APPARENTLY�RECEIVED�GENERAL�ANAESTHESIA�WITHOUT�
NEUROMUSCULAR�BLOCKADE��4HESE�ARE�HARD�TO�EXPLAIN�
AS�INTUBATING�THE�TRACHEA�WITHOUT�MUSCLE�RELAXATION�
IN�THE�OBSTETRIC�POPULATION�WOULD�BE�CONSIDERED�
NEGLIGENT�BY�THE�MAJORITY�OF�5+�ANAESTHETISTS�

Table 16.2.���V�`i�Vi��v�ƂƂ�Ƃ�L>Ãi`����ƂVÌ�Û�ÌÞ�`>Ì>�
`i�����>Ì�ÀÃ°�
-�r�
>iÃ>Ài>��ÃiVÌ���Æ��Ƃ�r�}i�iÀ>��>�>iÃÌ�iÃ�>

Estimated annual AAGA

Number of cases Number Incidence

All obstetric 
GAs £Ç]äää £{ £\£]Óää��

ä°än¯®

CS under GA ��n]äää £Ó ���£\ÈÇä����
ä°£x¯®

GA for other 
procedures ��]äää   2 £\{]xää��

(0.02%)

������4HERE�ARE�CONCERNS�ABOUT�BOTH�THE�!CTIVITY�3URVEY�
OBSTETRIC�DATA�AND�THE�(%3�OBSTETRIC�DATA��SEE�
ABOVE	��7E�THEREFORE�PRESENT�THE�OBSTETRIC�DATA�
IN�TWO�WAYS��FIRSTLY�USING�THE�ASSESSABLE�!CTIVITY�
3URVEY�DATA�AS�A�DENOMINATOR�AND�SECONDLY�USING�
THE�@MODIFIED�(%3�DATA���I�E��CORRECTED�FOR�5+�
POPULATION	�SEE�4ABLE�������4HIS�LEADS�TO�TWO�SETS�OF�
INCIDENCES�WITH�THAT�BASED�ON�.!0��BEING�HIGHER�
THAN�THAT�BASED�ON�(%3�DATA��7E�HOPE�THAT�IN�
THE�FUTURE�MORE�PRECISE�DATA�ON�NATIONAL�OBSTETRIC�
GENERAL�ANAESTHESIA�ACTIVITY�WILL�CLARIFY�THIS��

Data limitations

������4HE�DENOMINATOR�FOR�OBSTETRIC�AND�#AESAREAN�
SECTION�CASES�IS�LESS�ROBUST�THAN�FOR�OTHER�SECTIONS�
OF�THE�.!0��PROJECT��4HIS�SECTION�EXPLAINS�THIS�IS�
SOME�DETAIL�k�FOR�CLARITY��(OWEVER�AS�&IGURE������
BELOW�INDICATES�THE�POSSIBLE�UNDERESTIMATION�
OF�THE�DENOMINATOR�HAS�LITTLE�MAJOR�IMPACT�ON�
ESTIMATES�OF�INCIDENCE�

������!�PROBLEM�WITH�THE�!CTIVITY�3URVEY�SPECIFICALLY�FOR�
OBSTETRIC�DATA��WAS�THE�NUMBER�OF�UNINTERPRETABLE�
FORMS��&IGURE�����	��/F�THE�ESTIMATED���������
OBSTETRIC�CASES�ANNUALLY��THERE�WERE��������
GENERAL�ANAESTHETICS��(OWEVER�ON�����OF�THE�
FORMS�COLLECTED��FURTHER�DETAILS�WERE�ABSENT��A�
MARKED�INCREASE�COMPARED�WITH�OTHER�SPECIALTIES��
4HIS�LEADS�TO�CONCERNS�ABOUT�THE�ACCURACY�OF�THE�
DENOMINATOR��AND�IN�TURN�THE�ESTIMATED�INCIDENCES�
WE�CALCULATE	��4O�TRY�TO�ADDRESS�THIS�WE�COMPARED�
OUR�DENOMINATOR�FOR�OBSTETRIC�ACTIVITY�WITH�(%3�
DATA��"ECAUSE�THE�(%3�DATA�COVERS�ONLY�%NGLAND��
WHEREAS�THE�!CTIVITY�3URVEY�INCLUDED�THE�WHOLE�
5+��WE�USED�A�MULTIPLIER��BASED�ON�POPULATIONS�OF�
THE�VARIOUS�COUNTRIES	�OF�����TO�ESTIMATE�5+WIDE�
@MODIFIED�(%3��ACTIVITY�

figure 16.2.����ÜV�>ÀÌ��v�V>ÃiÃ�vÀ���Ì�i�ƂVÌ�Û�ÌÞ�-ÕÀÛiÞ��v��LÃÌiÌÀ�V�
>VÌ�Û�ÌÞ°�
-�r�
>iÃ>Ài>��ÃiVÌ���Æ��Ƃ�r�}i�iÀ>��>�>iÃÌ�iÃ�>Æ� 
 �	�r��iÕÀ��ÕÃVÕ�>À�L��V���}�`ÀÕ}

������)N�THE�!CTIVITY�3URVEY�DATA�NON#AESAREAN�SECTION�
REGIONAL�ANAESTHESIA�CASES�WERE�LIKELY�TO�HAVE�BEEN�
MAINLY�NEURAXIAL�BLOCKS�FOR�LABOUR�ANALGESIA��4HE�
TYPE�OF�NON#AESAREAN�SECTION�PROCEDURES�CARRIED�
OUT�UNDER�'!�IS�UNCERTAIN�BUT�MAY�HAVE�BEEN�FOR�
EXAMINATION�UNDER�ANAESTHESIA��MANUAL�REMOVAL�OF�
PLACENTA��CONTROL�OF�HAEMORRHAGE�OR�JUST�WRONGLY�
CODED���

������4O�COMPLICATE�MATTERS�FURTHER��THE�AUTHORS�OF�THE�
(%3�DATA�HAVE�ALSO�RAISED�CONCERNS�ABOUT�THEIR�
ACCURACY��SPECIFICALLY��REGARDING�THE�DATA�ON�GENERAL�
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“ there were 14 cases of AAGA during obs anaesthesia.
Obstetric cases account for only 0.8% of all GAs BUT ~

10% of all AAGA reports to NAP5“
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n syringe swaps, inappropriate thiopentone 

doses, failure to turn on volatile agent!

n  “mind the gap ….”!

n “opioids should be considered”
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Awareness During Anesthesia: Risk Factors, Causes and 
Sequelae: A Review of Reported Cases in the Literature

Ghoneim MM, 2009

271 cases of 
AAGA



the problem

awareness

Awareness During Anesthesia: Risk Factors, Causes and 
Sequelae: A Review of Reported Cases in the Literature

Ghoneim MM, 2009

271 cases of 
AAGA

“ The anesthetic regimens that were reported in awareness cases 

used less premedicants, induction and maintenance anesthetics 

and less opioids as compared with the control sample“ 



the problem

fetal concerns

Pavlina Noskova, 2015

n RCT, 150 patients …. remifent 1mcg/kg, 30 sec pre-induction GA!

n outcomes: Apgar  scores // respiratory support // cord gases

elective c delivery
general anaesthesia



the problem

fetal concerns

Pavlina Noskova, 2015

Apgar score 
0-7 remifentanil control P value

1 min 19     7 * 0.017
5 min 5 2 0.442

10 min 0 0 -

elective c delivery

general anaesthesia
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Pavlina Noskova, 2015

* P=0.017

short lived 
symptoms

cord gases normal
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n RCT, 42 patients!

n remifent 0.5mcg/kg bolus pre-induction + iv infusion (0.15mcg/kg/min)!

n vs. fentanyl after cord clamping 

elective c delivery
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n RCT, 42 patients!

n remifent 0.5mcg/kg bolus pre-induction + iv infusion (0.15mcg/kg/min)!

n vs. fentanyl after cord clamping 
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the problem

fetal concerns

Draisci, 2008

n⇓ ACTH level!

n⇓ Apgar scores ⇓ pH (but all within normal range)!

n  3 neonates intubated …. temporary … no naloxone given … 

elective c delivery

general anaesthesia

remifentanil gp
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Maternal and neonatal effects of remifentanil for 
general anaesthesia for Caesarean delivery. 

Bouattour, 2007

n RCT, 40 patients!

n remifent 0.5mcg/kg pre-induction bolus + infusion 0.2mcg/kg/min!

n no neonatal depression ……… ?? dose dependent effect



the problem

fetal concerns
elective c delivery

general anaesthesia

Maternal and neonatal effects of remifentanil for 
general anaesthesia for Caesarean delivery. 

Bouattour, 2007

n RCT, 40 patients!

n remifent 0.5mcg/kg pre-induction bolus + infusion 0.2mcg/kg/min!

n no neonatal depression ……… ?? dose dependent effect
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elective c delivery

general anaesthesia

Maternal and Neonatal Effects of  Remifentanil at 
Induction of  General Anesthesia for Cesarean Delivery	

A Randomized, Double-blind, Controlled Trial Warwick Ngan Kee, 2006

n RCT, 40 patients!

n remifent 1 mcg/kg pre-induction single bolus!

n Apgar / cord gases equivalent; 2 neonates >> naloxone
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Maternal and Neonatal Effects of  Remifentanil at 
Induction of  General Anesthesia for Cesarean Delivery	

A Randomized, Double-blind, Controlled Trial Warwick Ngan Kee, 2006

UV/ MA 
0.73

UA/ UV 
0.60

remifentanil pharmacokinetics



the problem

fetal concerns
elective c delivery

general anaesthesia

Maternal and Neonatal Effects of  Remifentanil at 
Induction of  General Anesthesia for Cesarean Delivery	

A Randomized, Double-blind, Controlled Trial Warwick Ngan Kee, 2006

UV/ MA 
0.73

UA/ UV 
0.60

“remifentanil readily crosses the placenta, but

undergoes metabolism / redistribution in the neonate

remifentanil pharmacokinetics
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to conclude …..



DOUBTS ………….



DOUBTS ………….

only use in high risk 
mothers

fetal depression

opioids are dangerous

its ok to use an unfamiliar 
GA technique



TRUST ME ….



TRUST ME ….

don’t be frightened of opioids … 
use a short acting one ? remifentanil 

use a technique you are familiar with  

not one you use twice a year

most of the GA cases are emergency … 
so neonatology support present



only one conclusion



only one conclusion
“opioids should routinely be given at induction

for GA caesarean delivery”





thank you




