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Evolution of the enquiry
• Confidential Enquiry into Maternal 

Deaths (CEMD) 1957

• Confidential Enquiry into Maternal 
and Child Health (CEMACH) 2003 

• Centre for Maternal and Child 
Enquiries (CMACE) 2008

• Mothers and Babies Reducing Risk 
through Audit and Confidential 
Enquiry (MBRRACE) 

1952-4

2009-12



• Annual reports
• Topic review on rolling cycle
• Inclusion of morbidity as well 

as mortality data
• Greater emphasis on ‘learning’
• Meticulous case ascertainment

– Local reporting cross checked 
with ONS data
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A warning!



Maternal mortality by cause 2013-
15



Maternal deaths related to 
anaesthesia

• 2 women died directly from complications of 
anaesthesia between 2013–15 in the UK and 
Ireland

• Both died during or within 42 days of the end 
of pregnancy. 



• A woman presented with immediate acute bronchospasm 
followed by severe hypotension and a skin rash after 
induction of general anaesthesia. Her anaphylaxis was 
suspected immediately, senior help arrived very quickly 
and adrenaline was administered promptly. 

• Ventilation through the tracheal tube was impossible and 
in accordance with good practice the tube was replaced to 
exclude equipment obstruction as a cause. 

• Although a pulse was felt the woman’s blood pressure was 
not recordable and several doses of adrenaline were 
given. Resuscitation was successful but she sustained a 
hypoxic brain injury from which she died. 

Anaphylaxis



Anaphylaxis

Trained healthcare staff cannot assess the pulse 
sufficiently reliably to confirm cardiac arrest. 

Delivering chest compressions to a patient with a 
beating heart is unlikely to cause harm. However, delays 
in diagnosis of cardiac arrest and starting CPR will 
adversely affect survival and must be avoided. 



• Anaesthetists need to be vigilant about the risk of 
pulmonary aspiration and undertake individualised risk 
assessment and precautions against pulmonary aspiration in 
every woman e.g. the use of H2 antagonists and antacids.

• The use of a nasogastric tube is indicated in conditions such 
as bowel obstruction or ileus. The woman who aspirated did 
not have a nasogastric tube in place or aspiration of her 
stomach prior to induction. 

A woman with a small bowel obstruction aspirated 
during induction of anaesthesia for a combined 

Category 3 caesarean section and general surgical 
procedure. 

Aspiration



Sepsis



Sepsis - flu

• 2 messages
1) Vaccination
2) Use of neuraminidase inhibitors

Increased 
risk 

H1N1

Asthma 

Heart 
disease Pregnancy

Diabetes



Haemorrhage



Haemorrhage themes
Point of care testing 

• Fluid resuscitation/blood transfusion should 
not be delayed because of false reassurance 
from single haemoglobin results

• When there is evidence of considerable blood 
loss and fluid resuscitation has not been 
commenced or is inadequate, the result shows 
the haemoglobin concentration from before 
the bleeding, not what it has been diluted to 
after fluid resuscitation. 



Haemorrhage themes
Vascular access

• A woman became hypotensive and pale very shortly after a 
forceps delivery. 

• The duty trainee anaesthetist was called to attend to assist 
with additional intravenous access but was unable to insert a 
cannula.

• Fluid resuscitation continued through the single existing 
large bore cannula and she received three litres of crystalloid 
over the next hour. Her hypotension persisted and a point of 
care haemoglobin measurement recorded a haemoglobin of 
49g/L. 

• Only at this time was blood ordered, and only one unit of 
blood was initially given due the woman feeling breathless. 



Haemorrhage themes
Vascular access

• Two hours after the anaesthetist first attended, the woman 
was transferred to the operating theatre for the insertion of a 
central line for additional intravenous access. 

• The consultant obstetrician was called but could not attend 
immediately. 

• After several failed attempts at central venous cannulation
and at the request of the consultant obstetrician the 
consultant anaesthetist was called to attend. 

• By the time the consultant anaesthetist arrived the woman 
had already had a cardiac arrest due to hypovolaemia. The 
woman died from intra-abdominal bleeding secondary to a 
ruptured uterus. 



Intraosseous needles



Recurrent themes for anaesthesia 

• Hypoventilation after extubation 
• Supine hypotension 
• Hypotension during spinal anaesthesia 
• Airway management 
• Planning care of women with complex needs 
• Team working, communication and escalation 

of care 



Hypoventilation after extubation 
• A woman had a category 1 CS under general 

anaesthesia. After delivery she developed uterine 
atony, which was treated with multiple uterotonics. 

• Prior to extubation she had a tachycardia of 
130bpm, and POC haemoglobin of 64g/L. No blood 
transfusion was given until after extubation.

• Her condition deteriorated post extubation and she 
was reanaesthetised one hour later for a 
hysterectomy but was acidotic, coagulopathic and 
had a cardiac arrest from which she could not be 
resuscitated despite having a massive blood 
transfusion. 



Hypoventilation after extubation 
• Extubated even though

•haemorrhage had been underestimated 
•effectiveness of resuscitation had not been assessed using 
blood lactate and acid base balance measurements. 

• Extubation of a woman who is under-resuscitated is 
imprudent as she is unlikely to be able to adequately 
compensate for her metabolic acidosis by increased 
respiratory effort because of her impaired 
consciousness and the residual effects of any opioid 
analgesia that has been given prior to extubation. 



Supine hypotension 
• A morbidly obese woman who had a combined epidural and 

general anaesthetic became profoundly hypotensive after 
induction of general anaesthesia and then had a cardiac 
arrest during a haemorrhage at delivery.

• It was not evident that manoeuvres were utilised to prevent 
or minimise the onset of aortocaval compression. 

Aortocaval compression should be suspected in any supine 
pregnant woman who develops severe hypotension after 
induction of anaesthesia, even if some lateral tilt has been 
applied. If there is a delay in delivery, putting the woman into 
the left lateral position may be the only option if other 
manoeuvres fail or if the woman has refractory severe 
hypotension. 



Hypotension during spinal anaesthesia 
• Spinal anaesthesia-induced maternal hypotension can occur 

in up to 75% of women in the absence of prophylactic 
measures,

• This can cause maternal nausea and vomiting and impaired 
uteroplacental perfusion leading to fetal acidaemia. 

• The assessors identified several instances where 
prophylactic vasopressors with spinal anaesthesia were not 
administered, which may have compromised further the 
condition of an already ill woman. 

The use of prophylactic vasopressors is a national 
recommendation in the NICE CS guideline CG132 and 
international consensus recommendations on the use of 
vasopressors during caesarean section were published this year



Minimising side effects
• HYPOTENSION – nausea & vomiting
• Phenylephrine established as optimal agent

– Reduced fetal acidosis
Infusion started with 

spinal
hypertension & 
bradycardia

Reactive bolus
limit effectiveness of 

treatment?



• Maintain systolic arterial pressure at ≥ 90% of an 
accurate baseline obtained pre spinal

• Avoid a decrease to < 80% baseline

• Use a variable rate phenylephrine infusion



Airway management
• A postnatal woman collapsed and required cardiopulmonary 

resuscitation, but the anaesthetists concerned had difficulty 
intubating with a size 7.5mm tracheal tube. 

• The physiological changes of pregnancy include respiratory 
tract mucosal oedema, and capillary engorgement of nasal, 
oropharyngeal mucosa and laryngeal tissues, which can all 
affect the size of the glottic opening 

The choice of tracheal tube for pregnant women should start at 
size 7.0 and proceed to smaller tube selections if needed (size 
6.0 and 5.0). 



Planning care of women with complex 
needs 

Pregnant women with complex needs or a complex medical 
history should have antenatal multi- disciplinary planning 
and an experienced obstetric anaesthetist should 
contribute to the planning. 

The assessors noted several groups of pregnant 
women in whom there was no evidence of sufficient 
planning or awareness that planning was required 
e.g. Jehovah’s Witnesses, airway abnormaility, 
morbid obesity.



Insufficient planning or awareness
A woman with refractory antenatal anaemia who was a 

Jehovah’s Witness had no antenatal discussion of what blood 
products would or would not be acceptable to use, no discussion 

of how peripartum haemorrhage would be managed or any 
referral to an anaesthetic clinic. 

All women declining blood transfusion require careful 
multidisciplinary planning with senior clinician input during 
pregnancy to minimise anaemia and to manage blood loss.
Early use of iron replacement is indicated with, if needed, use 
of intravenous iron. 



Optimise red 
cell mass

Minimise 
blood loss

Manage
anaemia 

Three pillars of blood management



3 deaths in anaemic women 

Anaemia in pregnancy
-reduces ability to tolerate blood 
loss
- ?increases the risk of PPH
because of depleted uterine 
myoglobin levels necessary for 
muscle action



Insufficient planning or awareness

A woman with a known congenital abnormality of her upper 
airway and previous history of difficult intubation was not 

assessed by an anaesthetist until the day before her delivery. She 
had been referred for anaesthetic review in early pregnancy but 

this was not followed up until very late in her pregnancy. 

Women predicted to have significant airway difficulties, such 
that rapid sequence induction would not be suitable, should be 
referred antenatally for formulation of a specific anaesthetic 
and obstetric management plan. 



Insufficient planning or awareness
• A woman with a BMI of 55kg/m2 and a past history of sepsis and 

intensive care after a previous caesarean section had an 
anaesthetic assessment by an anaesthetic registrar. 

• The documented assessment was limited to briefly recorded 
advice as to when thromboprophylaxis should be withheld prior 
to an elective caesarean section. There was no documentation of 
an anaesthetic management plan for delivery. 

Pregnant women with a booking BMI ≥40kg/m2 should have an 
antenatal consultation with an obstetric anaesthetist, so that 
potential difficulties with venous access, regional or general 
anaesthesia can be identified. An anaesthetic management plan 
for labour and delivery should be discussed and documented in 
the medical records. 



Team working, communication and 
escalation of care 

• A woman became hypotensive and pale very shortly after a 
forceps delivery. 

• The duty trainee anaesthetist was called to attend to assist 
with additional intravenous access but was unable to insert a 
cannula.

• Fluid resuscitation continued through the single existing 
large bore cannula and she received three litres of crystalloid 
over the next hour. Her hypotension persisted and a point of 
care haemoglobin measurement recorded a haemoglobin of 
49g/L. 

• Only at this time was blood ordered, and only one unit of 
blood was initially given due the woman feeling breathless. 



Team working, communication and 
escalation of care

• Two hours after the anaesthetist first attended, the woman 
was transferred to the operating theatre for the insertion of a 
central line for additional intravenous access. 

• The consultant obstetrician was called but could not attend 
immediately. 

• After several failed attempts at central venous cannulation
and at the request of the consultant obstetrician the 
consultant anaesthetist was called to attend. 

• By the time the consultant anaesthetist arrived the woman 
had already had a cardiac arrest due to hypovolaemia. The 
woman died from intra-abdominal bleeding secondary to a 
ruptured uterus. 



Team working, communication and 
escalation of care

• It is essential that senior colleagues are actively 
involved when managing complications around the 
time of delivery.

• If there are concerns about the condition of a 
woman, midwives and junior medical staff must be 
actively encouraged to seek the advice and input of 
their senior colleagues and senior doctors must 
attend wherever possible. 



Improving anaesthetic care

1. In sudden onset severe maternal shock e.g. anaphylaxis, the
presence of a pulse may be an unreliable indicator of adequate
cardiac output. In the absence of a recordable blood pressure
or other indicator of cardiac output, the early initiation of
external cardiac compressions may be life-saving.

2. In major obstetric haemorrhage women must be adequately
resuscitated and bleeding stopped prior to extubation
following general anaesthesia. Evidence of adequate
resuscitation should be sought prior to extubation.



Improving anaesthetic care
3. Aortocaval compression should be suspected in any supine

pregnant woman who develops severe hypotension after induction
of anaesthesia, even if some lateral tilt has been applied. If there is a
delay in delivery, putting the woman into the left lateral position
may be the only option if other manoeuvres fail or if the woman has
refractory severe hypotension.

4. The choice of endotracheal tube for pregnant women should start
at size 7.0mm and proceed to smaller tube selections if needed (size
6.0mm and 5.0mm). It is recommended that all resuscitation carts
used in maternity units should include endotracheal tubes no
larger than 7.0mm and include smaller sizes such as 6.0mm and
5.0mm.



Human factors

• HALT
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