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Introduction: In preeclampsia (PE) women have increased
cardiac output, reduced diastolic function, pericardial
effusions and increased left ventricular (LV) wall diameters on
echocardiography (TTE). Women with PE also have higher
cardiovascular system risk in later life that may be related to PE
induced changes within the myocardial tissue (oedema or
fibrosis).  TTE cannot differentiate between causes of
increased wall  thickness and cannot characterize the
myocardium therefore it is uncertain whether this finding on
TTE in women with PE is true LV hypertrophy or myocardial
oedema and whether fibrosis is present. Cardiac magnetic
resonance (CMR) is a new non-invasive imaging technique
can assess haemodynamics and characterise myocardial
tissue. There are no studies of CMR in women with PE. We
aimed to determine myocardial structure using CMR in healthy
pregnant (HP) and PE women. 

Methods: After institutional ethics approval and written
consent, from June 2014-April 2015 36 women (31 HP; 5 PE)
underwent CMR. HP women were ASA 1 on no medication
a n d  n o n -s m o k e r s .  P E  w o m e n  h a d  p r e g n a n c y -onset
hypertension with evidence of end -organ dysfunction.
Women with chronic hypertension, multiple pregnancy, body
mass index (BMI) >45 kg/m  were excluded. CMR imaging was
analysed using CMRtools (Cardiovascular Imaging Solutions,
UK) for volumetric analysis and semi-quantification of STIR
(short-tau inversion recovery) images for myocardial oedema
assessment. Myocardial oedema was assessed by measuring
myocardial signal intensity and comparing to signal intensity
from skeletal muscle closest to the heart (serratus anterior).
Myocardial intensities were measured from 16 LV segments
(basal=6, mid-chamber=6, apical=4) and averaged to obtain a
global myocardial signal intensity. Myocardial oedema was
defined as a myocardial:skeletal tissue intensity ratio of ≥2.0.  
Results: The mean±SD age, gestation and BMI for HP and PE
women was 33±4.5 vs 36±3.4 years (P=0.22), 36±3.9 vs 33±5.0
weeks (P=0.29), 30±5.0 vs 28±2.1 kg/m (P=0.15) respectively.  

Table: Structure and function data 

*P<0.05 (one-sided unpaired t-test Welch’s correction) 

Discussion: CMR can  quant i fy  haemodynamics  and
characterise myocardial tissue in HP women and in women
with PE. Our data suggest that women with PE have a different
myocardial wall composition and this may be due to oedema
not muscle. Further work is needed to investigate this novel
finding.  
 

O1 Quantification of haemodynamics and myocardial tissue 
characteristics in healthy pregnant women and women 
with preeclampsia using cardiac magnetic resonance
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  HP PE

Systolic BP (mmHg)

Diastolic BP (mmHg)

LVEDV (mL)

LV ejection fraction (%)

LV mass (g)

Cardiac output (mL/min)

Heart rate (beats/min)

Myocardial:skeletal intensity

117 ± 11.1  

69 ± 9.3  

130 ± 22.1  

64 ± 5.2  

127 ± 20.1  

6.6 ± 1.3  

75 ± 11.0  

1.1 ± 0.15  

142 ± 14.7*  

88 ± 9.2*  

134 ± 31.5  

65 ± 6.0  

151 ± 43.8  

6.0 ± 1.2  

73 ± 9.4  

1.6 ± 0.47*  
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Introduction: A low fibrinogen is associated with progression
of postpartum haemorrhage (PPH)  but it is unknown whether
early replacement improves outcomes. In the absence of timely
coagulation results, many centres use early fixed ratios of red
blood cells (RBC) and fresh frozen plasma (FFP) to treat
presumed haemostatic impairment. FFP is associated with
adverse events and it is not known whether withholding FFP
based on point of care testing is safe. We investigated Fibtem-
guided early fibrinogen replacement and FFP transfusion in
moderate/severe PPH. 

Methods: With consent, women with ongoing PPH (1000-1500
mL) were screened for enrolment into an MREC-approved
multicentre double-blind randomised controlled trial. Fibtem
A5 was performed at enrolment and repeated after every 500
mL blood loss or for clinical concern; no FFP or fibrinogen was
infused if Fibtem A5 was >15 mm. If the Fibtem A5 was ≤15
mm, women were randomised to fibrinogen concentrate or
placebo. The primary outcome was the number of allogeneic
blood products (RBC, FFP, cryoprecipitate, platelets)
transfused.  

Results: The study enrolled 653 women of whom 55 had a
Fibtem A5 <15 mm and were randomised: 28 to fibrinogen; 27
to placebo. The fibrinogen and placebo arms received a total
of 58 and 75 allogenic units, respectively; this was almost
entirely due to a difference in FFP transfusion (18 vs 33 units).
The adjusted incidence rate ratio (95% CI) for allogeneic
products in the fibrinogen arm compared to placebo was 0.72
(0.30 to 1.70, P=0.45). Any transfusion was required in 53.6%
of the fibrinogen and 55.6% of the placebo arm. In pre -
specified subgroup analysis, the median [IQR] allogeneic units
transfused in women with fibrinogen <2g/L in the fibrinogen
(n=3) and placebo (n=4) arms was 1 [1 -8] and 7[4 -16],
respectively. In women with a Fibtem A5 <12 mm, allogeneic
units transfused were 1 [0-4.5] for fibrinogen (n=13) and 3 [0-6]
for placebo (n=15). Of the 653 women, 598 (92%) maintained a
Fibtem A5 >15 mm, indicating adequate haemostasis
throughout. Of the 598 women, 23% received RBCs, 2% FFP
and 82% had ≤1 invasive procedures to control bleeding.  
Discussion: Haemostatic impairment is uncommon in
moderate/severe PPH (<8%). Withholding FFP if Fibtem A5 is
>15 mm does not  impair  outcomes.  Early f ibrinogen
replacement, triggered by a Fibtem A5 ≤15 mm, was not
associated with a statistically significant reduction in
allogeneic transfusion although fewer units of FFP were
transfused. Subgroup analyses support investigation of a
lower intervention trigger for fibrinogen replacement. 

Disclosure:  This study received funding from CSL Behring. 
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Introduction: General anaesthesia (GA) in obstetrics is known
to be a high-risk endeavour due to the physiological changes
in pregnancy and an increased incidence of difficult airway. A
rapid-sequence induction (RSI) is standard for both elective
and emergency procedures. Avoidance of hypoxaemia is key
to preventing detrimental outcomes when a prolonged
intubation is encountered. Pre-oxygenation allows creation of
an oxygen (O2) reservoir, reducing rapid onset of hypoxaemia
during the apnoeic period.  Apnoeic oxygenation transnasally
at high flow rate has been shown to be beneficial in delaying
intubation in patients with respiratory failure.  Benefits during
induction and emergence from GA are also proven in the non-
obstetric population.  O A A / D A S  a i r w a y  g u i d e l i n e s
recommend nasal O 2 supplementa t ion .  We share  our
experience of introducing the technique in obstetrics.  

Methods: Our established practice of THRIVE for intubation in
intensive care and high risk GAs facilitated a smooth start in
obstetrics. THRIVE was commenced from the time of arrival in
theatre and continued during transfer to the operating table,
induction and laryngoscopy until tracheal tube is secured. We
aimed to achieve the recommended 10-min duration. Maternal
and neonatal data are presented.  

Results:  We did not achieve the recommended period of pre-
oxygenation; shortest being 7 min (mean 9 min). We used
THRIVE for eight category-1 caesarean sections and two
cases of surgical control of postpartum haemorrhage. The
lowest SpO2 was 94% (mean 98%). Maternal body mass index
ranged from 19 to 51 kg/m . Median apnoea time was 40
seconds, (longest 180 seconds). There was one anticipated
difficult airway, and two cases needing more than one
intubation attempt.  There were no untoward neonatal
outcomes among the caesarean group. The lowest Apgar
score was 7 at 1 min and mean pH was 7.23. 

Discussion:  From our experience THRIVE can be used
effectively for obstetric GAs. Supplemental maternal
oxygenation does not seem to pose any additional risks to the
neonate, although larger comparative studies may be required
to confirm this.  We also found the technique allowed 'hands
free' pre-oxygenation allowing other aspects of a category-1
caesarean section to be carried out. We recommend THRIVE
as a superior alternative to standard pre -oxygenation in
obstetrics.  
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Introduction: Carbetocin is a synthetic oxytocin-analogue with
a longer  half -life.  O x y t o c i n  i s  k n o w n  t o  c a u s e  l e s s
cardiovascular side effects when administered as a short
infusion.  We compared the application of carbetocin as a
slow intravenous bolus with application as a short infusion in
women undergoing a caesaren section (CS). We hypothesised
that uterine contraction would not be inferior after a short
infusion than after a bolus. 

Methods: In this randomised, double -blind, investigator -
initiated non-inferiority trial. with ethics approval and informed
consent, women undergoing a planned or unplanned CS under
neuraxial anaesthesia received a bolus and a short infusion,
one of which contained carbetocin 100 µg (double dummy).
Obstetricians quantified uterine tone 2, 3, 5 and 10 min after
cord clamping by manual palpation using a linear analogue
scale ranging from 0 to 100. We evaluated whether the lower
limit of the 95% confidence interval (CI) for the difference of
the maximal uterine tone within the first 5 min after cord
clamping between both groups did not include the pre -
specified non-inferiority limit of -10. 

Results: 140 patients were enrolled, 69 (49%) in the bolus, 71
(51%) in the short infusion group. Baseline characteristics
were similar. Maximal uterine tone was 89 in the bolus and 88
in the short infusion group (mean difference -1.3, 95% CI -5.7
to 3.1). Blood pressure was similar (mean difference in mean
arterial pressure -2 mmHg, 95% CI -5 to 1), but 36 (52%) in the
bolus and 29 (41%) in the short infusion group received
phenylephrine during the period carbetocin administration.
Calculated blood loss, use of additional uterotonics and side
effects were comparable. 

 
Figure: Uterine tone after carbetocin administration 

Discussion:  Administration of carbetocin as a short infusion
does not compromise uterine tone. In concordance with
oxytocin, carbetocin can safely be administered as a short
infusion during caesarean section. 
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Introduction: Our management of obstetric haemorrhage
includes ROTEM testing to guide replacement of clotting
factors.  The anti -fibrinolytic agent tranexamic acid (TXA) is
widely used, particularly in trauma and orthopaedic surgery.
TXA thrombotic risk is thought to be low based on non -
obstetric studies. However, as pregnancy and haemorrhage
are risk factors for thrombosis, there is cause for caution in
this group. ROTEM testing of fibrinolysis has been validated
in trauma patients.  We estimated the incidence of fibrinolysis
in obstetric haemorrhage, plus associated factors, to assess
whether TXA use is appropriate. 

Methods: Following approval by the trust audit department,
retrospective data for all obstetric ROTEM performed between
July 2014-June 2015 were collected. We selected patients with
coagulopathy (EXTEM A5 <47mm) . Within this subset we
looked for fibrinolysis (Lysis index at 30 min (LI30) <95%
and/or maximum lysis (ML) >15%)  and visually reviewed
traces. We recorded diagnosis, estimated blood loss and TXA
administration (plus timing in relation to ROTEM) . 

Results: In one year, we identified 149 traces with EXTEM
A5<47mm from 97 individual patients. Fibrinolysis on ROTEM
was only present in one patient. Excluding women who
received TXA before ROTEM (14/97), this represents a
fibrinolysis incidence of 1.2% amongst coagulopathic patients.
Five patients were administered TXA despite no fibrinolysis
on ROTEM. There were  seven placental abruptions, six
placenta praevia/accretas, and 76 postpartum haemorrhages,
Blood loss ranged from 500 -4500 mL. The single case of
fibrinolysis was a postpartum haemorrhage of 3L with cervical
trauma. The ROTEM trace was consistent with disseminated
intravascular  coagulat ion.  There  were  no par t icular
predisposing factors for fibrinolysis in this case. 

Discussion: In  a  busy  te r t ia ry  obs te t r ic  uni t  (>8000
deliveries/year), we demonstrated that fibrinolysis measured
by ROTEM is rare, even among patients with significant
haemorrhage. This suggests that TXA administration may not
be routinely required. As it appears difficult to predict which
patients will exhibit fibrinolysis, ROTEM may be useful.
Measured parameters of fibrinolysis are available using the
EXTEM test after 30 min (LI30) although visual assessment of
traces may provide a more rapid indicator, and APTEM
reagent would be a more definitive test. The results of the
World Maternal Antifibrinolytic (WOMAN) trial are awaited
and may assist in assessing the risk versus benefit of TXA in
the obstetric population. 
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Introduction: Pregnancy is associated with an increased risk
of cardiovascular complications for women with aortic
pathology, and a 10% incidence of these are widely quoted.
Our institutions' joint cardiac service sees women with
aortopathy for pre-pregnancy assessment and counselling and
subsequently manages them during pregnancy. We sought to
review our recent cases and describe maternal outcomes in our
patient population. 

Methods: Female patients aged 16-35 years with aortopathy
and a recent pregnancy (2008–2015) were identified from our
database. Patients with a bicuspid aortic valve, structural
congenital cardiac disease and coarctation of the aorta were
excluded. Electronic and paper patient records were reviewed
to collect data regarding diagnosis, medical management,
mode of delivery, anaesthetic for delivery and maternal
obstetric and cardiovascular complications during or
subsequent to pregnancy (within 1 year).  

Results:  Twenty -three patients were identified with the
following diagnoses: Marfan syndrome (n=14), Ehlers-Danlos
(n=4), Loeys-Dietz (n=1) and undefined aortopathy (n=4). One
patient was excluded as she was under follow up for a family
history of aortic disease which did not subsequently manifest
itself in the patient. There were a total of 28 pregnancies in the
remaining 22 patients. Two patients had aortic dissections
related to pregnancy. One was diagnosed immediately
postpartum in a woman with known Marfan syndrome and the
other at 38 weeks of gestation in a woman subsequently found
to have to have Marfan syndrome. Both had successful
emergency aortic root replacement, the second immediately
after delivery of the fetus by caesarean section. The caesarean
section was performed under regional anaesthesia (combined
spinal-epidural), which was subsequently converted to general
anaesthesia for the aortic surgery. One patient with undefined
aortopathy presented acutely with chest pain and a rapidly
dilating aorta; she had an emergency aortic root replacement at
22 weeks of gestation and was found to have a necrotising
granulomatous aortitis. This patient was later delivered by
category-3 caesarean section at 34 weeks of gestation under
epidural anaesthesia. No patients died.  

Discussion: Although our numbers are small, the incidence of
complications during pregnancy or immediately postpartum
are similar to those that we quote to our patients. Anaesthetic
management of patients with aortic disease is usually
straightforward but it is important to be aware of the risk of
complications. Pregnant and postpartum women complaining
of severe chest pain should be brought to the immediate
attention of senior staff and investigated urgently.  
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Introduction: Anaphylaxis is a potentially fatal systemic
hypersensitivity reaction, characterised by life -threatening
airway, breathing or circulatory problems often with skin or
mucosal change. Recent policy changes recommending
administration of prophylactic antibiotics before caesarean
delivery have led to concerns about the maternal and fetal
impacts of anaphylactic reactions. The aim of this study was
to estimate the incidence of anaphylaxis in pregnancy and
describe the management and outcomes in the UK. 

Methods: A popula t ion  based  descr ip t ive  s tudy was
conducted using the UK Obstetric Surveillance System
(UKOSS) monthly mailing to all consultant-led maternity units
in the UK between 1st October 2012–30th September 2015.
Cases of anaphylaxis were defined as a severe, life-threatening
generalised or systemic hypersensitivity reaction. 

Results: There were 37 confirmed cases of anaphylaxis in
pregnancy, giving an estimated incidence of 1.6 (95%CI 1.1 to
2.2) per 100 000 maternities. The majority of women had a
single identified causal agent; in five women multiple
candidate causal agents were reported. The main reported
causal agents were: penicillin based antibiotics (n=11),
cephalosporins (n=3), metronidazole (n=4), oxytocics (n=4),
blood products (n=3), and intravenous iron (n=2). For one
woman reported to have had a reaction to oxytocics there was
no other reported possible cause of the anaphylactic reaction.
Only three women were reported to have a reaction to an
anaesthetic agent, either suxamethonium, thiopental or
"unspecified agents" used for spinal anaesthesia. Nineteen
(51%) of the cases occurred in obstetric theatre, 10 (27%) in
the delivery suite. 29 women (78%) were managed with
adrenaline, 28 (76%) received chlorphenamine and 34 (92%)
received hydrocortisone. Tryptase levels were measured in 31
(84%) women after resuscitation and were raised in nine (24%)
cases. Two women died (5%), 14 (38%) women were admitted
to level-3 critical care. No infants died; however, 10 (30%) of 33
infants were admitted to NICU and there was one case of
neonatal encephalopathy.  

Discussion: Anaphylaxis is  an extremely rare severe
complication of pregnancy that may result from administration
of antibiotics and other drugs. Reactions to anaesthetic agents
are an infrequent cause, and less frequent than reported
reactions to oxytocic agents. Reactions to antibiotics appear
no more frequent than in the general population. Anaphylaxis
may have severe outcomes for both mother and fetus but
these were uncommon. 
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Introduction: As anaesthetists, we are responsible for women
receiving regional analgesia in labour.  OAA/AAGBI
guidelines state "midwives caring for women receiving
regional analgesia for labour should have been trained and
deemed  compe ten t  to  do  so  by  a  loca l  mechan i sm.
Competence to care for women with epidural analgesia should
be recertified annually as a minimum."  We wanted to find out
what training is given by whom and how competency is
assessed in UK obstetric units.  

Methods: An OAA approved survey (number 158) was sent to
UK lead obstetric anaesthetists (n=200). Questions were asked
about the epidural training for midwives and assessment of
their competence to look after women with epidural analgesia. 

Results:  The response rate was 60% (n=120) with one unit
that does not have an epidural service. 76% (n=91) of units
report that midwives undergo regular epidural update training. 

Table: Frequency of epidural training 

The majority of epidural update training sessions (63%, n=76)
are lead by anaesthetists and up to 2 h long: some form part of
an annual update day. Some commented that lack of SPA time
meant this was no longer delivered. In other units sessions are
delivered by midwives (26%) or the acute pain team (10%).
Most take the form of a lecture or face-to-face training but 8%
of units (n=9) use a virtual learning environment (VLE) and 9%
(n=11) use a workbook. 59% (n=70) of lead anaesthetists
reported that midwives have to demonstrate competency in
the management of epidurals. This is mostly undertaken using
practical assessment by senior midwives/practice educators.
Six units use VLE to assess competency. The majority of units
just assess initial competence. Only eight units (7%) repeat
this competency assessment. 113 units train midwifery
students. In only 45% of these (n=51) is the lead anaesthetist
aware of any formal training in epidural management during
the undergraduate period. 

Discussion:  Only six UK units are known to be fully compliant
with the OAA/AAGBI guidelines on epidural training and
annual recertification of competence of midwives. Of concern,
competency is not assessed in at least 25% of units and many
lead obstetric anaesthetists are unaware of training and
competency assessments in their units. Half of units reporting
provide annual update training to midwives - with the large
number of midwives this itself can be a challenge to deliver.
Use of standardised VLE packages may help ensure timely
training. They would also enable assessment of competency
and re-certification at a time to suit the learner and the service. 
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Introduction: Epidural -related maternal fever (ERMF) is
associated with neonatal morbidity and more obstetric
interventions. ERMF occurs in ~25% labouring women within
5 h of commencing epidural analgesia. Pyrogenic cytokines
are implicated, although the mechanism remains unclear. We
hypothesized that bupivacaine promotes inflammation by
activating the inflammasome in circulating leukocytes.
Caspase-1 activity is part of the inflammasome complex that
g e n e r a t e s  t h e  p r o -inflammatory, pyrogenic cytokine
interleukin-1β   following exposure to sterile and pathogenic
danger molecules, and hence systemic fever. 

Methods: Consent was obtained from women in active labour
in this cross-sectional, mechanistic study (ISRCTN11281491) .
Peripheral blood samples were obtained before and 4 h after,
epidural analgesia was commenced. Blood was separated
(Ficol l )  to  i sola te  mononuclear  ce l ls  ( lymphocytes ,
monocytes); active caspase -1  was  measured  us ing  the
fluorescent inhibitor FAM -YVAD-FMK (flow cytometry).
Leukocytes, obtained before epidural infusion, were also
spiked with a clinically relevant concentration of bupivacaine
(10 µM), mimicking the potential 4h exposure of leukocytes to
local anaesthetic. Nigericin (10 µM) was added to each sample
a s  a  p o s i t i v e  c o n t r o l  t o  a c t i v a t e  a s s e m b l y  o f  t h e
inflammasome, and  hence  increase  caspase -1 activity
maximally. Apoptosis, measured by annexin -V/propidium
i o d i d e  c o s t a i n i n g ,  w a s  a l s o  q u a n t i f i e d  a f t e r
bupivacaine/nigericin incubation for 4 h using flow cytometry.
Data were analyzed by paired t -test; P≤0.05 was considered
significant.  

Results: In lymphocytes obtained before epidural analgesia,
bupivacaine reduced basal caspase -1 activity by 19±5%
(*P=0.004; Fig. 1; n=9). Similarly, in monocytes obtained
before epidural analgesia, caspase -1 activity was reduced
(8±1%; P=0.001). Cells obtained from women 4h after epidural
analgesia showed qualitatively similar results. Apoptosis was
reduced following incubation with bupivacaine. 

 

Discussion: Contrary to our original hypothesis, bupivacaine
does not promote activation of the inflammasome in circulating
leukocytes obtained from labouring women. ERMF is unlikely
to be attributable to the generation of excess cytokine
production triggered by exposure to bupivacaine. 
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Introduction: Perioperative hypothermia occurs frequently
during caesarean sections but  active warming is not widely
used.  Following several local audits we decided to introduce
active warming in our obstetric theatres. A literature review
demonstrated a paucity of evidence in the obstetric population
so we decided to carry out a randomised controlled trial
comparing active warming methods. 

Methods: Following ethical approval, women presenting for
uncomplicated elective caesarean section with spinal
anaesthesia were invited to take part in the study. 132 women
were randomised to one of 3 groups, induction mattress
(Inditherm), forced air warming (full length Bair Hugger
undersheet) and the control group. Core temperature and
p a t i e n t  r e p o r t e d  t h e r m a l  c o m f o r t  w e r e  m e a s u r e d
perioperatively at 15 min intervals. All patients received
intravenous fluids warmed to 40ºC using the enflow® system 

Results: One-hundred-and-thirty-one women completed the
study. Core temperature was maintained throughout the
perioperative period in all groups with no significant difference
observed between the groups ( P=0.48). No patients had a
temperature of 36ºC or less at any time. Five  patients in the
Bair  Hugger group had warming discontinued due to
becoming uncomfortably warm.  

Figure: Mean core temperature versus time for women in the
Bair Hugger, Inditherm and control groups. Vertical bars
represent standard deviation.  

Discussion: No advantage in using active warming to maintain
the perioperative core temperature in uncomplicated caesarean
sections under spinal anaesthetic was shown. The absence of
hypothermic patients contrasts with our departmental audit
data demonstrating a Hawthorne effect in the trial population. 
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Introduction: Rotational thromboelastometry (ROTEM) is
viscoelas t ic  tes t ing of  coagula t ion which can guide
management  of  major  haemorrhage .  Pregnancy i s  a
hypercoaguable state and plasma fibrinogen levels are greatly
elevated by term,  reflected in ROTEM parameters.  Normal
ranges have been derived for the third trimester, but life -
threatening bleeding may also occur during the first trimester
(e.g. ruptured ectopic pregnancy, termination or miscarriage)
or second (e.g. late termination or placental abruption
associated with intrauterine death). In order to use ROTEM-
guided treatment in these women, we should compare to
appropriate normal ranges. Our aim was to ascertain whether
there are significant differences in ROTEM parameters
between the three trimesters. 

Methods: After ethical approval, pregnant women were
recruited into three groups according to gestation, plus a non-
pregnant control group. ROTEM testing with EXTEM and
FIBTEM reagents, Clauss fibrinogen and full blood count were
performed. ROTEM parameters compared were EXTEM:
Clotting time (CT), Clot amplitude at five minutes post CT
(A5), Maximum clot firmness (MCF) and FIBTEM: A5 and
MCF. Results were compared using ANOVA and Dunn ’s
multiple comparison testing. 

Results:  A total of 316 women were recruited. One patient was
excluded (inadequate sample). These were grouped as first
(T1, n=99), second (T2, n=60), third (T3, n=80) trimester and
the control group (C, n=75). 

Table: ROTEM parameters in each trimester and controls 

Data are median (2.5-97.5 percentiles) 

FIBTEM A5 and MCF did not differ significantly between the
control and first trimester group, but by the second trimester a
significant increase had occurred (P<0.0001). This increases
further in the third trimester ( P<0.05), mirroring plasma
fibrinogen levels. 

Discussion:  We have demonstrated significantly different
ROTEM parameters between trimesters, especially FIBTEM
the most important in major obstetric haemorrhage. As with
other physiological adaptations, changes in coagulation
appear to happen gradually. The observed changes in
FIBTEM A5 and MCF paralleled changes in plasma fibrinogen,
consistent with previous studies. This s tudy provides
evidence for utilising gestation appropriate reference ranges. 
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Introduction: Closed-loop computer -controlled infusion of
phenylephrine is effective for maintaining blood pressure (BP)
during spinal anaesthesia for caesarean section.  The aim of
this study was to test the hypothesis that computer-controlled
delivery of phenylephrine by intermittent boluses would result
in more precise control of BP than continuous infusion. 

Methods: 214 consenting patients having elective caesarean
section were randomized to have systolic BP maintained by
phenylephrine using computer-controlled intermittent boluses
or infusion. In the infusion group, a previously -described
algorithm was used.  In the bolus group, the same dose of
phenylephrine that would be infused over 1-min was given as
a rapid bolus after each BP measurement. The BP monitor was
set to 1-min cycles. Cardiac output was measured every 5 min
by suprasternal Doppler. BP control was compared using
previously-described performance error calculations,  with
comparison between groups using the Mann-Whitney U test.

Results:  Data were analysed for 204 patients. The precision of
BP control was greater, as shown by smaller values for median
absolute performance error (MDAPE), in the bolus group
(median 4.38 [IQR 3.22–6.25] %) versus the infusion group
(5.39 [4.12 –7.04] %, P=0.008, Table). In the bolus group,
phenylephrine consumption was smaller and BP was slightly
lower overall as indicated by smaller values for median
performance error (MDPE) ( P<0.001).  There were no
differences in cardiac output, nausea or vomiting, or neonatal
outcome between groups.  

Table: Performance Error Calculations 

 
Data are median [IQR] 

Discussion: Closed-loop computer-controlled phenylephrine
delivery by intermittent boluses resulted in more precise
control of BP compared with continuous infusion. However,
differences were modest and clinical outcomes were similar.
The use of intermittent boluses during computer -controlled
closed-loop administration of phenylephrine is an incremental
improvement of a system that already performs well. 
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  Bolus Group Infusion Group P value 

Median performance 

error (MDPE)(%)  
-0.21 [ -2.82 – 1.95] 3.72 [0.43 – 5.84] <0.001

Median absolute 

performance error 

(MDAPE) (%)

4.38 [3.22 – 6.25] 5.39 [4.12 – 7.04] 0.008

Wobble (%) 3.35 [2.59 – 4.61] 3.71 [2.63 – 4.65] 0.38

Divergence (%/.min) -0.05 [ -0.29 – 0.27] 0 [-0.22 – 0.22] 0.93
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Introduction:  The Medicines  and Heal thcare  products
Regulatory Agency (MHRA) issued a drug safety update in
June 2013, stating that codeine should not be used in breast
feeding mothers, and the Food and Drug Administration
likewise cautioned its use in 2007.  However, controversy
exists whether it is reasonable that a single tragic but very rare
event should change practice.  Our postnatal prescribing
guideline was changed in 2013 to oral morphine, where
tolerated, as the sole opioid for women post caesarean section.
Furthermore, following the concomitant MHRA update
regarding diclofenac safety there was a pharmacy-led trust
wide change to ibuprofen as the preferred non-steroidal anti-
inflammatory drug. Our aim was to investigate the effect of
these imposed changes.  

Methods: We prospectively audited the pain score (VAS 0-10),
satisfaction with postnatal analgesia and side effects on days
1 and 2 following caesarean section, in 2009 and 2015 using
the same standardised proforma. Standards were >95% of
women satisfied, and >95% of women with VAS 0-4. Postnatal
analgesia in 2009 comprised regular paracetamol and
diclofenac (if not contraindicated), with as required codeine
and oral morphine, versus regular paracetamol and ibuprofen,
with as required oral morphine in 2015. 

Results: 125 and 148 women were audited in 2009 and 2015,
respectively. 112/125 (2009) and 126/148 (2015) women were
interviewed on day 1, and 75/125 and 80/148 on day 2. 

Table: Comparison of results in 2009 and 2014 audits 

Women were less satisfied with their analgesia in 2015, 88%
versus 94% in 2009, with 9% neutral and 5% dissatisfied. Side
effects were similar in 2009 (32% nausea, 20% vomiting, 55%
itch) as compared to 2015 (35%, 25%, 59% respectively). 

Discussion : The results of the re-audit were disappointing and
demonstrated higher pain scores, and less satisfaction after
t h e  i m p o s e d  c h a n g e s .  W e  s u s p e c t  t h e  r e a s o n s  a r e
multifactorial and include; the decreased effectiveness of
ibuprofen compared to diclofenac (despite 6-hourly dosing),
the shorter duration of action of oral morphine and therefore
need for more frequent dosing, and perhaps the reluctance of
women to continue taking morphine on day 2. More frequent
analgesia dosing also impacts on midwifery workload. Earlier
discharge may also skew results. Recommendations include;
introducing as required dihydrocodeine 30 mg, and exploring
the use of self-administered analgesic packs in hospital.  
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    VAS≤4 (%) VAS≥7 (%) VAS (mean) ≤1 dose opioid (%)

Day 1 2009 49 18 4.3 76
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Introduction: Uterotonic and tocolytic medications are an
integral part of obstetric and anaesthetic practice. Incident
reporting from medication errors and anecdotal evidence show
a lack of knowledge and confidence amongst trainees and
consultants in both specialties. In response to this, we
conducted a survey of anaesthetists and obstetricians of all
grades to assess knowledge,  perceived confidence in
administration and whether individuals felt that a credit card
style aide memoire would be a useful tool to improve patient
safety. 

Methods: A questionnaire was devised to assess knowledge
and confidence in using these medications. The knowledge
questions included naming medications, dosing, routes and
contraindications. These were distributed to 25 obstetrics and
anaesthetics, including both trainees and consultants: 23
responses (92%) were received. A gold standard reference
card was created from local and national guidelines and
approved by local clinical leads. 

Results:  C o n s i d e r i n g  t h e  r e s u l t s  f o r  t h e  u t e r o t o n i c
m e d i c a t i o n s ,  p e r c e i v e d  c o n f i d e n c e  i n  d o s i n g  a n d
administration was high, with 78% of respondents feeling
"confident" in their use. This was true of Syntocinon and
ergometrine, where there was good knowledge of route, dose
and major contraindications/cautions. However, only 60% of
cl inicians gave the correct  doses  for  carboprost  and
m i s o p r o s t o l  a n d  4 0 %  f a i l e d  t o  m e n t i o n  t h e  m a j o r
contraindications to administration of carboprost. Overall in
this group, 83% felt a uterotonic reminder card would be useful
to them. Secondly in the tocolytic group, clinicians generally
considered themselves far less confident, with only 4 of 23
feeling proficient in their use. In this group, terbutaline was
named in 80% of cases, however the dosing was correct in less
than half of these. Respondents were generally confident in
the use and dosing of glyceryl trinitrate (GTN) spray, but few
mentioned the use of intravenous GTN/magnesium for this
purpose. Similar to the uterotonics group, the majority (83%),
felt that an aide memoire card would be beneficial. 

Discussion: Our survey findings demonstrated a number of
areas of medication knowledge that can be improved for safer
anaesthetic practice. A credit card style aide memoire was felt
to be a practical and effective solution and was welcomed by
the anaesthetists surveyed. We created the cards in this style
so  they could  be  a t tached to  ident i ty  badges  and be
immediately available in an emergency situation, to aid quick,
safe administration. As the cards are universally relevant and
readily reproducible, extending their use in other hospitals has
been possible and they have subsequently been introduced in
two other tertiary centres with very positive feedback.
Additionally, the cards have been reproduced in a poster
format for display in the anaesthetic room/theatre for quick
reference.  
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Introduction: The risk of gastr ic content  inhalation is
increased by both emergency general anaesthesia and
pregnancy; despite this, there are no epidemiological data for
the UK on maternal pulmonary aspiration in pregnancy.
Recent amendments to the National Institute for Health and
Care Excellence (NICE) guidelines no longer restrict maternal
oral intake during established labour unless a woman has
received opioids  or  has  r isk  factors  making general
anaesthesia (GA) more likely, and this has the potential to
increase the incidence of pulmonary aspiration in pregnancy.
The aim of this study was to identify all cases of maternal
pulmonary aspiration in the UK and describe the subsequent
outcomes. 

Methods: Cases were identified between 01/09/2013 and
31/08/2015 using the UK Obstetric Surveillance System
(UKOSS) monthly mailing to all consultant-led maternity units
in the UK. Cases were defined as women who had an
unprotected airway while unconscious, semi -conscious or
paralysed during pregnancy or immediately postpartum; AND
a clinical history consistent with regurgitation of stomach
contents and pulmonary aspiration AND symptoms / signs of
respiratory compromise requiring supplementary oxygen and
antibiotics or level 2 or level 3 (HDU or ITU) respiratory
support, in the absence of any other clear cause.  

Results: There were nine confirmed cases of aspiration in an
estimated 1 496 720 maternities, representing an incidence of
6.0 per 1 000 000 maternities (95% CI 2.8 to 11.4). Seven cases
(78%) occurred in association with GA; an estimated 2.2 per 10
000 GAs (95% CI 0.9 to 4.5), based on an estimated 16 000
obstetric GAs in the UK annually.  Two cases occurred when
the woman was semi-conscious for other reasons. Five of the
seven women who were undergoing general anaesthesia
received prior antacid prophylaxis (71%); three of seven (43%)
were known to have had fluid intake within the preceding 6 h.
At the time of the aspiration event, two women were reported
to have an LMA Supreme  a i rway  in  p lace ,  two an
oropharyngeal airway and one a tracheal tube. One further
aspiration event occurred in the context of a difficult
intubation and one following extubation. Six women (67%)
showed x-ray signs consistent with aspiration. One woman
died (case fatality 11%).
Discussion: Gastric aspiration in pregnancy or immediately
postpartum in the UK is extremely rare. Reassuringly, there
does  not  appear  to  be  a  substant ia l  number  of  cases
associated with oral intake in labour following the change in
policy. 
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Introduction: Hypotension is a common and important
complication associated with spinal anaesthesia for caesarean
delivery.  The objective of this meta-analysis was to determine
if prophylactic glycopyrrolate administration reduces the
hypotensive changes associated with spinal anaesthesia. 

Methods: A literature search (Medline, Embase, CINAHL,
Scopus and Pubmed) was performed to identify randomised
cont ro l led  t r ia l s  (RCTs)  inves t iga t ing  the  ef fec t  of
glycopyrrolate on spinal-induced hypotension for caesarean
delivery. Primary outcomes were incidence of hypotension and
dose of vasopressor used (ephedrine equivalent). Secondary
outcomes included: incidence of bradycardia, maximal heart
rate (HR), incidence of nausea and vomiting and incidence of
dry mouth. Risk ratios (RR), odd ratios (OR) and weighted
mean differences (WMD) were calculated using random
effects modelling with 95% confidence interval. 

Results: Five RCTs met our inclusion criteria. A total of 311
patients were recruited in all study groups: 153 patients in the
glycopyrrolate group and 158 in the control group. The
incidence of spinal-induced hypotension was no different with
prophylactic glycopyrrolate administration compared to
placebo controls (RR 0.93 [0.71 to 1.21]; P=0.59), but the dose
of ephedrine required to treat hypotension was significantly
reduced in the glycopyrrolate group (WMD -5.3 mg[-8.80 mg
to -1.79 mg]; P=0.003). The glycopyrrolate group had a lower
incidence of bradycardia (RR 0.15 [0.03 to 0.80]; P=0.03), and
the maximal HR achieved was significantly higher compared to
the control group (MD 15.85 [7.90 to 23.81]; P<0.0001). The
incidences of nausea and vomiting, and dry mouth were similar
between both groups with OR 0.7 [0.2 to 2.45]; P=0.58 and RR
1.56 [0.10 to 23.24]; P=0.75, respectively. 

Discussion: Prophylactic glycopyrrolate administration for
caesarean delivery does not affect the incidence of spinal -
induced hypotension, but does result in a modest reduction in
vasopressor requirements and incidence of bradycardia.
Utilising glycopyrrolate for caesarean delivery under spinal
anaesthes ia  should  be  considered.  However ,  larger ,
adequately powered studies investigating side-effects are still
needed before routine use can be recommended. 
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Introduction: Combined spinal-epidural (CSE) techniques have
become popular in recent years, being used by 65% of
obstetric anaesthetists  and accounting for  8.1% of  al l
obstetric neuraxial blocks.  The i r  bene f i t s  have  been
extensively researched and promoted by a number of highly
influential consultants who have taught this technique to their
trainees. We wished to test the hypothesis that this has led to
a geographically distinct pattern of CSE use in the UK. 

Methods: Data were extracted from the 2013 cohort of the
National Obstetric Anaesthesia Database (NOAD) to compare
the number of de novo CSEs with those of spinal anaesthetics
given for caesarean delivery in each reporting Trust.  

Results: NOAD reporters from 140/206 (68%) Trusts supplied
data about anaesthetic techniques used for 136 331 caesarean
deliveries. The proportion of CSE varied significantly by Trust:
median 2% [IQR 0-9.25%], chi-squared P<0.0001. A cluster
analysis showed significant evidence of geographical
clustering with an optimal clustering value of 2 and mean
silhouette value of 0.93. This is shown on the heatmap below. 

Figure: Heatmap of the proportion of CSEs 

Discussion: This study supports the hypothesis that trainees
in obstetric anaesthesia throughout the UK are exposed to
different patterns of CSE usage which may influence their
future practice. This level of detail about obstetric anaesthetic
practice in the UK is only available from NOAD. 
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Introduction: World Health Organization (WHO) defines
obesity as body mass index (BMI) ≥30 kg/m . Obesity in
pregnancy is increasing and may contribute to adverse
pregnancy outcomes. During pregnancy, however, BMI may
naturally increase leading to misclassification of term women
according to WHO BMI groups and a reluctance of clinicians
and researchers to use WHO BMI groups at term. The rate of
caesarean section (CS) is also increasing. When combined
with increased BMI this may lead to adverse maternal and
neonatal outcomes, increased theatre times and hospital costs.
There is no research in this area. We aimed to investigate
associations between maternal size (using term pregnancy
specific BMI cut -off values 5 kg/m  higher in each WHO
group), and clinical, theatre utilization and health economic
outcomes for women having CS.  

Methods:  Following ethics approval,  consent and trial
registration (ACTRN1261300060876) we undertook a
prospective multicentre observational study in women having
CS. We recorded BMI at first antenatal visit and delivery.
Linear regression and health economic models were used to
analyse associations between delivery BMI and total theatre,
surgical and anaesthesia times, maternal and neonatal adverse
outcomes, and total hospital and theatre costs.  

Results: 1457 participants from seven hospitals were included.
Mean gestation was 38 weeks. Mean BMI increase (booking
to delivery) was 4.0 kg/m . Each unit increase in BMI increased
total theatre time by 0.6 min (P<0.001) (Fig). Increased delivery
BMI was associated with increased risk of maternal intensive
care unit admission (OR 1.07, P=0.046) but no increase in
neonatal admission to higher acuity care. Total hospital and
theatre costs were increased by 15% ( P=0.032) and 27%
(P=0.001), respectively in super -obese (BMI ≥45 kg/m )
compared to normal (BMI 23.5- <30 kg/m ) women. 

Figure: Relationship between theatre time and BMI 

Discussion: Higher BMI is associated with clinical, time and
economic costs. These issues need to be considered in
pregnancy. To do so we must record term BMI. 
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Introduction: Postpartum haemorrhage (PPH) remains an
important cause of obstetric morbidity in the UK.  T h e
combination of audit cycles and original research in our
institution has led to major changes in our PPH protocol for all
patients; including gravimetric measurement of abnormal
bleeding, early senior review, algorithms for uterotonics and
early blood sampling at 1000 mL blood loss, with point-of-care
(POC) coagulation testing. The effect of these changes on the
outcome of all women has been measured. 

Methods: Information on blood transfusion, hysterectomy and
level 3 ICU admission was collected from local databases
(2010-2015). Individual casenote review of patients admitted to
ICU was performed and a previous published audit of patients
was used for comparison.  

Results: The annual number of deliveries since 2010 has
ranged from 6530 to 5972. In the last five years the use of cell-
salvage and fibrinogen concentrate has remained largely
unchanged, despite 12 patients being randomised to receive
fibrinogen concentrate during the past 30 months. In 2010-
2012 a total of 102 g of fibrinogen concentrate were given and
in 2013-2015 an estimated 108 g were transfused (including
predicted study medication). Previous audit data revealed that
the number of patients admitted to ICU level 3 care in a two
year period was 12 (2004-05, 10713 deliveries) and then seven
(2007-08, 12160 deliveries). 

Table Postpartum haemorrhage data summary  

ICU admissions and hysterectomies were due to PPH. Blood
bank data includes women receiving blood on the delivery
suite, in the operating theatres or on the post-natal ward. 

RBC: red blood cells, FFP: fresh frozen plasma.  

Discussion: Repeated audit cycles (2004-08) and research
since 2012 has led to changes in our management of PPH.
Since 2012 we have recruited about half of the women with
PPH into a research protocol, yet changes to our overall
approach has benefited all women. This has led to a reduction
in the number of women with major adverse outcomes. We
believe the adoption of POC coagulation testing as soon as
abnormal bleeding is identified for all women (around 1000 mL)
and a restrictive FFP policy (based on POC results), has driven
the recent improvements. 
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Year Level 3 ICU 

admission

Hysterectomy ≥5 unit RBC 
transfusion

FFP transfusion 

(units) 

2010 4 2 13 35 (168)

2011 0 0 13 38 (165)

2012 4 1 14 40 (187)

2013 3 0 10 31 (163)

2014 0 0 4 12 (49)

2015 0 0 2 6 (21)

1. Scottish Confidential Audit of Severe Maternal Morbidity. 10th 
Annual Report. Healthcare Improvement Scotland. 2014.

2. Evans AD, Rees L, Collis R. Postpartum haemorrhage admissions to 
critical care: completing the audit cycle. Int J Obst Anesth 
2009:18;S49.

SE King,  SS Kumar,  JH Francis    
Anaesthesia, Norfolk and Norwich University Hospital, 
Norwich, UK  

Introduction: Uptake of ' fast -track surgery' or enhanced
recovery (ER) in obstetrics has been slow.  A 2013 survey of
UK practice showed that 4% of units discharged their patients
the following day.  In 2014 we introduced an ER programme
encompassing all aspects of care including anaesthetic
technique, early mobilisation and discharge logistics with the
specific aim to facilitate discharge on the first postoperative
day for parturients undergoing elective caesarean section
(CS).  The objective of this service evaluation was to
investigate the change in post -operative length of stay (LOS)
for both elective and emergency parturients after introduction
of ER.  

Methods: Audit hospital committee approval was obtained.
Data were analysed retrospectively for the financial years
2013/14 and 2014/15 (representing pre- and post -introduction
of elective ER) using Microsoft Excel spread sheet for post -
operative LOS for both types of CS. Statistical significance
was assessed using Mann Whitney U test.  

Results: Of the 2228 CS performed during the two-year period,
45% were classified as emergency (1005). One -day LOS
increased from 17.1% to 38.7% in the elective group (P<0.0001)
and from 7.7% to 19.0% in the emergency group (P=0.0446).
Readmission rates have decreased by 2% for both groups. The
relative risk of readmission after implementation of ER is 0.94
and 0.93 for seven and 30 days respectively for elective CS,
and 0.82 and 0.87, respectively, for emergency CS.  

Figure: Percentage of one-day postoperative LOS for elective
and emergency CS 

Discussion: Our  r e su l t s  show tha t  t he re  has  been  a
concomitant increase in one-day postoperative LOS for both
groups without targeted intervention in the emergency group.
Importantly, there has been no increase in readmission rates.
Changes in expectations of midwives and obstetricians over
the past year may have facilitated this, so that enhanced
recovery has become normal practice for elective and
emergency alike. A change in maternal expectation is crucial so
that more parturients are prepared and motivated to go home
the next day. Our results highlight the drip -feed effect into
other areas of practice. Perhaps it is time to stop talking about
enhanced recovery and apply these  pr inciples  to  a l l
parturients. 
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Introduction: Abnormal ly  invas ive  p l acen ta  (AIP)  i s
associated with significant maternal haemorrhage, poor fetal
outcome and high demand on healthcare resources. Although
MBRRACE-UK reported only one death from AIP,  case
numbers are increasing due to the rising incidence of uterine
surgery and increasing maternal age.
Methods: Surgically confirmed cases of AIP from February
2010 to July 2015 in a tertiary maternity unit were analysed.
Data are presented as mean ± SD or [range]. 

Results: Thirty-four cases of AIP were identified. Mean
maternal age was 35.4±3.4 years, body mass index of 25.7±4.4
kg/m and gestation at delivery of 36 weeks [29-39]. All were
delivered by caesarean section (94% category 3 or 4) and were
performed in the delivery suite. Neuraxial anaesthesia was
used in 94% (combined spinal-epidural 92%: needle-through-
needle 71%: double-needle double-space 21%) and general
anaesthesia (GA) in 6%. One undiagnosed emergency was
started under spinal anaesthetic alone. Of cases started under
neu rax ia l  anaes thes i a ,  47% were  conve r t ed  to  GA
intraoperatively. Invasive blood pressure monitoring was used
in 68% and internal jugular venous access in 44%. Urological
intervention (prophylactic ureteric stents) occurred in 24%.
Interventional radiology (internal iliac artery catheters) was
used in 53% with balloon inflation in 94%. Inadvertent sheath
displacement occurred in one case. A Pfannensteil incision
was used in 50%, midline in 47% and high transverse in 3%.
Varying degrees of placental separation occurred during
surgery: complete 41%, partial 18%; none 41%. Surgical
diagnosis was accreta 82%, increta 6% and percreta 12%. With
placenta percreta, infiltration was most commonly to the
bladder, followed by uterovesical fold and pelvic sidewall.
Caesa rean  hys te rec tomy occur red  in  53%,  de layed
hysterectomy in 6% and the uterus was preserved in 41%.
Mean estimated blood loss was 2559 mL [500-12000], with 62%
sustaining postpartum haemorrhage (PPH) >1000 mL and 41%
>2000 mL. Intraoperative red cell transfusion occurred in 38%
(mean 5.1 U [1-14]). Fresh frozen plasma was transfused in
35%, platelets in 18% and cryoprecipitate in 9%: tranexamic
acid was used in 21%. Intraoperative cell salvage was used in
59% cases: mean collection volume 1987 mL [250-6327]; mean
transfused volume 509 mL [0-1748]. Mean surgical time was
248 min [75-615]. Emergency return to theatre for PPH occurred
in 6%. Three women (9%) were admitted to critical care (mean
stay 23 h). Mean hospital postoperative stay was 8 days [3-
41]. There were no maternal deaths. 

Discussion: Our findings are similar to others,  although
primary GA rates were lower (6% vs. 26%). The incidence of
PPH was similar (41% vs. 39%) with a higher caesarean
hysterectomy rate (53% vs. 30%). Although our internal iliac
balloon inflation rate was higher (94% vs. 71%), there were
fewer complications. Conversion from neuraxial to GA was
made in approximately half of parturients, but was not
associated with adverse maternal outcome. 
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Introduction: Current NICE guidance recommends use of
oxytocin 5 U by slow intravenous injection for prophylaxis in
the context of caesarean delivery.  A Cochrane review has
addressed the use of carbetocin, a longer -acting oxytocin
derivative, in the prevention of postpartum haemorrhage (PPH)
and concluded that use of carbetocin resulted in a reduction in
the need for further uterotonics compared with oxytocin for
those undergoing a caesarean but not for vaginal delivery.
Carbetocin was introduced in our institution as part of an
enhanced recovery programme for elective caesarean delivery.
We performed a service evaluation looking at the impact that
the introduction of carbetocin has had on our use of second
line uterotonics. 

Methods: Local audit committee approval was obtained. Data
was gathered retrospectively using the Euroking® database.
889 patients undergoing elective caesarean delivery between
May 2013 and November 2015 were included. Patients were
grouped according to first line intravenous uterotonic used;
either oxytocin 5 U or carbetocin 100 µg. The primary outcome
measured was use of second -line uterotonics. The other
outcome measured was estimated blood loss (EBL). Data were
compared with chi squared and unpaired t -tests using a
statistical software package. 

Results: There were 425 patients in the carbetocin group and
464 in the oxytocin group. Second-line uterotonic use was
higher in the oxytocin group when compared to the carbetocin
group (17.5% vs 4.7%, RR 3.72). No significant difference was
observed in EBL between the carbetocin and oxytocin groups
(570±257 mL vs 590±303 mL; P=0.3). 

Table: Carbetocin versus oxytocin 

Data are number or mean ± SD. 

Discussion: Carbetocin, given as first-line treatment in elective
caesarean delivery, is associated with a reduction in the need
for second-line uterotonics, with no difference in EBL when
compared to oxytocin. The increased cost of using carbetocin
as a first -line treatment needs to be counterbalanced against
the reduced exposure to additional medication and their side
effects if using oxytocin only. 
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Introduction: There is increasing evidence for the use of
carbetocin to prevent postpartum haemorrhage (PPH)
following caesarean section (CS). A 2012 Cochrane review
identified that carbetocin use was associated with lower rates
of PPH in both elective and emergency CS. This led to a
change in  our  hospi ta l  guidel ines  with  a  move from
Syntocinon (5 U with a 10 U/h infusion for 4 h in high-risk
cases) to carbetocin (100 mg over 1 min) as the primary
uterotonic during both elective and emergency CS. The audit
standard from this guideline is that carbetocin should be used
in 100% CS unless contraindicated. We audited compliance
with this standard, as well as rates of major PPH and blood
product usage before and after the guideline changed. 

Methods: In part 1 of the audit, we conducted a retrospective
review of uterotonic use in all CS from September -October
2015 using the anaesthetic charts to get a snapshot of current
practise. In part 2, a further retrospective review of notes was
undertaken comparing the number of major PPH before the
guideline change to carbetocin (February-August 2014) and
after (February-August 2015). The numbers of elective and
emergency CSs was provided by the hospital Maternal
Records department. Electronic transfusion records were used
to ascertain blood product use in our maternity unit (including
labour ward, antenatal wart and postnatal ward). Case note
analysis was used to identify uterotonic drug used and
estimated blood loss in cases of major PPH.

Results: Part 1: 76 sets of notes were analysed. Carbetocin
was given in 74 cases (94.7%). In two cases, a Syntocinon
bolus was used, and in two cases, nothing was documented.
There was no difference across category of CS, grade of
anaesthetist or whether the case was in or out of hours. Part 2:
In February-August 2014, there were 324 CS. Ten of these
women had a major PPH. A total of 56 units of packed red
blood cells were transfused on our maternity unit in this time
period. In February-August 2015, there were 330 CSs. Fifteen
of these women had a major PPH. 46 units of packed red blood
cells were transfused in our maternity unit (an 18% reduction).
Of the 15 cases of major PPH from the later group, only five
had received carbetocin. Estimated blood loss ranged from 1.5-
1.8 L. None of these patients required transfusion. Of the 10
who did not receive carbetocin, estimated blood loss ranged
1.5-2.6 L. This group required a total of nine units of packed
red blood cells, 8 units of cryoprecipitate and 1 unit of
platelets. No patient had a contraindication to carbetocin. 

Discussion:  This audit demonstrates that we are close to our
standard of 100% carbetocin use. Whilst there was an increase
in the incidence of PPH since the introduction of carbetocin in
our hospital guideline, there was also an 18% reduction in
transfusion rate of packed red blood cells. The reduced
transfusion rate may be an effect of the carbetocin, but with
small numbers it is difficult to draw firm conclusions.  
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Introduction: Postpartum haemorrhage (PPH) remains a
common cause maternal death and morbidity. Blood loss of
more than 1500 mL within 24 h of delivery is generally
considered as severe PPH.  T h e  c a u s e s  o f  P P H  a r e
heterogeneous but uterine atony is the leading cause. The
general incidence of major PPH requiring blood transfusion or
resulting in coagulopathy is 0.5 -1%.  The incidence and
causative factors of PPH following caesarean section (CS)
have been reported only in few studies  This study aimed to
determine the incidence of severe PPH after elective CS in the
Royal Stoke University Hospital maternity unit and also to find
out  any obvious r isk factors  or  associat ions with i ts
development. 

Methods: Our unit has a database of patients with PPH of over
1500 mL All patients with severe PPH during a 24 -month
period from September 2012 to September 2014 were identified
and segregated into elective CS, non-elective CS and vaginal
delivery groups for analysis. For women who had severe PPH
after elective CS, further details were sought from case notes
and electronic records to find out of any risk factors for or
associations with PPH. Need for ethical approval for this
project was waived by hospital R&D department. 

Results:  A total of 3185 CS were performed during the study
period. Among elective CS patients who had severe PPH, the
main indications for CS were previous CS (32%), abnormal
placenta (16%) and fetal malpresentation (29%). The cause of
PPH was uterine atony in 20 cases (64.5%). Among predictable
risk factors, six patients (19%) had abnormal placentation. Four
patients (13%) had a previous traumatic delivery or PPH. 

Table: Comparison of elective and emergency CS 

Data are number (%) 

Discussion:  Our data show that severe PPH after elective CS
is uncommon at 2.3% which is lower than previously reported.
 The accuracy of our data depend on prompt identification of

severe PPH and its documentation in the database. In most of
the cases PPH is determined by visual assessment which
could be inaccurate. In the the elective CS group, only one
patient with adherent placenta praevia needed a blood
transfusion of more than three units . This supports our unit's
practice of performing group and save only for patients at risk
of bleeding when elective CS is planned.  
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Introduction: A previous case series has demonstrated that
interventional radiology (IR) can lead to reduced blood loss
during placental pathology caesarean section (CS) but not to a
reduced requirement for caesarean hysterectomy. After
discussion with obstetricians and interventional radiologists
within our healthboard (NHS GGC), we were interested to see if
these findings extended to emergency cases and also what
complications might arise from IR procedures in both
emergency and elective case settings.  

Methods: A c r o s s  t w o  t e r t i a r y  o b s t e t r i c  u n i t s  ( 6 0 0 0
deliveries/year each), we undertook a five year retrospective
analysis of obstetric cases requiring IR input. Patients were
identified using theatre/critical care admissions systems and a
casenote review was then done. Collected data included mode
of delivery, cause of haemorrhage, blood loss, transfusion
requirements, cell salvage use, balloon occlusion, use of
embolisation techniques and maternal/fetal complications,
morbidity and mortality. 

Results:  Twenty-eight cases were reviewed: seven emergency
CS, 18 elective CS and three vaginal deliveries. Underlying
diagnoses were: placenta percreta (n=11), placenta accreta
(n=5), placenta praevia (n=3), placental abruption (n=1),
uterine fibroids (n=2) and postpartum haemorrhage from other
causes (n=6). Sheaths were sited electively in 17 cases and as
an emergency in 11. Balloons were inserted in 17 cases and
inflated in 12. Mean inflation time was 53.9 min. Sixteen
patients required arterial embolisation. Mean blood loss was
6069 mL [range 300 - 17000 mL]. Mean blood transfusion was
6.9 units [range 0 -34]. Cell salvage occurred in 12 elective
patients (mean salvage return 1266 mL, range 0 -3330 mL).
Fourteen pat ients  required hysterectomy. Immediate
complications occurred in four cases: pain (n=1), non-target
embolisation (n=1) and fetal bradycardia requiring expedited
delivery (n=2). Later complications were noted in five cases,
including thrombus distal to sheath (n=3), PTE (n=1), CVA
(n=1) and acute kidney injury (n=1). There was no fetal or
maternal mortality. 

Discussion:  The overall hysterectomy rate was 50%. Even in
spite of IR input, the mean blood loss and transfusion
requirements for these cases was still high. Cell salvage
occurred in less than half of patients but yielded a good blood
return when utilised. IR can be a life saving measure,
particularly in the emergency setting when other surgical
techniques have failed. It can, however, be associated with
short and long term complications that the patient should be
made aware of, if possible prior to the procedure. 
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Introduction: Placental localisation guidelines for women with
a previous caesarean section allow for anticipation of major
blood loss in the context of planned delivery, facilitating the
use of cell salvage and interventional radiology (IR). The aim
of this is to decrease maternal morbidity and mortality. We
reviewed the  management  of  such  cases  wi th in  our
department, a tertiary obstetric unit (6000 deliveries/annum). 

Methods: Using a labour ward database detailing major
obsetric haemorrhage (MOH) cases >2500 mL, We undertook a
two year retrospective analysis of cases where there was an
underlying diagnosis of placenta percreta, increta, accreta or
praevia. Cases were analysed for information, including; timing
of delivery, blood loss (EBL), resuscitative measures,
consultant presence at delivery, further surgical intervention
and post procedure location. 

Results:  E i g h t  c a s e s  w e r e  r e v i e w e d .  T h r e e  w e r e
diagnosed/suspected placenta percreta. Five were praevia
cases, of which four were diagnosed antenatally. All were
delivered by caesarean section. All had both consultant
obstetrician and anaesthetic involvement at delivery. There
was no maternal mortality. 

Table: Cases of placental pathology 

Discussion:  P lacenta  percre ta  cases  have  been  under
represented as only cases of >2500 mL EBL were analysed. We
are a tertiary referral centre for placental pathology cases,
therefore the elective management of these includes IR and
cell salvage services. This is not mirrored in emergency or
unanticipated cases. Of note, even in spite of these measures
being undertaken, blood loss and maternal morbidity may still
be high. 
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Diagnosis
Delivery 

day/time

EBL 

(mL) 

IR 

used

Cell 

salvage
Further surgery 

Post -op 

location

Known 

percreta

Wed 

11.46
5000 Yes Yes Hysterectomy ICU

Known 

praevia

Tue 

12.10
4000 No No

Intrauterine 

balloon
HDU

Known 

praevia

Thu 

18.00
4500 No No Nil HDU

Unknown 

praevia

Thu 

05.56
12000 No No Hysterectomy ICU

Known 

praevia

Sat 

07.50
3500 No No 

Intrauterine 

balloon
HDU

Known 

percreta

Wed 

09.40
8600 No Yes Hysterectomy HDU

Known 

percreta

Mon 

11.59
8000 Yes Yes 

Arterial 

ligation
HDU

Known 

praevia

Sun 

14.00
2700 No Yes Nil HDU
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Introduction: Antenatal anaemia is common and can be
exacerbated by postpartum haemorrhage (PPH).  Iron
deficiency anaemia (IDA), as a result of reduced iron stores
can  l e ad  t o  an  i nc r ea se  i n  morb id i t y  s econda ry  t o
cardiovascular failure, a higher risk of PPH from uterine atony
and puerperial sepsis. Peripartum anaemia is associated with
an increased length of hospital stay and requirement for
allogeneic blood transfusion.  IDA secondary to PPH has
historically been treated with oral iron replacement and blood
transfusion. Poor compliance, side effects, and length of time
required to increase iron stores confer limited success with
oral iron supplementation, and allogeneic blood products have
morbidity associated with their use.  Blood conservation and
utilising alternatives to allogeneic blood, such as iron and
auto logous  b lood ,  can  lead  to  a  reduc t ion  in  b lood
transfusion. Intravenous administration of iron provides a
greater and more rapid replacement of iron stores compared to
oral iron.  Ferric carboxymaltose (Ferinject®),  which has a
much lower risk of allergic reactions compared to iron dextran,
can be given postpartum as a single dose,  

Methods: Six months of data were analysed of women referred
to the blood conservation team following PPH. Each received
Ferinject 400 mg. Data included haemoglobin (Hb) on
admission, at referral and at follow-up.  

Results: Eighty women received intravenous iron replacement
in the postpartum period. Nine women required allogeneic
blood transfusion, and four required a second dose of
intravenous iron. Six women were below the restrictive
transfusion trigger of <70g/L, of whom three received a blood
transfusion. Of those that received Ferinject (n=3), mean
referral Hb was 66.3g/L, with a mean increase in Hb of 53 g/L.
Sixteen patients underwent caesarean section (CS), eleven as
an emergency. Mean PPH was 1231 mL, with a referral Hb of
82.3g/L and a mean increase of 21.8 g/L and four received
autologous blood, with a mean [range] re-infusion volume of
474 mL [163-950 mL].  

Table: Blood loss and haemoglobin values (mean [range]) 

Discussion:  The results suggest that Ferinject is a safe and
convenient treatment of postpartum anaemia with a discernible
increase of Hb >20g/L increasing to >40g/L in those below the
transfusion threshold. Its ease of administration, single-dose
regimen and favourable side effect profile make it a good
method of replacing postpartum iron stores and provide a
means of reducing blood transfusion.  
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Introduction: Postpartum haemorrhage (PPH) is defined as
loss of 500 mL or more of blood from the genital tract within 24
h of delivery. The National Institute for Health and Care
Excellence (NICE) guidelines on intrapartum care for healthy
women and babies recommends the use of oxytocin 10 U by
intramuscular injection with the birth of the anterior shoulder
or immediately after the birth of the baby.  The local guidelines
in our trust were changed from intramuscular Syntometrine
(oxytocin 5U/ergometrine 500 µg) to oxytocin 10 U in August
2015. An increase in the number of women with PPH was
highlighted via incident reporting systems and so we decided
to audit our practice after introduction of oxytocin for third
stage management. 

Methods: The number of women with blood loss >500 mL were
identified from the birth register, incident reporting system and
the maternity health care records. We excluded women with
PPH after operative vaginal deliveries to exclude trauma as a
contributory factor. 

Results:  In June -July 2015, 16 (6.7%) women had a PPH
ranging from 600-3200 mL. After introduction of oxytocin 10 U,
42 (11.7%) women had a PPH between August and October.
Guidelines were changed back to Syntometrine at the end of
October and 13 (5.4%) women had PPH in November and
December ranging from 600-2000 mL. 

Table: PPH and third stage management 

Discussion:  An almost 50% increase in the rate of PPH was
noticed after intramuscular oxytocin 10 U was introduced for
the third stage of labour. The conclusion from a recent
Cochrane review  is that prophylactic oxytocin reduces the
risk of PPH >500 mL and the need for therapeutic uterotonics,
However, our audit has shown that prophylactic oxytocin
alone has increased the PPH rate by around 50%. Though
NICE guidelines recommend the use of oxytocin, our audit has
demonstrated that Syntometrine decreases the risk of PPH and
its associated morbidity together with the cost of managing
PPH including blood transfusion.   
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Introduction: The first MBRRACE-UK report into maternal
deaths 2010-2012 showed almost a quarter of women who died
had sepsis. Over the past 12 years we have observed an
increasing incidence of maternal sepsis requiring intensive
care (ICU) admission on our unit (Fig). Prompt recognition,
rapid intervention and early expert involvement are paramount
to improve morbidity and mortality due to sepsis. The Sepsis
Six bundle has been shown to reduce mortality and possibly
ICU length of stay.  In this service evaluation we reviewed our
unit's compliance with the Sepsis Six bundle within one hour. 

Methods: Having obtained trust audit approval, we conducted
a retrospective notes review of all ICU admissions due to
maternal sepsis between 2012 -2014 using the ICNARC
database, electronic patient records and patient notes.  

Results: Fifteen patients were admitted to ICU with maternal
sepsis between January 2012 and December 2014. There were
no maternal deaths. We were able to obtain 11/15 patient
notes. Three patients were excluded as two were transfers from
other units and one had incomplete notes. Only 25% of
patients had completed all of the Sepsis Six bundle within the
first hour. Intravenous antibiotics and fluids were given in
87.5% of patients, blood cultures and lactate were done in
75%, oxygen was only given in 62.5% and urine output
measured in 50%. Time to consultant input ranged from 2-56 h
with a median time of 7 h. 

Figure: Incidence of sepsis admissions to ICU/1000 deliveries 

Discussion: Poor compliance to the Sepsis Six bundle may be
one of the possible reasons why maternal sepsis admissions
to ICU are increasing. Our unit is now developing a Trust-wide
maternal sepsis policy which provides a clear pathway for
early recognition and management of sepsis. We are also
implementing STOP (Sepsis Treatment Optimising Patients)
boxes, which will also raise sepsis awareness. The pathway
will provide an audit tool to audit future practice. 
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Introduction: Accidental dural puncture continues to be a
significant cause of morbidity in parturients yet there remains
a lack of consensus on standard management strategy.  Our
tertiary centre experienced an incidence spike with 18 reported
post-dural puncture headaches (PDPH) over two months
highlighting major issues in our previously ad hoc follow-up
with difficulties monitoring individual patients, management
and discharge .  We analysed th is  sp ike  to  produce  a
comprehensive package of patient follow -up, symptom
evaluation and improve outcomes. We present our experience
implementing step-wise improvements during 2015. 

Methods: Initial analysis led directly to development and
drafting of a novel follow-up form via a local anaesthesia
group. Subsequent quality improvement (QI) PDSA cycles
included: beta -testing form; roll out to department with
dedicated box containing blank forms, information leaflets,
specific follow-up guidance; introducing structured user
feedback; raising awareness at local obstetric anaesthetic
forum. MBRRACE-UK publication  in 2015 altered our service
plans in -line with guidance for management to include
prolonged patient follow-up and GP notification. We analysed
2015 data and assessed adherence to best practice guidance.  

Results: There were 19 completed forms during 2015. Three
cases were excluded from analysis: one confirmed meningitis
and two arbitrated not indicative of PDPH. Mean ±SD patient
age was 32 ±5.8 years and body mass index 26 ±4.7 kg/.m . All
cases were performed by trainee anaesthetists with 12 (75%)
occurring outside of normal working hours and multiple
attempts made in 10 (63%). Median (IQR [range])) headache
development was day 1 (1 -2 [0-8]) with median headache
duration 5 (3.75 -5.5 [1 -8]) days. Seven (44%) patients
experienced neurological sequelae: 25% visual, 29% auditory
disturbance and 6% paraesthesia. Of these, only two (29%)
were radiologically imaged. Blood patches attempted in nine
(56%) patients of which median day performed was five (4-6 [2-
7]). Eight (89%) were successful on first  attempt with one
requiring a second patch. All those receiving a blood patch
demonstrated full resolution of symptoms: 75% immediately;
100% within 48 h. One-week follow-up was achieved in all 16
cases with one-month follow-up successful in 14 (88%). GP
letters were sent out in 15 (94%) cases. 

Discussion: We successfully formalised and improved local
follow-up of this patient group with excellent adherence to
MBRRACE-UK guidance. In our cohort, PDPH recovery was
expedited in those receiving an epidural blood patch,
irrespective of timing. An ongoing QI project, further areas of
improvement identified via analysis are currently being
addressed including: highlighting importance of investigation
and imaging in those with neurological sequelae; timely GP
notification; early consultant input and extended review. 
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Introduction: Caesarean section (CS) is a major risk factor for
venous thromboembolism (VTE).  Elective CS, doubles the
VTE risk compared to those delivered vaginally.  In the UK
there were 64 maternal deaths from VTE between 2009-2013.
Guidelines provided by the Royal College of Obstetricians and
Gynaecologists and from the centre for maternal and child
enquiries (CMACE) advise administration of enoxaparin 4 h
postoperatively or 6 h post removal of epidural catheter.  They
suggest all patients to be weighed in third trimester and
enoxaparin prescribed according to this weight. Our aim was to
audit this practice in our local department. 

Methods: We identified 49 random patients who underwent a
CS over a 3 -month period. Information on booking weight,
term weight, emergency or elective CS, enoxaparin dose, time
of enoxaparin prescription and difference between prescribed
and administration time were collected. 

Results: In total, 31 (63%) patients were weighed at term.
13.3% of the emergency cases and 85.3% of the elective cases.
According to  term weight ,  71% had correc t  dose  of
enoxaparin. 36% had a change in weight from booking clinic
that required an increased dose of enoxaparin at term. There
was an average discrepancy of 40 min between precription and
administration time with a range from 0 -6 h. Only 4% of
patients received enoxaparin at 4 h postoperatively with 92%
of patients receiving enoxaparin <6 h post operatively. 

Figure: Timing of postoperative enoxaparin 

Discussion:  New guidelines released MBRRACE-UK in 2015
suggest women should be weighed following delivery and
enoxaparin dose adjusted.  Following the results ,  new
guidelines will be implemented in our hospital that women are
weighed in the third trimester and following delivery to ensure
an adequate dose of enoxaparin is prescribed. All staff have
b e e n  i n f o r m e d  t o  e n s u r e  e n o x a p a r i n  i s  g i v e n  4  h
postoperatively or 6 h following removal of an epidural
catheter. After women are weighed post delivery, obstetric
staff should prescribe enoxaparin according to new weight.
The dose of enoxaparin prescribed has been added to the
World Health Organisation (WHO) surgical checklist signout,
with nursing staff informed of exact time of administration. 
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Introduction: Recent published data, from our institution,
suggest that trainee obstetric epidural success rate does not
change after their tenth obstetric epidural.  It is currently
unknown whether dural  puncture rate changes as the
procedure is learned. 

Methods: Obstetric epidural data were collective prospectively
between January 1996 and December 2011. Data on all
epidurals for trainees learning obstetric epidural analgesia
were extracted from the obstetric anaesthesia database.
Information on whether the epidural produced successful
analgesia and any complication e.g. dural puncture was
collected for each subsequent epidural for each novice
obstetric anaesthetic trainee. The data were explored to
understand the relationship between dural puncture rate and
the progression of experience. 

Results: During the study period,  81 trainees new to
obstetrics undertook 10 557 epidural attempts (median 119,
range 46 -395 attempts per trainee). There were 87 dural
punctures (incidence 0.83%). The average number of dural
punctures was 1.1 per trainee (range 0-6). 

 
Figure: The percentage of trainees at each subsequent
epidural attempt who are yet to perform a dural tap (solid line)
plotted with an increasing cumulative total of dural taps
performed by all the trainees (dashed line).  

Discussion: The incidence of dural puncture, in this study, is
consistent with previous literature.  From the linearity of the
two graphs in the Figure i t  can be concluded that the
probability of the trainee doing a dural puncture does not
change with each attempt. There is no increase in the rate of
dural punctures in the first 10 epidurals. In contrast, success
rates increase until constant after attempt 10.  The first 10
epidural attempts are less likely to produce good analgesia but
the trainee is no more likely to put the Tuohy needle through
the dura than for subsequent attempts.  
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Introduction: Catheter aspiration and administration of a test
dose are designed to help detect a misplacement of an epidural
catheter in the subarachnoid, subdural or intravenous space,
but they are not without l imitations. Inadvertent dural
puncture is not always consistent with spontaneous leak of
cerebrospinal fluid (CSF). A UK survey of obstetric epidural
test doses observed that in labour the epidural test dose is
used by 90%. However, a large variation was revealed in drugs
and dose.  In  case  of  epidural  catheter  ly ing next  to
unrecognised dural breach, high spinal may occur with second
or third bolus.  

Case series: We present our results of a case series of 15
patients who sustained a recognised dural puncture. The
intrathecal catheter was removed in all cases and epidural was
resited in lumbar space above or below. A test dose of 0.1%
bupivacaine with fentanyl 2 µg/mL 10 mL was administered.
We prospectively collected data on pain scores (visual
analogue scale 0-10 ), motor block (Bromage score) and blood
pressure after every epidural top-up these patients received.
After delivery, all patients developed post -dural puncture
headache (PDPH). Thirteen patients received an epidural
blood patch while two patients with mild PDPH improved with
conservative management. In labour, all except one had a pain
score of 4 or less within 5 min and all had a pain score of 3 or
less within 10 min. Heavy legs were noted by six patients and
complete motor block occurred in one patient. After a third
top-up, six patients developed a complete motor block. No
patient suffered total spinal block. 

Discussion: Our case series demonstrates that if there is an
unrecognised dural tear adjacent to an epidural catheter, a test
dose consisting of 10 mL of 0.1% bupivacaine with fentanyl 2
µg/mL is safe but likely to give rise to quicker onset of
analgesia and denser than expected motor block. Therefore, we
conclude that if during the administration of a test dose,
quicker onset of analgesia and denser than expected motor
block ensues, the subsequent top-ups should be administered
more carefully, preferably in the presence of anaesthetist.  
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Introduction: General  anaesthesia  in  obstet r ics  is  less
frequently performed due to the widespread use of neuraxial
techniques.  Training opportunities are therefore reducing.
New OAA/DAS guidelines  advise how to proceed in the
event of a failed tracheal intubation in an obstetric patient. The
guidelines suggest important steps for pre-theatre preparation
and team planning but may not prevent inexperienced trainees
from encountering difficult intubation scenarios. 

Methods: Twenty years of obstetric general anaesthetics in a
district general hospital with 6000 births per annum were
reviewed. The departmental logbooks were reviewed and case
notes collected for patients documented to have had a failed
intubation in labour ward theatres. 

Results:  Six cases of failed intubation were identified over the
20 year period from 1995 until 2015. The indications for general
anaesthesia were failed epidural top -up (n=1), postpartum
haemorrhage (n=1), elective caesarean section for placenta
praevia (n=1) and patient request (n=3; 2 emergency caesarean
section, 1 elective caesarean section). In five cases a second
anaesthetist was able to intubate the patient, in one case using
a video laryngoscope and in another a fibreoptic intubation
technique. In the remaining patient, help was not sought, the
patient was woken and a regional anaesthetic technique used.
In three cases a laryngeal mask airway was used to maintain
oxygenation after the failed intubation attempt, until the
second anaesthetist arrived. Airway assessments had been
documented in all  patients and were not predictive of
subsequent difficulty.  

Discussion: Difficult or failed intubation occurred six times in
20 years in our hospital, marking a very low incidence. Despite
great emphasis placed on pre-operative airway assessment, it
was not helpful in our cases. A second anaesthetist was able
to intubate the patient in the majority of cases, sometimes
using advanced techniques. This highlights two areas; firstly
the important role of human factors impacting a clinician's
performance in a stressful situation, secondly the value of
having an additional anaesthetist readily available. Given the
infrequency of obstetric general anaesthesia, the presence of a
second anaesthetist during obstetric general anaesthesia
should be encouraged.  In addit ion,  advanced airway
equipment must be immediately available and familiar to all
labour ward anaesthetists. Simulation training and skills drills
are essential for anaesthetists covering labour ward to develop
and retain the technical and non-technical skills required to
manage difficult and failed intubations in obstetric patients. 
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Introduction: There has been no statistically significant
change in the rate of indirect death from sepsis, or the trend in
direct death from genital tract sepsis since the CMACE report
of 2011 and MBRRACE-UK 2014. Overall sepsis (combined
direct and indirect deaths) is the second highest cause of
peripartum death . Early recognition and management is
paramount. Application of the Surviving Sepsis Campaign's
"Sepsis Six" (giving high flow oxygen, taking blood cultures,
intravenous fluid resucitation, checking lactate, monitoring
urine output, administering antibiotics) within an hour of the
recognition of severe sepsis reduces mortality. We wanted to
know if the Sepsis Six was being addressed in our department.
Methods: In our high -risk pregnancy unit, with Trust audit
approval, we conducted a retrospective casenote review of all
peripartum sepsis cases admitted to the Adult Critical Care
Unit (ACCU) and the Obstetric High Dependency Unit (HDU)
for the 16 -month period June 2013 -September 2014. We
audited the availability of paper notes, whether Sepsis Six
elements were considered and performed in timely fashion. 
Results: Thirty-two patients were admitted to HDU with
sepsis, (one twice), and two patients to ACCU, totalling 35
episodes of sepsis . Eight cases had no notes available, 13
were missing crucial periods of documentation. Of the
remaining 14 sets of complete notes only antibiotics were
mentioned in 100% of plans, but only 50% given within one
hour. Other elements were similarly mentioned to be done in
documentation, but not achieved in timely fashion, with a
mean of 59% [range 37-100%] being documented as having
been applied within one hour of being requested. 
Discussion: There is inadequate documentation surrounding
sepsis, poor filing and retention of notes in a vulnerable
cohort of patients. Performance of Sepsis Six is potentially
under-reported if not documented, or in missing notes, but it
highlights a lack of recognition of the importance of the Sepsis
Six and timely management of sepsis.Informal interviewing of
staff showed low awareness of Sepsis Six and implementation
barriers including access to resources such as blood culture
bottles and antibiotic guidelines. This spurned a service
improvement project. A proforma was adapted for a peripartum
patients from Trust policy to support recognition and
management of sepsis. Trolleys were introduced in three
clinical areas containing all the required equipment for the
Sepsis Six. Departmental antibiotic guidelines were rewritten
and included with patient tracking tools to aid future audit. We
appointed departmental champions for departmental teaching.
Re-audit of Sepsis Six post trolley introduction will be
conducted in the coming year. 
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Introduction: Post -dural puncture headache (PDPH) is a
complication of neuraxial blockade but, with appropriate and
timely management, morbidity can be minimized. Management
is often initially conservative, including patient education
about headache after childbirth and simple analgesia ahead of
epidural blood patch (EBP) being offered if symptoms fail to
improve. National recommendations in 2014 suggested that
follow-up of parturients could be improved by the use of
standardised pathways.  Following a favourable audit of our
adherence to local clinical guidelines for PDPH, we designed a
protocolised pathway and checklist for the management and
follow-up of these patients.  

Methods: After local audit committee approval, we searched
our maternity database for parturients between 2011 and 2014
where PDPH was a possible diagnosis. Case notes were
analysed for confirmed diagnoses of PDPH and details of
management including incidence and timing of EBP, volume of
injectate and use of follow -up education. Following the
preliminary audit phase, a multi -disciplinary departmental
consultation was carried out and a novel management
pathway and checklist were devised based on comprehensive
patient information, communication, and timely medical
in tervent ion  according to  protocol ised  pathways  as
recommended by MBRRACE. A re -audit was conducted
following pathway implementation. 

Results:  The  p re -pathway baseline audit identified nine
parturients in whom the diagnosis of PDPH was confirmed. Six
parturients went on to receive an EBP. We found that the
timing of blood patch conformed to local standards in 86% of
cases and the volume of blood injected conformed in 71% of
cases. With no formal protocol for post-discharge follow up in
place, telephone follow up was sporadic,  as was post
procedural communication to patient or GP. Re-audit following
pathway implementation identified twelve parturients with
PDPH. 100% received an information leaflet and 50% had an
EBP. 100% of those who had an EBP were followed up clinic
and/or by phone call post-discharge. 100% of women who had
EBP had a letter sent to their GP. 

Discussion:  Before the pathway, audit results showed good
adherence to clinical standards based on published research,
but with room for improvement in post headache follow-up.
We now have a  s tandardised pathway of  care  for  a l l
parturients with a headache after neuraxial block. GPs, patients
and the electronic patient record are all updated as standard
and parturients are offered a six-week follow-up appointment
in the anaesthetic clinic which facilitates ongoing debrief.
Since implementation, our EBP rate has reduced which may
reflect better adherence to our management pathway. We have
also significantly improved the nature and quality of
communication and follow up for this group of parturients. 
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Introduction: There is considerable evidence to show that
regional anaesthesia (RA) is safer than general anaesthesia
(GA) in obstetrics. GA is used disproportionately for category
1 caesarean section (CS) due to time constraints. The Royal
College of Anaesthetists recommend that >50% of category 1
CS are performed under regional anaesthesia. Topping-up
labour epidurals is often avoided due to a perceived time
constraints.
Methods: Data were obtained for 293 patients undergoing
category 1 CS in University Hospital of Wales between July
2013 and May 2015. Data were incomplete for five patients and
so 288 patients were included. Choice of anaesthetic,
indication for CS, time from decision to deliver to knife-to-skin
(KTS) (i.e. time to provide anaesthesia), and blood loss were
analysed. Time differences between anaesthetic technique
were analysed using the Mann-Whitney test.  

Results:  GA was used in 18.4% and RA in 81.6% of category 1
CS. Of the RA cases, 69% were spinals, 30% epidural top-ups
and 1% combined spinal-epidural. Median times for decision-
to-KTS and blood loss are shown in the table. GA was
significantly faster than both spinal and epidural top -up
(P<0.05), but there was no significant difference between
spinal and epidural top -up (P=0.12). Fetal distress was the
leading indication for CS in all  groups. GA was used
dispropor t iona te ly  where  CS was  per formed due  to
haemorrhage. 

Table: Decicion-to-KTS time and blood loss for different
anaesthetic techniques for category 1 caesarean section 

Data are median values 

Discussion:  GA remains the fastest technique for category 1
CS. There does not appear to be any time difference between
spinal and epidural top-up. Obstetric preferences often dictate
that GA is used in cases of greater urgency or for specific
obstetric pathologies. Multidisciplinary communication is key
to providing the most appropriate anaesthetic. There appears
to be scope for improving the time taken to establish RA for
category 1 CS, perhaps through adoption of rapid-sequence
RA techniques. 
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Introduction: A classification system for the urgency of
caesarean section (CS) was introduced in 2000  to facilitate
communication between healthcare professionals.  NICE
used this classification system to outline auditable standards
against which the performance of a delivery suite can be
evaluated. These auditable standards are frequently used as
targets, and may be used to assess individual performance
should they not be achieved.  This culture introduces
additional pressure to a situation where the stakes are already
high, potentially affecting decision making and performance.
This pressure may originate from, and affect all members of the
multidisciplinary team (MDT). Anecdotally, the perception of
the urgency of CS often varies amongst different members of
the MDT. 

Methods: We conducted a survey at a large teaching hospital.
Respondents were given 10 short vignettes adapted from the
original paper by Lucas et al.  They were asked to categorise
the urgency of caesarean section (1-4), and state the type of
anaesthetic they would expect (A-D), the latter responses were
converted to 1 -4 to allow mean values to be calculated.
Q u e s t i o n n a i r e s  w e r e  c o m p l e t e d  a n o n y m o u s l y  a n d
independently by anaesthetists, obstetricians, and midwives
of all grades, as well as theatre staff. 

Results: A total number of 53 responses were obtained,
(anaesthetists n=18, obstetricians n=14, midwives n=11,
theatre staff n=10). The mean response for each question was
collated to give an overall mean categorization of CS, as well
as the mean mode of anaesthesia. The results demonstrate that
vignettes were categorised as least urgent by anaesthetists
(1.63) compared with obstetricians (1.58), theatre staff (1.58)
and midwives (1.38). Furthermore, when considering the mode
of anaesthesia, this was again categorised as least urgent by
anaesthetists (2.43) compared with obstetricians (2.24), theatre
staff (2.14) and midwives (2.08). When the responses were
divided by seniority of responder, consultants classified both
the category of CS and the mode of anaesthesia as less urgent
than senior, and in turn junior trainees. 

Discussion: The results suggest that categorisation of the
urgency of CS, and the mode of anaesthesia for CS varies
amongst the MDT. Regional anaesthesia (RA) is widely
accepted to be safer than general anaesthesia (GA) for CS .
Discrepancy in the classification of urgency of CS between
specialities may lead to pressure on the anaesthetist to deliver
a faster mode of anaesthesia. This could affect performance
leading to failure of RA, or affect decision-making resulting in
GA when a safer alternative may be appropriate. Our results
show that junior anaesthetists and obstetricians perceived the
clinical vignettes to be more urgent, which may lead to an
increased r isk of  adverse events  should GA proceed
unnecessarily.  
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Introduction: The Robson groups are 12 mutually -exclusive
groups used to classify women having caesarean section (CS),
based on the characteristics of the pregnancy, labour and
obstetric factors.  This system has been used to identify the
largest groups for measures designed to reduce the incidence
of CS.  We wished to assess whether the proportion of
category-1 CS might be different between Robson groups,
which could allow targeted risk-management strategies. 

Methods: We used anonymised information on CS performed
between 2005-14 from the St Michael ’s Hospital maternity
database. We classified cases by Robson CS group and Lucas
urgency category.  This did not require ethical committee
approval according to the HRA decision tree.  

Results:  The Table gives urgency in non -elective CS for
Robson groups excluding 2b and 4b (which are defined as not
in labour). Some groups are combined for reasons of space.
There was a significant difference from expected frequencies
(P <0.001, chi-squared). 

Table: CS category 1-3 and Robson groups  

Data are number or percentage 

Discussion:  Our analysis shows differences in the proportion
of category -1 CS between Robson groups.  The higher
proportion in parous women and spontaneously laboring
nullipara (Groups 1, 3, 4a), and the lower proportion in
previous CS and breech (Groups 5-7), is counterintuitive. This
merits further investigation, which we plan to do using a larger
database.  
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Group   Cat 1-3 Cat 1 Cat 1 / Cat 1-3 

All 5865 1366 23.3% 

1 Nulliparous spontaneous labour 863 293 34.0%

2a Nulliparous induced labour 1199 277 23.1%

3 Parous spontaneous labour 173 67 38.7%

4a Parous induced labour 182 81 44.5%

5 Previous CS 621 109 17.6%

6 & 7 Breech 849 122 14.4%

8 & 9
Multiple pregnancy & 

abnormal lie
880 172 19.5%

10 Preterm 811 174 21.5%
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Introduction: Enhanced recovery after surgery (ERAS) is a
concept which aims to provide high quality pre -, intra- and
postoperative care to facilitate rapid recovery and hospital
discharge. In recent years this approach has been applied to
elective caesarean section. In our unit regional anaesthesia
with the addition of intrathecal diamorphine is utilised for the
majority of caesarean sections. This is in line with an ERAS
model of care as it allows powerful post operative analgesia
with minimal supplemental parenteral opioids. In our unit,
providing there are no complications, we aim to have our
patients intravenous fluids down at the end of surgery, eating
and drinking in recovery and urinary catheter out within six
hours. A potential limitation to this is post operative nausea
and vomiting (PONV) as a complication of intrathecal
diamorphine. We conducted a snapshot audit to determine our
baseline rate of PONV and question whether anti emetics
should be administered routinely to reduce this common
complication in line with an ERAS model of care.  

Methods: All patients following elective caesarean section
with a regional technique were audited over a two -week
period. We analysed patient case notes in recovery to
determine whether: anti-emetics  were given in theatre
routinely, patient suffered PONV in recovery, anti-emetic given
in recovery and whether patients managed to eat and drink in
recovery. 

Results: We collected data from 50 patients following elective
caesarean section. Anti -emetics were given routinely to 14
(28%) of patients. PONV in recovery occurred in 13 patients,
making our baseline PONV rate 26%. Despite this, 45 patients
(90%) were able to eat and drink before leaving recovery. Of
the 14 patients who received PONV prophylaxis in theatre 23%
suffered PONV in recovery despite this, which is similar to our
baseline rate. 
Discussion: It is clear that PONV is prevalent in our patients
following elective caesarean section under spinal anaesthetic.
It is not yet clear whether this impacts on our ability to deliver
an ERAS model of care. It is reassuring that despite our PONV
rate the vast majority of our patients were still able to eat and
drink in recovery. Our unit is in the process of including
routine PONV prophylaxis as part of our ERAS bundle. We are
uncertain of the merits of this given that our data would
suggest no difference in PONV rates, however our sample size
is small. In order to quantify this further data collection will
recommence next month following the introduction of routine
anti-emetic use. This will allow us to compare PONV rates and
determine whether this practice should continue to allow
reduction of this important and common complications which
may delay patient recovery. 

 

P30 Do we need routine anti-emetics as part of an enhanced 
recovery bundle following elective caesarean section?

S26 International Journal of Obstetric Anesthesia

M Warren ,  J Kamania,  AT Dennis*    
*Department of Anaesthesia, The Royal Women's Hospital, 
Parkville, Australia, The Univesity of Melbourne, Australia  

Introduction: A request by obstetricians for immediate birth
may be due to life-threatening fetal or maternal conditions or a
combination of both. In order to facilitate rapid safe birth,
hospitals often have an emergency code system for these
time-critical emergencies.  In our institution an emergency
“Code Green” activates the system for immediate birth, usually
occurring by caesarean section (CS). The aim of this study
was to record the number of Code Green CS, their indications,
type of anaesthesia used, decision to delivery interval (DDI),
and maternal and neonatal outcomes.  

Methods: After institutional ethics approval, electronic records
and case notes for all Code Green births between 1/1/2013 and
31/12/2014 were analysed. Demographic, obstetric, maternal
and neonatal data were collected. DDI based on anaesthesia
type was assessed using Kruskal -Wallis one-way analysis of
variance and Dunns’ method for multiple comparisons. 

Results: 14 115 women gave birth between 2013-2014. 387
women underwent Code Green births of which 322 (83%) were
by CS. The mean±SD age, gestation and body mass index for
women undergoing Code Green CS was 32±8.3 years, 39±3.8
weeks, 26±5.5 kg/m ,respectively.  The most  common
indication for Code Green CS was prolonged fetal bradycardia
(>5 min) (n=204, 53%), but cord prolapse (n=17, 4%) was the
most rapid DDI (median [IQR] 14 [13-16] vs 17 [14-23] min
(P=0.005) for the total group). Epidural top -up  was  the
commonest anaesthesia method (Table). 8% of women
undergoing neuraxial anaesthesia were converted to general
anaesthesia  (GA).  62% of cases occurred af ter -hours
(17:00pm–06:59am) with 1 in 3 women having a GA.  

Table: Anaesthetic technique and DDI 

Data are median [IQR], *P<0.05 compared with GA. †P<0.05
compared with epidural anaesthesia 

Of the 103 GAs there was one failed intubation (1%)
(successful ventilation) and one dental injury. 11 (3.4%)
women were admitted to high dependency or intensive care
units: there were no maternal deaths. Babies born by CS with a
DDI interval >30 min were less likely to have a time to establish
respiration >1 min (16.7% vs 22.6%, P<0.001), but more likely
to have a hospital stay of >3 days (60.0% vs 38.9%, P<0.05). 

Discussion: Immediate CS is a common emergency. DDI is
fastest with GA. Epidural anaesthesia only slightly prolongs
DDI. Neuraxial failure and failure to intubate the trachea were
important complications. DDI bears little relationship to short-
term neonatal respiratory morbidity, most likely due to shorter
DDI in more at-risk fetuses. Rapid DDI can be achieved with
an integrated emergency response system. 
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Anaesthetic technique DDI (min)

GA (initial) (n=83)

Epidural top-up (n=146)

Conversion to GA (n=20)

Spinal (n=65)

Combined spinal-epidural (n=8)

14 [12-16]

16 [14-19]*

20 [15-23]*

25 [22-29]*†
31 [30-37]*†
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Introduction: Combined spinal -epidural (CSE) is the most
popular anaesthetic technique for elective caesarean section
(ELCS) in our institution. However, as the number of deliveries
and operative procedures continue to increase in recent years,
we have observed an increase in the use of a single -shot
spinal (SSS) technique. A potential disadvantage of SSS
compared with CSE is the lack of an epidural component as a
rescue option in event of an inadequate block or prolonged
s u r g e r y .  T h e  R o y a l  C o l l e g e  o f  A n a e s t h e t i s t s  h a s
recommended that the regional anaesthetic (RA) to general
anaesthetic (GA) conversion rate for ELCS should be <1%.
The objective of this audit was to quantify the increasing use
of the SSS technique for ELCS and assess whether it was
associated with an increased conversion to GA. 
Methods: A departmental database for all obstetric anaesthetic
procedures has been available since March 2010. Annualised
data for all elective CS were analysed for anaesthetic
technique and conversion to GA.

Results:  We have seen a significant increase in the number of
SSS techniques used for elective CS, and a significant increase
in the proportion of SSS to CSE performed. However,
increasing use of SSS had a weak negative correlation with GA
conversion rate (Pearson correlation coefficient r = -0.483).  

Table: Anaesthetic technique and conversion rates  

Over the last 5 years the RA to GA conversion rate has been
consistently lower than the national standard (<1%). 

Discussion:  Time pressures to perform more cases in less time
may be a driving factor for the significant increase in the use
of SSS technique in our unit. An explanation for the weak
negative correlation with conversion to GA with SSS, may
include: judicious case selection, consultant surgeon and
anaesthetist -led elective operating lists, and administration of
relatively higher spinal doses with use of phenylephrine
infusions. Increased use of the SSS technique for elective CS
has not resulted in an increase in the RA to GA conversion
rate in our unit. 
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Year 2010 2011 2012 2013 2014 2015

ELCS (n)

CSE (n)

SSS (n)

SSS/RA (%)

RA to GA (%)

525

431

73

13.9

0.57 

770

610

128

16.6

0.51 

765

603

147

19.2

0.26 

850

650

166

19.5

0.94 

911

681

203

22.2

0.32 

878

580

272

31.0

0.22
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Introduction: Shivering complicates up to 47% of elective
caesarean sections under spinal anaesthesia.  I t  i s  a n
unpleasant experience which can prevent monitoring of vital
signs and hinder early maternal-neonatal bonding. The cause
of shivering is unclear but it may be a normal thermoregulatory
mechanism. This study aimed to find out if body temperature
changes are related to shivering during elective caesarean
section under spinal anaesthesia.  

Methods: Body temperature (core (TC) and skin (T Sk)) and
shivering were recorded during elective caesarean section
under combined spinal epidural anaesthesia from 12 patients.
Mean body temperature (TB) was calculated using the formula
of Burton (TB = 0.64TC + 0.36TSk). Comparisons were made

between patients who did and did not shiver with repeated
measures two-way ANOVA. 

Results:  Three of 12 women shivered and the mean (SD) onset
was 40 (15) min after induction. TB differed between those who
shivered and those who did not (P < 0.001) . 

Figure: Mean T B (SD) relative to baseline during caesarean
section of shiverers (filled) and non -shiverers (unfilled).
Induction occurred at 0 min. The dashed line indicates the
mean onset of shivering. *indicate differences between
shiverers and non-shiverers (P < 0.05). 

Discussion:  The results suggest that shivering during elective
caesarean section under spinal anaesthesia is a normal
thermoregulatory response. In those who shivered TSk did not
vary significantly from baseline and therefore the reduction in
TB is likely due to a reduction in metabolic rate rather than
increased cutaneous heat loss. Further work is required to
establish why TB decreases in some patients but not in others.  
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Introduction: Mother's views should be at the centre of all
enhanced recovery pathway (ERP) design processes and
patient education about forthcoming hospital experience is key
to success. Surgical consultations are short and contain large
amounts of critical information so both verbal and written
information is pivotal. The effectiveness of this can be
measured in terms of readability, comprehensibility and
communicative effectiveness.  

Methods: Women who had previously undergone caesarean
section were extensively consulted during the development of
an ERP patient passport. This focus group had experienced
mixed perioperative outcomes and they provided crucial
feedback on content,  communicative effectiveness, readability
and comprehensibility. Other assessors included obstetricians,
midwives, pharmacists and our Trust's patient information
department. 

Results:  Forty women undergoing elective caesarean sections
in September 2015 received the ERP patient passport  during
their pre-assessment and used it throughout their hospital
stay. Mothers were asked to complete a questionnaire for
feedback. Thirty four women responded (response rate of
85%) 

Table: Feedback on various aspects of the patient passport   

In addition, during this period , routinely collected data
suggested that 84% mothers drank within 2 h, 80% ate within 4
h, 84% had catheters removed as per protocol and 46% were
discharged on the first postoperative day. All achieved targets
were improved from previous data. 

Discussion: Feedback about the passport was extremely
positive. Women found it informative and helpful, especially in
terms of setting recovery targets. Based on their suggestions,
ERP prompts on the anaesthetic chart and on the handover
board on the ward have been introduced. Our questionnaire
demonstrates that mothers are receptive to information when
presented in a locally relevant manner. Such practices can be
sha red  amongs t  ne tworks  o f  hosp i t a l s  w i th  sha red
infrastructures in order to improve maternal outcomes and
satisfaction after surgery. 
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Feedback Question Yes No
Don't 

know

Not 

answered

Did the passport help you achieve 

control over your recovery process?
82% 6% 12% 0 

Did it improve your experience while 

in hospital? 
79% 6% 12% 3%

Was it a useful document during your 

recovery? 
82% 6% 9% 3%

Did the passport contain too much 

information?
3% 97% 0 0 

Did the passport contain the right 

amount of information?
97% 3% 0 0

1. Lucas DN,Gough KL. Enhanced recovery in obstetrics - a new 
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Introduction: Thiopental has historically been the induction
agent of choice in general anaesthesia (GA) for caesarean
section (CS).  However unfamiliarity with thiopental in modern
practice has been implicated in the increased incidence of
awareness being reported in obstetric anaesthesia.  The cost
and availability of thiopental are additional concerns, as is the
potent ial  for  drug errors  during reconst i tut ion. With
agreement from the neonatologists, our hospital changed from
thiopental to propofol for GA CS in January 2014.  We
conducted this study to investigate any potential neonatal
and maternal impact. 

Methods: All GA CSs over a four-year period were included
(thiopental group in the two years before January 2014,
propofol group in the two years after). Retrospective data
collection was used to detect any difference in neonatal or
maternal outcomes. Data analysed with t -test or chi -squared
test as appropriate.  

Results: We identified 189 cases: 106 in the thiopental group,
83 in the propofol group. Interim analysis compares 78
thiopental cases with 48 propofol cases. 

Table: Comparison of thiopental and propofol 

UA: umbilical artery; MAP: mean arterial pressure 

There were no cases of accidental awareness or failed
intubation in either group. 

Discussion: There was no significant difference in neonatal
outcome between the two groups in terms of Apgar score <7
at 1 min, UA pH <7.20. Whilst NICU admission at term was
reduced in the propofol group, this was not statistically
significant at the time of interim analysis. Induction with
propofol tended to result in anaesthesia which was more
cardiostable, with significantly lower rates of exaggerated
hypertension, which could prove useful in cases such as
preeclampsia. The higher rates of nausea in the propofol group
was surprising but confounding factors include opioid and
nitrous oxide use. 
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  Thiopental Propofol P value

Apgar score <7 at 1 min 45.9% 53.7% 0.6

UA pH <7.20 33.9% 26.5% 0.5

NICU admission at term 27.1% 9.4% 0.1

MAP rise >20% from baseline 25.7% 4.4% < 0.01

MAP fall <20% from baseline 56.3% 55.6% 0.8

Nausea 9.2% 26.7%  
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Introduction:  Eclampsia is  a cl inical  condit ion seen in
obstetrics. It is diagnosed when women with preeclampsia
develop fits. It is an obstetric emergency seen in 1.7/1000
births  in Nigeria. Mortality is high accounting for 25% of
maternal mortality. This is a retrospective criteria based clinical
audit which evaluated women admitted into the intensive care
unit (ICU) with eclampsia. The objective was to identify
causes of mortali ty and evaluate the outcome of ICU
interventions. 

Methods: Patients admitted to the ICU between April 2011 and
April 2014 were evaluated using their case notes and treatment
charts. Variables studied include patient characteristics, type
of eclampsia, antenatal booking status, Glasgow Coma Scale
(GCS) on admission. Interventions like use of mannitol,
transfusion, mechanical ventilation were also analysed.
Outcome was either death or discharged. The variables were
analysed to see if they had e a relationship with outcome.
SPSS v20 was used for analysis. Chi -square was used to
determine prognosis and a P value <0.05 was considered
significant.
Results: A total of 83 patients were admitted to ICU. Mean age
was 31.5 years. Fifty -nine women (71.1%) had antepartum
eclaampsia, 24 (28.9%) had postpartum eclampsia. Fifty-three
women (63.9%) were discharged to the ward while 30 (36.1%)
died. Mortality was more common in the unbooked patients
(79.5%) and in the age group 26-35 years (51.8%). Admitting
GCS was 3-7 in 20 (26.7%), 8-12 in 28 (37.3%) and 13 -15 in 37
(22.5%). All patients received magnessium sulphate. The use
of mannitol, mechanical ventilation, blood transfusion were all
found to have an influence on the outcome. Autopsy showed
intracerebral hemorrhage as a leading cause of death.

Discussion : This study shows the trend of eclampsia in
Nigerian women. It shows there's high mortality despite
specialized care. Mortality was higher in the unbooked
population. Centers  are advised to draw a protocol  to
determine ICU admission and optimise care. Research should
continue into reducing mortality. 
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Introduction: Twin pregnancies contribute to 2-3% of births.
 Twin birth is associated with a higher risk of adverse

perinatal and maternal outcomes when compared to singleton
birth.  It was noted that our unit had no current guideline for
the management of twin deliveries. Anecdotal evidence of
delays in involvement of the anaesthetic team leading to
unnecessary challenges in care had been highlighted on
occasion. We undertook analysis of the current local practice
in the management of twin deliveries on labour ward where the
likelihood of operative delivery is high, with the aim of
facilitating the production of joint obstetric and anaesthetic
guidelines for intrapartum management of twin pregnancy.  

Methods: Just over 100 women have twin pregnancy delivered
in our unit per year. Retrospective data were gathered from all
twin deliveries occurring over a one-year period. Analysis was
conducted to establish most common modes of delivery,
indications for caesarean section, anaesthetic involvement,
mode of analgesia and anaesthesia and location of delivery. 

Results: The mode of delivery was evenly distributed across
elective caesarean sections, emergency caesarean sections
and vaginal delivery. Five women required emergency
caesarean section for the second twin. Indications for
caesarean section were varied: most commonly documented as
multiple pregnancy for elective caesarean section. All vaginal
twin deliveries were performed in theatre. Spinal anaesthesia
was the most common form of anaesthetic for all categories of
caesarean delivery. 61% of women who delivered vaginally
had an epidural inserted for their labour but only 18% of
women undergoing emergency operative delivery had
established epidural anaesthesia.  

Discussion:  The management of twin delivery on labour ward
in our unit has followed agreed consensus that all should be
delivered in theatre.  The low number of epidural anaesthetics
for emergency caesarean delivery may reflect either epidural
analgesia not used in labour or conversion to spinal or GA if
insufficient time for epidural anaesthesia to be established. We
would support anaesthetic involvement in all twin deliveries
with provision of epidural anaesthesia early avoiding delay
and risk of general anaesthesia if operative delivery was
required as an emergency. We have contributed to new draft
guidelines and initiated a prospective audit on the anaesthetic
involvement, interventions, maternal and perinatal outcomes
to delineate our role for all twin deliveries. 
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Introduction: Caesarean section (CS) is a common mode of
birth in women with preeclampsia (PE). There is no literature
about postoperative pain following CS in PE and little
information on safety and efficacy of analgesics used in PE.
Non-steroidal anti -inflammatory drugs (NSAIDs) should be
used with caution in other hypertensive adults and there are
case reports of NSAIDs causing acute hypertension and death
in PE. It is theorised that analgesics which reduce the seizure
threshold (tramadol, pethidine), should not be administered in
PE due to seizure risk. Magnesium sulphate is used to treat
and prevent seizures in PE and may also have some analgesic
properties when administered systemically. Acute pain
management guidelines fail to differentiate between healthy
pregnant (HP) woman and PE women.  This means clinicians
either follow guidelines which may not be appropriate for PE
women or they individualise their management with little
clinical guidance. We hypothesised that women with PE have
a different pain experience and different pain management
compared to HP women. As a first step we aimed to determine
the current practice of analgesic  administration and pain
experience after CS in PE compared with HP (ASA I) women.
Methods: After institutional ethics approval, we conducted a
single centre (tertiary referral, 7400 births/year) one -year
retrospective case -control study determining analgesic
administration, adherence to departmental postoperative pain
protocol (str ict  regular  paracetamol/oxycodone slow
release/NSAIDs + as required tramadol and immediate release
oxycodone for 48 h) and pain experience after CS in women
with PE compared with HP women. Key inclusions for all were
women having spinal anaesthesia, not in labour, no prior
abdominal surgery, having first CS and surgery ≤ 60 min.  
Results: 62 women were included in the study; 21 cases (PE)
and 41 controls (HP). Groups were matched for age, body mass
index, gravidity, parity, duration of surgery and previous
surgical history. Cases had a shorter gestation compared with
controls (31.7±3.0 vs 38.5±1.1 weeks P<0.001). Cases received
more intrathecal bupivacaine (mean difference 0.4 mg) and in
the first 6 h after CS received (mean±SD, % or median (IQR)),
less oxycodone (11.5±3.9mg vs 14.3±5.1mg, P<0.031), less
often received parecoxib (43% vs 100%, P<0.001), and reported
less maximum pain scores (0 (0, 5) vs 4 (3,6), P<0.005). Pain
management protocol was followed in 78% of HP women and
43% of women with PE (P=0.023). 
Discussion: This s tudy suggests  that  women with PE
experience less pain in the first 6 h after CS despite receiving
less analgesia. The effect of an earlier gestation, different
prophylactic and acute treatment analgesia,  differing
intrathecal bupivacaine doses and the use of magnesium
sulphate in PE may influence pain experience and analgesia
requirement after CS. Further research needs to explore these
findings and to assist with the development of specific
guidelines for the postoperative management in PE women.  
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Introduction: In our department, which handles approximately
3500 deliveries a year, anaesthesia was provided for 21
operative deliveries at <30 weeks of gestation over a one-year
period. A recent retrospective study shows higher rates of
general anaesthesia for such cases,  however, it is still
generally accepted that regional anaesthesia is safer for
mothers,  with only poor quality evidence available regarding
fetal outcome.  It has been suggested that increase doses are
required for effective spinal anaesthesia in pre-term mothers,
however, specific dose guidance is not available.
Methods: Cases were found using the delivery suite registry,
and included all births <30 weeks of gestation. If operative
delivery was performed the obstetric anaesthesia database
was used to identify the anaesthesia provided. Finally, notes
were requested for patients who had spinal anaesthesia to
confirm the dose of hyperbaric bupivacaine used. 

Results: For 21 operative deliveries before 30 weeks of
gestation, the initial mode of anaesthesia was general
anaesthesia for 43%, spinal for 48% and combined spinal -
epidural for 9%. This compares to an overall rate of 15% under
general anaesthesia, and 85% under regional anaesthesia.
Examination of 16 subsequent spinal anaesthetics for
caesareans at <30 weeks showed two general anaesthetics due
to failure of block, compared to nine failed blocks out of 331 in
one year of category 1-3 caesarean sections. A two-tailed chi-
squared test had a P value of 0.029 suggesting that this
represents a significant difference in failure rate between the
two groups. For the records available, the average dose of
0.5% hyperbaric bupivacaine was 2.6 mL.
Discussion: The dose required for pure spinal anaesthesia, or
the starting dose for a combined spinal -epidural anaesthesia
technique is not clear, and we have shown a higher failure rate
with standard doses. Although increased doses are required,
no specific doses have been suggested. Given that obstetric
anaesthetists are regularly treating such patients, an OAA
approved survey of consultant obstetric anaesthetists current
practice may be a good way ascertain the optimal for spinal
anaesthesia for pre-term caesarean sections. 

References  

P39 Dosing spinal anaesthesia for very preterm caesarean 
section: ongoing uncertainty

1

2

3,4

5

5

1. Butwick A, Sayed J, Blumenfeld J, et al. Mode of anaesthesia for 
preterm Caesarean delivery: secondary analysis from the Maternal–
Fetal Medicine Units Network Caesarean Registry. Br J Anaesth 
2015:115:267-74

2. Wong C. Anaesthesia for preterm Caesarean delivery: is it different 
from term deliveries? Br J Anaesth 2015;115:166-8

3. Rolbin S, Cohen M, Levinton C, et al. The premature infant: 
anesthesia for cesarean delivery. Anesth Analg 1994;78:912-7

4. Laudenback V, Mercier F, Roze J et al. Anaesthesia mode for 
caesarean section and mortality in very preterm infants: An 
epidemiologic study in the EPIPAGE cohort. Int J Obstet Anesth 
2009;18, 142-9

5. James K, McGrady E, Patrick A. Combined spinal–extradural 
anaesthesia for preterm and term Caesarean section: is there a 
difference in local anaesthetic requirements? Br J Anaesth 1997; 
78:498-501

RA Jadhav ,  O Lubeigt,  B Reeve    
Anaesthesia, Golden Jubilee National hospital, Glasgow, UK

Introduction: Cardiac pathology is the leading indirect cause
of maternal mortality.  There are several approaches available
to stratify maternal cardiovascular risk including the
CARPREG risk score, ZAHARA predictors and WHO
classification.  Our centre is a tertiary heart and lung centre in
an isolated site and only high cardiac risk patients deliver at
this centre. The recommended risk evaluation tool is the
modified WHO risk classification.  

Methods: After approval from the hospital audit department,
we reviewed the case notes of all parturients who delivered at
our  centre  between August  2008 and July  2015.  We
retrospectively assigned each patient a risk score between 1
and 4 using the criteria set out in the WHO classification. We
then corroborated the risk score with overall outcome in the
patients. Risk category 4 was defined as extreme, pregnancy
contraindicated; category 3 very high risk; category 2
moderate risk; and category 1 low risk. 

Results: Twenty-four patients met the criteria. The range of
diagnoses were a mix of congenital heart disease, valvular
heart disease, cardiomyopathies, and pulmonary hypertension.
Nine patients were assigned a risk of 4, ten patients a risk of 3,
and two patients a risk of 2. We were unable to assign a score
to three patients because they did not fit into the WHO criteria
because their initial presentation of cardiac disease was at
advanced gestation, and they had no pre -existing morbidity,
nor any known cardiac risk factors or symptoms. Of the nine
patients in WHO risk category 4, one died three years later
from VF arrest, two had subsequent valvular surgery, one was
being considered for surgery at the time of writing, and five
made a full recovery. Of the 10 patients in WHO risk category
3, one had valvular surgery and pacemaker insertion, one had
valvular surgery with ASD repair, one was being considered
for surgery at the time of writing, one had an emergency aortic
coarctation repair, two had cardioversions which precipitated
delivery, one required cardiac transplant post delivery and
three made a full recovery. Both patients assigned a risk score
of 2 made a full recovery. Of the three patients in whom it was
not possible to assign risk, one required cardiac transplant,
one died postpartum, and one made a full recovery. 

Discussion :  A l t h o u g h  t h e  W H O  c l a s s i f i c a t i o n  i s
recommended,  our results show that risk assignment does not
necessarily correlate with overall outcomes. There is much
overlap in outcomes for risk scores 3 and 4. Two out of three
patients in whom it was not possible to assign a risk score in
this classification had significant outcomes of death and
cardiac transplant. The recommended WHO risk stratification
tool used in this context for estimating maternal cardiovascular
risk, may not be a good predictor of overall outcome. 
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Introduction: Pregnancy is a time when women may become
critically unwell with estimates of one intensive care unit (ICU)
admission for every 370 births.  The main causes of critical
care admissions are hypertension and obstetric haemorrhage.
Maternal mortality rates have been decreasing worldwide but
maternal morbidity remains unreported. Best estimates suggest
that 1 in 200 women suffer a significant complication of
pregnancy. High dependency unit (HDU) care is an important
level of care between standard (low acuity) ward care
andintensive unit (high acuity) care. The aim of this study was
to determine the number of obstetric women receiving HDU
care (1 nursing staff: 2 patients) in our purpose built unit, the
major reasons for obstetric admissions to HDU and to assess
the interventions received. 

Methods: After institutional ethics approval, a retrospective
analysis (July 1 2008–June 30 2013) was performed of the HDU
database at a tertiary referral obstetric hospital (>7000
births/year). This period corresponded with colocation of this
hospital with a tertiary referral adult non-obstetric hospital.  

Results: There were 31 848 births and 632 women admitted to
HDU (~1 in 50 births). 55% of women were transferred from the
postoperative care unit  to HDU. The main reason for
admission was obstetric haemorrhage (Table). The commonest
monitoring intervention was intra -arterial blood pressure
monitoring (45%) with only 36 (6%) women receiving a central
venous catheter. The mean ± SD stay in HDU was 35 ± 42.9 h
with 610 (97%) women being transferred from HDU to lower
acuity care and only 22 (3%) women requiring transfer to
higher acuity care (coronary care unit or ICU). There were no
maternal deaths. 103 (16%) women were admitted for
postoperative monitoring due to complicated surgery,
miscellaneous medical or surgical conditions or because of
pre-existing other conditions. 

Table: Obstetric HDU admission diagnosis 

Discussion: Our data suggest that HDU admission is seven
times more common than admission to ICU but maternal
morbidity leading to admission is similar in both settings.
Most women are discharged within a short time period to
standard ward based care. HDU has an important role in safely
managing higher risk women. Hospital -based educational
programs need to focus on these major causes of morbidity,
their diagnosis and optimal management. 
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n Rate per 1000 births

Obstetric haemorrhage 

Hypertension  

Cardiac disease 

Sepsis 

Early pregnancy conditions  

Neurological conditions 

Anaesthetic complications  

Thrombotic conditions  

Acute pulmonary oedema 

248 

87 

52 

49 

35 

20 

14 

13 

11 

7.8 

2.7 

1.6 

1.5 

1.1 

0.6 

0.4 

0.4 

0.3 

1. Pollock W, Rose L, Dennis CL. Pregnant and postpartum 
admissions to the intensive care unit. Intensive Care Med 
2010;36:1465-74
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Introduction: Missed appointments, known as "Did Not
Attend" (DNA), at hospital outpatient clinics are a significant
financial burden to the NHS. We carried out a service
evaluation of DNAs at our Antenatal Anaesthetic Assessment
Clinic (AAAC). The DNA rates in this context are unknown
but in the fourth quarter of 2014-15 the DNA rate for first
outpatients appointment in England was 8.4%.   

Methods: Following institutional approval, the evaluation ran
for 10 months from September 2014. Two -hundred-and-
seventy-two patients were scheduled to attend the AAAC.
Names of non-attenders were collected and reasons for non-
a t t e n d a n c e  w e r e  s o u g h t  f r o m  t h e  a n a e s t h e t i s t  a n d
departmental secretary. Computer records were used to obtain
reason for referral.  

Results: There were 60 non-attenders out of 272 scheduled
patients: nine could not attend and 51 DNA, giving a DNA
rate of 18.8%. Of DNAs, no reason was found in 37 cases
(13.6%), while nine parturients (3.3%) had already delivered
and three (1.1%) were intending to deliver elsewhere. One
patient did not receive a letter and another had received one in
error (0.4% each). For the 37 DNAs with no cause identified,
we looked at reason for referral and compared all appointments
offered with numbers that DNA within each category. 

Table: Indications for referral and DNA rates  

Discussion:  Our clinics involve relatively small patient
numbers but nonetheless our evaluation showed that at 18.8%
our DNA rate was higher than general outpatient data from
NHS England. This may have been confounded by a major
change in our computer system in 2014 or may relate to
specific AAAC factors. Subsequently we have introduced
processes to try to reduce DNA rates including: checking
digital notes of each booked parturient a week before clinic to
identify those delivered, telephone reminders a week in
advance and co-ordinating the clinic appointment on the same
day as other antenatal appointments where possible. Our DNA
rate for July to December 2015 was 9.0%. It would be useful to
further investigate reasons for not attending. The DNA rate in
our evaluation was generally higher for conditions that may
not be perceived as medically important e.g obesity and
musculoskeletal. Multidisciplinary obesity in pregnancy
clinics may encourage better attendance in this particular area. 
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Reason for referral Clinic appointments offered Did Not Attends

BMI > 40 70 (25.7%) 14 (20.0%)

Musculoskeletal 60 (22.1%) 10 (16.7%)

Previous anaesthesia 42 (15.4%) 4 (9.5%)

Neurological 33 (12.1%) 1 (3.0%)

Haematological 31 (11.4%) 2 (6.5%)

Cardiac 16 (5.9%) 1 (6.3%)

Respiratory 7 (2.6%) 1 (14.3%)

Miscellaneous 7 (2.6%) 2 (28.6%)

Allergy 4 (1.5%) 2 (50.0%)

Hepatic 2 (0.7%) 0 (0.0%)

Total 272 (100.0%) 37 (13.6%)

1. NHS England. Quarterly hospital activiity data. 
https://www.england.nhs.uk/statistics/statistical-work-areas/hospital -
activity/quarterly-hospital -activity/qar-data/
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Introduction: Obesity is a major public health concern with
over half of childbearing aged women overweight or obese in
the UK.  Maternal obesity carries numerous maternal and fetal
complications during pregnancy and is a risk factor for
anaesthesia related mortality. The incidence of complications
such as caesarean section (CS), preeclampsia, induction of
labour (IOL) and stillbirth is increased in women with a higher
body mass index (BMI).  Compared to spontaneous labour,
women undergoing IOL are at increased risk of CS.  This audit
examines the association of booking BMI on the method of
delivery, requirement of anaesthetic intervention and risk of
general anaesthetic in women undergoing IOL. 

Methods: This is a retrospective study based on 298 women
who underwent IOL over a three -month period. Data were
collected from the Medway Maternity System and anaesthetic
charts. Patients were categorised according to their booking
BMI. Modes of delivery and anaesthetic outcomes were
compared and data were subjected to logistic regression
analysis using the R statistical software package. The
likelihood ratio (LR) was calculated with 95% confidence
intervals (CI). 

Results:  The likelihood of women needing anaesthetic
intervention was 0.99-1.06 indicating increasing BMI alone
was not a risk factor for anaesthetic intervention during IOL.
We found that BMI did not increase the probability of CS with
a likelihood ratio of 1.00-1.08. Those women undergoing CS
following a failed IOL were not at greater risk of having general
compared to a regional anaesthesia. 

Figure: Booking BMI and outcomes in IOL  

Discussion: The most common indication for CS is failure to
progress following IOL. Studies show CS are strongly related
to a low admission Bishop score.  Although BMI is known to
be an independent risk factor for CS; this was not evident in
the women undergoing IOL in this study. This suggests other
factors, such as a low Bishop score, may play a more important
role leading to CS, the need for anaesthetic intervention and
general anaesthetic in comparison to an increased BMI.  
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Introduction: The prone position (PP) is where a person lies
horizontally with chest down & back up. With appropriate
pillows it is safe for pregnant women. It is used in allied health
fields for relaxation and massage in pregnancy. This position
almost completely relieves uterine compression of abdominal
vessels.  In non -pregnant critically ill adults respiratory
mechanics are also improved. Despite these advantages, the
PP is rarely used in medical settings in pregnancy and there is
little information about the PP in preeclampsia (PE). A new
unified theory of PE  proposes that the development of high
blood pressure (BP) in PE is a response to fetal growth
demands and is driven by an imbalance between maternal
oxygen supply (which may be caused by inadequate blood
flow to the uteroplacental unit) and fetal oxygen demands. We
hypothesise that the PP in women with PE will reduce BP by
relieving compression of blood vessels thereby reducing
abdominal vascular resistance and improving blood flow. This
study aimed to test this idea and assess feasibility of the PP in
pregnant women.  

Methods: After ethics approval, consent and trial registration
(ACTRN:12615000160538) 62 women (50 healthy term pregnant
(HP) and 12 PE) had their resting BP, heart rate (HR), oxygen
saturation (SpO2), respiratory rate (RR), fetal heart rate (FHR)
and comfort levels measured in two positions: left lateral and
PP. Sample size (12 PE) was based on a clinically useful 10
mmHg drop in systolic BP from lateral to PP (power 80%, 5%
type 1 risk, two-tailed t-tests).  

Results: All 62 women found the PP acceptable. Mean ± SD
age, gestation and body mass index were similar for HP and PE
women (33 ± 4.1 vs 31 ± 3.7 years, 38 ± 1.0 vs 36 ± 3.7 weeks,
27 ± 3.2 vs 32 ± 5.9 kg/m ) respectively. 44% HP and 50% PE
women preferred PP to lateral. 

Table: Maternal variables in HP & PE when left lateral or prone

*P=0.044, Data are mean ± SD,.S: systolic: D: diastolic 

Discussion: The prone position is feasible and comfortable in
pregnant women including those at term. The prone position
may reduce SBP in women with PE without obvious adverse
effects and may be an acute treatment for PE. Randomised
controlled trials are needed. Pregnancy should not be a
contraindication to the prone position.   
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Group Variable Left Lateral Prone

HP

n=50

.

.

.

.

PE

n=12

SBP (mmHg)

DBP (mmHg)

HR (beats/min)

SpO2 (%)

RR (breaths/min)

FHR (beats/min)

SBP (mmHg)

DBP (mmHg)

HR (beats/min)

SpO2 (%)

RR (breaths/min)

FHR (beats/min)

112 ± 7.2

70 ± 5.8

75 ± 8.6

98 ± 0.8

17 ± 2.9

137 ± 10.0

149 ± 5.9

96 ± 6.9

80 ±11.2

98 ± 0.9

18 ± 3.7

139 ± 7.8

108 ± 12.9 

70 ± 10.8

85 ±12.2

98 ± 0.7

17 ± 2.9

138 ± 9.0

143 ± 9.7*

94 ± 8.0

85 ±13.5

98 ± 0.6

17 ± 3.1

142 ±10.5

1. Dennis A, Castro J. Haemodynamics and hypertension- is a unified 
theory of pre -eclampsia possible? Anaesthesia 2014;69:1183-9
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Introduction: Postgraduate training has moved from time-
based to competency -based assessment. The provision of
neonatal airway management and resuscitation are key core
competencies outlined in the Royal College of Anaesthetists
trainee curriculum.  Despite this, a recent case in our Trust
highlighted a lack of skills amongst anaesthetic trainees when
faced with a neonatal airway emergency. This prompted us to
investigate if this was a more widespread issue as formal
training tailored to anaesthetic practice does not appear to be
commonplace. We conducted a survey to assess the degree of
anaesthetic trainee confidence in the provision of neonatal life
support (NLS) during obstetric practice and determine if there
is a requirement for neonatal resuscitation training. 

Methods: We created an online survey with question profiles
carefully selected to retrieve the information with respect to
our aims. The survey was distributed nationally to anaesthetic
trainees of all grades. Results were analysed descriptively. 

Results:  We received responses from 310 anaesthetic trainees
at various stages of their training (28% core, 33% intermediate,
28% higher and 11% advanced). Responses with respect to
differing experiences and confidence in the management of
NLS are broken down below: 

a) Provision of NLS:  92% of respondents did not receive
training as part of the obstetric departmental induction. 

b) Method of teaching:  from those respondents that received
NLS teaching at induction, 9% received this in the form of
lecture,  47% manikin based simulation and 56% as a
combination of both methods. 

c )  Involvement with newborn resuscitation:  6 5 %  o f
respondents had never been faced with such a situation. 24%
were involved on 1 or 2 occasions, whilst 10% with 3 or more
incidents. 

d )  Familiarity with NLS algorithm:  69% of respondents
reported familiarity with the NLS algorithm. 

e) Confidence in neonatal resuscitation management:  51% of
respondents were not at all confident in the provision of NLS.
The remaining 48% of respondents attributed confidence of
varying degree to previous experience or participation at
NLS/APLS/EPLS courses, as either candidates or faculty. 

f) Training: 92% felt that NLS training should be part of the
obstetric anaesthetic induction, ideally through a combination
of lecture and manikin based simulation 

Discussion:  The results highlighted a significant lack of formal
NLS training, specifically airway management, for anaesthetic
trainees undertaking obstetric placements. Given the current
limited training opportunities and infrequent exposure to
neonatal resuscitation, it is not surprising that trainees report a
lack of confidence when considering best practice in such
clinical scenarios. We are piloting a local education programme
for neonatal airway management, in collaboration with
neonatologists, and obstetric and paediatric anaesthetists in
January 2016, to  achieve these competencies and improve
trainee confidence. 
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Introduction: For core-level anaesthetic trainees, the thought
of their first rotation to obstetric anaesthesia can be a
daunting one.  One way of  preparing t rainees for  the
challenges of an obstetric anaesthesia rotation is to provide
adequate general anaesthetic training in the 12 -21 months
preceding their basic level obstetric module. In addition,
trainees must complete an Initial Assessment of Competency
in  Obs te t r i c  Anaes thes ia  ( IACOA)  before  work ing
unsupervised. The timing of this assessment is variable but
usually completed immediately before their rotation. This
survey aims to capture trainee anaesthetic experience, with
particular reference to rapid-sequence induction (RSI), before
their first obstetric rotation.
Methods: We surveyed  11  Core  Tra inee  Two (CT2)
anaesthetists at the end of their first rotation in obstetric
anaesthesia. Trainees were given a paper survey to complete
with the following questions: How many months anaesthetic
training have you completed prior to the start of your obstetric
attachment? Did you pass your IACOA before your first shift?
How many solo/unsupervised GA cases have you performed
on the general rota before your attachment? How many RSIs
have you performed? How many unsupervised RSIs have you
performed? Data were collated into a spreadsheet and
statistical analysis performed.
Results: Trainees had a median [IQR] of 15 [12-21] months
anaesthetic experience before their block. Six trainees (55%)
had completed their IACOA before the block; five (45%) had
n o t ,  b u t  t h e y  h a d  d o n e  s o  b e f o r e  w o r k i n g
unsupervised/overnight. Most trainees had completed a
reasonable median number of RSI’s before their block (n=35);
however, only a small number of these were unsupervised
(n=6). 

Table: Experience of anaesthetic CT2s 

Discussion: This survey shows trainees can enter their basic
level obstetric module with little unsupervised general
anaesthetic experience. The number of unsupervised RSIs
undertaken (median 6) is concerning, with two anaesthetists
never having done any. Failed intubation in obstetrics is ten
times more common than in the general surgical population. A
category-1 caesarean section, often undertaken out of hours,
in a population with a high risk of failed intubation and
accidental awareness, is not the place for trainees to be
undertaking their first solo RSI. The focus should be on
increasing the number of unsupervised cases, particularly
RSIs that trainees do before going on the obstetric rota, if
CT2s continue to work unsupervised in obstetrics.  
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Months 

experience
Solo cases Solo GAs RSIs Solo RSIs 

Mean 17.5 70.8 7.3 33 7.9 

Median 15 50 4.5 35 6 

Mode 12 0 0 25 0.5 

IQR 12-21 22-86 0-8 23-41 4-10.0 

1. Royal College of Anaesthetists. CCT in Anaesthetics 2010. 
http://www.rcoa.ac.uk/system/files/TRG-CCT-ANNEXB_0.pdf
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Introduction: It is well recognised that suboptimal teamwork
and communication can result in poor patient outcomes. The
Confidential Enquiry into Maternal and Child Health(CMACE)
and subsequently the Mothers and Babies: Reducing the risk
through audits and Confidential Enquiries across the UK
(MBRRACE-UK) reports  recognise the importance of robust
communication and teamwork. Studies have shown that
simulation results  in improved clinical  management,
communication skills, and reduced anxiety in individuals faced
with a real-life emergency, compared with those taught with
lecture format. Clear, structured communication aids improve
team performance and efficiency. 

Methods: In collaboration with education midwives,
anaesthetists and obstetricians, annual lectured based
mandatory training in our hospital was radically changed.
Human factor training was introduced for all in the form of an
introductory lecture covering situational awareness, decision
making, and closed -loop communication. Following this,
groups rotated around three simulation stations on the
delivery suite, using their equipment with birthing manikins
and role-plays. 

Results: Eighty-four participants were surveyed over a 6 -
month period; 75 midwives, two research midwives, five
healthcare assistants and two consultant obstetricians. For
88% of participants the topic of human factors was an entirely
new concept, with 99% of participants describing this as
something that would change their practice. Participants
commented that the most useful aspects were training in
improved communication strategies and learning about the
decision-making process, with 75% specifically commenting
that they would adopt closed -loop communication in their
clinical practice. 92% of midwives and both obstetricians had
previously undertaken some simulation training compared with
only 20% of healthcare assistants. All found the simulation
component  useful  for  their  cl inical  pract ice.  98% of
participants preferred the new format of mandatory training to
the previous lecture format. 

Discussion: Simulation training is common in many obstetric
units in the form of courses, but human factors training is
often lacking. Knowledge of and training in human factors is
an essential tool to improve team working and patient safety in
emergency situations. Highlighting the importance of closed-
loop communication and effective team working to all members
of the obstetric team should lead to improved patient
outcomes at the time of obstetric emergencies. We would
advocate the introduction of human factor training to all
multidisciplinary obstetric training programmes. 
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Introduction: Fatigue is a recognised occupational hazard in
healthcare.  Staff working in the labour ward (LW) are often
faced with a stochastic workload, high physical and mental
burdens, and tasks that require vigilance and swift decision-
making. Fatigue may cause reduced alertness and failure of
attention with significant implications for both patient and
operator safety. We studied the effects of acute fatigue on
members of the LW team after a 12.5-h night shift.  

Methods: After R&D approval, REC exemption and informed
consent, participants provided demographic data and recorded
their pre and post-shift perceived state of alertness and fatigue
using the Karolinska Sleepiness Scale (KSS, 1=extremely alert
to 9=very sleepy) and the Samn-Perelli Fatigue Scale (SPS,
1=fully alert to 7=completely exhausted). Cognitive testing was
with a touch screen tablet using selected tests from the
Cambridge Neuropsychological Test Automated Battery
(CANTAB) and included Rapid Visual Information Processing,
RVP (sustained attention), Attention Switching Task, AST
(executive function), and Paired Associate Learning, PAL
(visual/episodic memory). Participants also recorded their
perceived workload intensity using the NASA-TLX Index tool
(range 0-100).  

Results: Five anaesthetists (ST3-7), two midwives and two
obstetricians (ST4-7) participated in this study. Mean [range]
age of participants was 34 [31-40] years. Mean ± SD [range]
self-reported sleep was 36.3 ± 50.2 [0-150] min and rest 57.7 ±
67.7 [0-210] min. Pre- and post-shift sleepiness and fatigue are
shown in the table. There was a positive correlation between
the NASA TLX task load scores and the increase in SPS
scores post-shift (P=0.017). There was a borderline statistically
significant increase in AST Median Reaction Latency (median
latency of response) (P=0.05) but no statistically significant
change in other tested outcomes.  

Table: Pre and post-shift sleepiness and fatigue 

Data are mean ± SD [range] 

Discussion:  Sleepiness and fatigue increased significantly
after a 12.5 h night shift. Reaction time showed a borderline
increase but no significant change was detected in memory or
sustained attention. Higher workloads were associated with an
increase in post-shift fatigue scores. These findings highlight
the need to implement simple strategies such as napping
during long work shifts which has demonstrated some
evidence in improvement of cognitive performance.  
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Introduction: The 6th Report on the Confidential Enquiries
into Maternal Deaths in South Africa reported an institutional
maternal mortality rate of 154 per 100 000 live births in 2011-
2013. It concluded that a key contributor to preventable
maternal deaths was substandard care related to knowledge
and skill of health care providers (HCPs); it was recommended
that obstetric skills and drills training should be performed
regular ly .  We eva lua ted  the  e f fec t s  o f  a  s t ruc tured
multidisciplinary training course covering obstetric and
neonatal emergencies on the knowledge of HCPs working in
Madwaleni District Hospital, a 180 bedded hospital in the
Eastern Cape, South Africa. 

Methods: Over a one -week period in December 2015, a
multidisciplinary team delivered two 2-day courses covering
obstetric emergencies including massive haemorrhage,
hypertensive emergencies and neonatal and basic life support.
Teaching methods included lectures, workshops, skills
teaching and simulation. Quantitative and qualitative feedback
was sought through an evaluation survey and a pre- and post-
course multiple choice questionnaire (MCQ). Two MCQ
papers testing knowledge covered in the course were used;
participants were randomly allocated to complete one test
before the course, and the other after the course. Data were
analysed with a two-tailed paired t-test.  

Results: Twenty-eight midwives, nurses and support workers
attended the courses. Full course evaluations (survey, pre -
and post -course MCQs) were available for 21 participants.
Content was rated as 4.64/5 and feedback was positive. There
was a significant increase between pre- and post -course MCQ
score (P<0.001) and mean score increased from 7.80/15 to
9.25/15 (Fig). 

 
Figure: Mean (SD) MCQ scores pre- and post-course 

Discussion:  Using the Kirkpatrick four level model of
evaluation of training effectiveness,  the course led to positive
feedback (level 1) and a significant improvement in knowledge
demonstrated by test scores (level 2). Improvements in team-
work, confidence and motivation were apparent watching the
simulated scenarios, suggesting a change in behaviour may
occur (level 3). We believe further investment in HCP training
is warranted, and may lead to the desired improvements in
patient outcome (level 4). 
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Introduction: Maternal  morta l i ty  in  Zambia  remains
unacceptably high at 280 per 100 000 live births .  Despite
significant progress there is still work to be done to reduce
maternal mortality in line with the World Health Organisation’s
(WHO) Millennium Development Goals .  The Lancet
Commission on Global  Surgery also highl ighted the
international lack of anaesthesia capacity. In an effort to
reduce mortality and improved anaesthetic care through
education, we have delivered the Lifebox and the AAGBI ’s
SAFE (Safe  Anaesthes ia  From Educat ion)  obs te t r ic
anaesthesia courses to the majority of anaesthetic providers
within Zambia.  

Methods: Zambian and UK-based clinicians formed a joint
faculty to deliver the courses. The one -day Lifebox course
promotes the WHO surgical checklist and emphasises the
importance of pulse oximeter monitoring. The three-day SAFE
obstetric anaesthesia course aims to improve the safety of
obstetric anaesthetic care provision and employs lectures,
simulation and workshops to deliver teaching. Participants
were asked to complete a pre-course and post -course multiple
choice question (MCQ) test and a simulated scenario test. Pre
and post -course test scores were analysed using paired
students t -test for statistical significance.

Results:  A total of 124 Zambian anaesthetic providers
attended the combined Lifebox/SAFE obstetrics anaesthesia
courses over a period of two years; participants were a mixture
of physicians and clinical officers (specialist nurses). Scores of
all participants improved following education with statistically
significant improvement in all test areas (P<0.001) (Fig.).

Figure: Pre and post course scores 

Discussion: We have demonstrated that the courses delivered
are effective in improving skills and knowledge of the
participants who attend. Our long-term aim is to establish a
sustainable programme of SAFE anaesthetic courses,
delivered by Zambian clinicians, to run on a twice-yearly basis.
Funding for this has been secured from the Zambian Ministry
of Health. It is hoped that widespread training amongst
anaesthetic providers will help to reduce maternal mortality
attributable to anaesthetic causes.  
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Introduction: Failed intubation is reported to be higher in
obstetrics than in the general population,  and is complicated
by the need to balance the safety of the mother against that of
the fetus.  When given an identical  scenario of failed
intubation during general anaesthetic caesarean section
(GACS), obstetric anaesthetists can be split 50:50 by the
decision whether to wake the patient up or proceed with the
surgery. The 2015 OAA/DAS guidelines  include a tool (Table
1) to help aid decision making after failed intubation during
GACS . We wanted to assess how practicable these tools are.  

Methods: Three scenarios of failed intubation during GACS
were presented to anaesthetists who cover labour ward; they
had to decide whether to wake the patient up or to proceed
with the surgery for each one. They also completed a
questionnaire to reveal how easy they found it to make the
decision, and how confident they were that their decision was
correct. They repeated this process for each scenario using
the OAA/DAS tool, and also a simplified wake-vs-proceed
visual analogue scale (VAS) tool that we devised which is
based upon the OAA/DAS guidelines.  

Results: Results are from 31 anaesthetists (ST3 to consultant).  

Table: Scores on whether to proceed or wake up at failed
intubation 

Data are mean score (%) on a 1-5 Likert scale. 

47% and 50% of respondents changed their original decision
to wake up or proceed in at least one scenario after using the
VAS tool and the table respectively. 

Discussion: Al though  many  r e sponden t s  found  the
OAA/DAS table and the VAS version useful in identifying
factors that might influence the wake up vs proceed decision,
their key concern was the lack of weighting given to each
factor. Most (87%) sited quality of the airway as the main
determinant of whether to proceed with surgery, followed by
the degree of maternal compromise (74%), body mass index
(48%) and fetal concerns (35%). Many respondents reported
in the free text that the full OAA/DAS table would be difficult
to follow in an emergency. Following this study, we are
designing a new VAS version of the OAA/DAS table that
begins with 'gateway' questions regarding quality of the
airway and the maternal condition before considering other
factors. We will compare this with the OAA/DAS table in
simulated failed intubation following GACS. 
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Introduction: National guidance suggests that when providing
critical care for obstetric patients it is "delivered equitably,
always remembering the goal of keeping mother and baby
together unless precluded by clinical indication." Having
aimed to provide this standard for patients within our own unit
we encountered differing opinion on its delivery and problems
with responsibility of care for the baby. This project aims to
find out current practice around Scotland with a view to
drafting a policy within our own unit in line with this. 

Methods: A telephone survey was conducted of thirteen
Scottish intensive care units. The charge nurse on duty was
asked the following: (1) Would you allow a neonate into ICU
to visit an unwell mother? (2) Do you have a local policy on
this? (3) Do you have any other thoughts on the matter? 

Results:  The response rate was 100%. 

Table: Policies of Scottish intensive care units 

Common themes from question 3 were: ICU nurses should
have no responsibility for the baby; baby only allowed in if
mother awake and stable; concerns surrounding infection risk
to and from baby (though difficult to quantify); mothers
should be nursed in a side-room to facilitate neonatal visits.
Discussion:  Within Scottish ICUs it is common to keep babies
with their mothers but this is done on a case by case basis
driving inconsistency in practice locally and nationally. It is
difficult to instigate hard and fast rules; but while risks to and
from the neonate within adult ICU are unknown the benefits of
keeping mother and baby together are well documented. We
advocate a pragmatic but formalised policy, which encourages
mother-baby contact within critical care wherever possible.
Good practice points should include: 

l baby to visit mother whenever she is awake and alert
enough to interact with it or be aware of its presence  
l mother to be nursed in a side-room wherever possible  
l baby should always be accompanied in ICU by a midwife (if
admitted) or a family member (if discharged)  
l baby should not stay in ICU overnight  
l in event of baby becoming unwell, on-call neonatologist
should be contacted. ICU staff should take no responsibility
for neonate  
l if concern regarding infection to or from the neonate, on-
call microbiology or neonatal staff should be contacted  
l local unit arrangements should be made to promote breast-
feeding support and safe storage of expressed milk  
l ultimate decision to allow neonatal visit resides with
consultant and nurse in charge of ICU  
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Introduction: In England and Wales, data from the Office for
National Statistics show that there were 5421 conceptions
under the age of 16 of which 2181 resulted in maternities in
2012.  Considering that there are 151 obstetric led units in
England, the  f requency  of  an  ind iv idua l  anaes the t i s t
providing analgesia or even inserting an epidural in this age
group of patient would be potentially very low. A literature
review found no guidelines or evidence for labour analgesia in
this age group. Our survey set out to determine the current
clinical practice of labour analgesia for patients under the age
of 16 and to ascertain whether obstetric units are set up to deal
with the unique challenges these patients might present to the
obstetric anaesthetist.  

Methods: We conducted an OAA approved survey, sent
electronically to 201 UK lead obstetric anaesthetists in
February 2015. Questions examined the experience of offering
different modes of analgesia and the service provision to
labouring patients under the age of 16. 

Results: The completed response rate for our survey was
65.2% (131/201). 100% of responders felt competent to insert
an epidural for this age group. 91% lead anaesthetists said
their unit did not have a local guideline for teenage labour
analgesia and only 4% were aware if their midwives received
training to manage labour analgesia for teenage pregnancy.
84.7% said labour analgesia offered should be the same as
women over the age of 16. 

Table: Number of epidurals inserted for labour analgesia in
patients under the age of 16 in the last 12 months. 

Discussion: Despite low exposure to epidural insertion for this
age group, all lead anaesthetists felt competent to insert an
epidural. This would suggest that from a technical aspect for
epidural insertion the opinion is that there is no difference
between an adult and a pregnant teenager under the age of 16.
However, pain relief in the under 16 population can potentially
be complex due to multiple psychological and social factors.
The majority of units did not have local guidelines to support
these patients in labour. We suggest an area for improvement
would be the development of guidelines and training for staff
to better support this group of patients rather than defaulting
to adult protocols.  
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Introduction: Combined spinal-epidural (CSE) is a widely used
technique in obstetric anaesthesia. There is limited evidence to
guide the management of failure of the spinal component,
despite this being reported in up to 5% of cases.   

Methods: A 10-question online survey was sent to all 1556 UK
members of the OAA to determine the scope of use of CSEs in
in obstetric practice and also to ascertain anaesthetic
management of failure to obtain cerebrospinal fluid (CSF)
during the spinal component.  

Results:  The survey received 711 responses,  giving a
response  ra te  of  46%.  Consul tan ts  made  up  77% of
respondents and of these 60% had in excess of 10 years
experience in obstetric anaesthesia. The most popular
indications for CSE were elective caesarean delivery (34%) and
late labour analgesia (31%). A broad range of further
indications including maternal, obstetric and surgical reasons
were highlighted. The most popular technique was use of a
dedicated needle-through-needle (NTN) CSE set with locking
spinal needle (37%) followed by freehand NTN (32%) and then
single shot spinal followed by separate epidural (19%). The
most popular management options for failure to obtain CSF
when the spinal needle is inserted were to abandon the spinal
and site the epidural catheter only (31%), resite the Tuohy
needle and retry the NTN spinal (27%), site epidural catheter
and attempt single shot spinal at a caudad interspace (21%),
abandon NTN attempt and site single shot spinal followed by
epidural (8%). The majority (62%) of respondents indicated
they would never consider siting a separate spinal cephalad to
an in situ epidural catheter. Concern about damage to the
epidural catheter was the most popular reason for this view.
99% of respondents had never seen an epidural catheter
damaged by a spinal needle. Only 3.8% of respondents had a
local policy for the management of failed spinal component of
a CSE.  

Discussion:  The survey has highlighted that CSEs are widely
used for a diverse range of indications in obstetric anaesthesia
in the UK. The majority of respondents would not perform a
separate spinal at a more cephalad interspace to an in situ
epidural catheter due to the perceived risk of catheter damage.
A recent study demonstrated that damage to the catheter by a
spinal needle should not be possible.  We propose that a
cephalad separate spinal may be a valid management strategy
for failure to obtain CSF during the spinal component of CSE
and that local guidelines should exist to guide management of
this common occurrence. 
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Introduction: In preeclampsia (PE) women have increased
cardiac output, reduced diastolic function, pericardial
effusions and increased left ventricular (LV) wall diameters on
echocardiography (TTE). Women with PE also have higher
cardiovascular system risk in later life that may be related to PE
induced changes within the myocardial tissue (oedema or
fibrosis).  TTE cannot differentiate between causes of
increased wall  thickness and cannot characterize the
myocardium therefore it is uncertain whether this finding on
TTE in women with PE is true LV hypertrophy or myocardial
oedema and whether fibrosis is present. Cardiac magnetic
resonance (CMR) is a new non-invasive imaging technique
can assess haemodynamics and characterise myocardial
tissue. There are no studies of CMR in women with PE. We
aimed to determine myocardial structure using CMR in healthy
pregnant (HP) and PE women. 

Methods: After institutional ethics approval and written
consent, from June 2014-April 2015 36 women (31 HP; 5 PE)
underwent CMR. HP women were ASA 1 on no medication
a n d  n o n -s m o k e r s .  P E  w o m e n  h a d  p r e g n a n c y -onset
hypertension with evidence of end -organ dysfunction.
Women with chronic hypertension, multiple pregnancy, body
mass index (BMI) >45 kg/m  were excluded. CMR imaging was
analysed using CMRtools (Cardiovascular Imaging Solutions,
UK) for volumetric analysis and semi-quantification of STIR
(short-tau inversion recovery) images for myocardial oedema
assessment. Myocardial oedema was assessed by measuring
myocardial signal intensity and comparing to signal intensity
from skeletal muscle closest to the heart (serratus anterior).
Myocardial intensities were measured from 16 LV segments
(basal=6, mid-chamber=6, apical=4) and averaged to obtain a
global myocardial signal intensity. Myocardial oedema was
defined as a myocardial:skeletal tissue intensity ratio of ≥2.0.  
Results: The mean±SD age, gestation and BMI for HP and PE
women was 33±4.5 vs 36±3.4 years (P=0.22), 36±3.9 vs 33±5.0
weeks (P=0.29), 30±5.0 vs 28±2.1 kg/m (P=0.15) respectively.  

Table: Structure and function data 

*P<0.05 (one-sided unpaired t-test Welch’s correction) 

Discussion: CMR can  quant i fy  haemodynamics  and
characterise myocardial tissue in HP women and in women
with PE. Our data suggest that women with PE have a different
myocardial wall composition and this may be due to oedema
not muscle. Further work is needed to investigate this novel
finding.  
 

O1 Quantification of haemodynamics and myocardial tissue 
characteristics in healthy pregnant women and women 
with preeclampsia using cardiac magnetic resonance
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  HP PE

Systolic BP (mmHg)

Diastolic BP (mmHg)

LVEDV (mL)

LV ejection fraction (%)

LV mass (g)

Cardiac output (mL/min)

Heart rate (beats/min)

Myocardial:skeletal intensity

117 ± 11.1  

69 ± 9.3  

130 ± 22.1  

64 ± 5.2  

127 ± 20.1  

6.6 ± 1.3  

75 ± 11.0  

1.1 ± 0.15  

142 ± 14.7*  

88 ± 9.2*  

134 ± 31.5  

65 ± 6.0  

151 ± 43.8  

6.0 ± 1.2  

73 ± 9.4  

1.6 ± 0.47*  
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Introduction: A low fibrinogen is associated with progression
of postpartum haemorrhage (PPH)  but it is unknown whether
early replacement improves outcomes. In the absence of timely
coagulation results, many centres use early fixed ratios of red
blood cells (RBC) and fresh frozen plasma (FFP) to treat
presumed haemostatic impairment. FFP is associated with
adverse events and it is not known whether withholding FFP
based on point of care testing is safe. We investigated Fibtem-
guided early fibrinogen replacement and FFP transfusion in
moderate/severe PPH. 

Methods: With consent, women with ongoing PPH (1000-1500
mL) were screened for enrolment into an MREC-approved
multicentre double-blind randomised controlled trial. Fibtem
A5 was performed at enrolment and repeated after every 500
mL blood loss or for clinical concern; no FFP or fibrinogen was
infused if Fibtem A5 was >15 mm. If the Fibtem A5 was ≤15
mm, women were randomised to fibrinogen concentrate or
placebo. The primary outcome was the number of allogeneic
blood products (RBC, FFP, cryoprecipitate, platelets)
transfused.  

Results: The study enrolled 653 women of whom 55 had a
Fibtem A5 <15 mm and were randomised: 28 to fibrinogen; 27
to placebo. The fibrinogen and placebo arms received a total
of 58 and 75 allogenic units, respectively; this was almost
entirely due to a difference in FFP transfusion (18 vs 33 units).
The adjusted incidence rate ratio (95% CI) for allogeneic
products in the fibrinogen arm compared to placebo was 0.72
(0.30 to 1.70, P=0.45). Any transfusion was required in 53.6%
of the fibrinogen and 55.6% of the placebo arm. In pre -
specified subgroup analysis, the median [IQR] allogeneic units
transfused in women with fibrinogen <2g/L in the fibrinogen
(n=3) and placebo (n=4) arms was 1 [1 -8] and 7[4 -16],
respectively. In women with a Fibtem A5 <12 mm, allogeneic
units transfused were 1 [0-4.5] for fibrinogen (n=13) and 3 [0-6]
for placebo (n=15). Of the 653 women, 598 (92%) maintained a
Fibtem A5 >15 mm, indicating adequate haemostasis
throughout. Of the 598 women, 23% received RBCs, 2% FFP
and 82% had ≤1 invasive procedures to control bleeding.  
Discussion: Haemostatic impairment is uncommon in
moderate/severe PPH (<8%). Withholding FFP if Fibtem A5 is
>15 mm does not  impair  outcomes.  Early f ibrinogen
replacement, triggered by a Fibtem A5 ≤15 mm, was not
associated with a statistically significant reduction in
allogeneic transfusion although fewer units of FFP were
transfused. Subgroup analyses support investigation of a
lower intervention trigger for fibrinogen replacement. 

Disclosure:  This study received funding from CSL Behring. 
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Introduction: General anaesthesia (GA) in obstetrics is known
to be a high-risk endeavour due to the physiological changes
in pregnancy and an increased incidence of difficult airway. A
rapid-sequence induction (RSI) is standard for both elective
and emergency procedures. Avoidance of hypoxaemia is key
to preventing detrimental outcomes when a prolonged
intubation is encountered. Pre-oxygenation allows creation of
an oxygen (O2) reservoir, reducing rapid onset of hypoxaemia
during the apnoeic period.  Apnoeic oxygenation transnasally
at high flow rate has been shown to be beneficial in delaying
intubation in patients with respiratory failure.  Benefits during
induction and emergence from GA are also proven in the non-
obstetric population.  O A A / D A S  a i r w a y  g u i d e l i n e s
recommend nasal O 2 supplementa t ion .  We share  our
experience of introducing the technique in obstetrics.  

Methods: Our established practice of THRIVE for intubation in
intensive care and high risk GAs facilitated a smooth start in
obstetrics. THRIVE was commenced from the time of arrival in
theatre and continued during transfer to the operating table,
induction and laryngoscopy until tracheal tube is secured. We
aimed to achieve the recommended 10-min duration. Maternal
and neonatal data are presented.  

Results:  We did not achieve the recommended period of pre-
oxygenation; shortest being 7 min (mean 9 min). We used
THRIVE for eight category-1 caesarean sections and two
cases of surgical control of postpartum haemorrhage. The
lowest SpO2 was 94% (mean 98%). Maternal body mass index
ranged from 19 to 51 kg/m . Median apnoea time was 40
seconds, (longest 180 seconds). There was one anticipated
difficult airway, and two cases needing more than one
intubation attempt.  There were no untoward neonatal
outcomes among the caesarean group. The lowest Apgar
score was 7 at 1 min and mean pH was 7.23. 

Discussion:  From our experience THRIVE can be used
effectively for obstetric GAs. Supplemental maternal
oxygenation does not seem to pose any additional risks to the
neonate, although larger comparative studies may be required
to confirm this.  We also found the technique allowed 'hands
free' pre-oxygenation allowing other aspects of a category-1
caesarean section to be carried out. We recommend THRIVE
as a superior alternative to standard pre -oxygenation in
obstetrics.  
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Introduction: Carbetocin is a synthetic oxytocin-analogue with
a longer  half -life.  O x y t o c i n  i s  k n o w n  t o  c a u s e  l e s s
cardiovascular side effects when administered as a short
infusion.  We compared the application of carbetocin as a
slow intravenous bolus with application as a short infusion in
women undergoing a caesaren section (CS). We hypothesised
that uterine contraction would not be inferior after a short
infusion than after a bolus. 

Methods: In this randomised, double -blind, investigator -
initiated non-inferiority trial. with ethics approval and informed
consent, women undergoing a planned or unplanned CS under
neuraxial anaesthesia received a bolus and a short infusion,
one of which contained carbetocin 100 µg (double dummy).
Obstetricians quantified uterine tone 2, 3, 5 and 10 min after
cord clamping by manual palpation using a linear analogue
scale ranging from 0 to 100. We evaluated whether the lower
limit of the 95% confidence interval (CI) for the difference of
the maximal uterine tone within the first 5 min after cord
clamping between both groups did not include the pre -
specified non-inferiority limit of -10. 

Results: 140 patients were enrolled, 69 (49%) in the bolus, 71
(51%) in the short infusion group. Baseline characteristics
were similar. Maximal uterine tone was 89 in the bolus and 88
in the short infusion group (mean difference -1.3, 95% CI -5.7
to 3.1). Blood pressure was similar (mean difference in mean
arterial pressure -2 mmHg, 95% CI -5 to 1), but 36 (52%) in the
bolus and 29 (41%) in the short infusion group received
phenylephrine during the period carbetocin administration.
Calculated blood loss, use of additional uterotonics and side
effects were comparable. 

 
Figure: Uterine tone after carbetocin administration 

Discussion:  Administration of carbetocin as a short infusion
does not compromise uterine tone. In concordance with
oxytocin, carbetocin can safely be administered as a short
infusion during caesarean section. 
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Introduction: Our management of obstetric haemorrhage
includes ROTEM testing to guide replacement of clotting
factors.  The anti -fibrinolytic agent tranexamic acid (TXA) is
widely used, particularly in trauma and orthopaedic surgery.
TXA thrombotic risk is thought to be low based on non -
obstetric studies. However, as pregnancy and haemorrhage
are risk factors for thrombosis, there is cause for caution in
this group. ROTEM testing of fibrinolysis has been validated
in trauma patients.  We estimated the incidence of fibrinolysis
in obstetric haemorrhage, plus associated factors, to assess
whether TXA use is appropriate. 

Methods: Following approval by the trust audit department,
retrospective data for all obstetric ROTEM performed between
July 2014-June 2015 were collected. We selected patients with
coagulopathy (EXTEM A5 <47mm) . Within this subset we
looked for fibrinolysis (Lysis index at 30 min (LI30) <95%
and/or maximum lysis (ML) >15%)  and visually reviewed
traces. We recorded diagnosis, estimated blood loss and TXA
administration (plus timing in relation to ROTEM) . 

Results: In one year, we identified 149 traces with EXTEM
A5<47mm from 97 individual patients. Fibrinolysis on ROTEM
was only present in one patient. Excluding women who
received TXA before ROTEM (14/97), this represents a
fibrinolysis incidence of 1.2% amongst coagulopathic patients.
Five patients were administered TXA despite no fibrinolysis
on ROTEM. There were  seven placental abruptions, six
placenta praevia/accretas, and 76 postpartum haemorrhages,
Blood loss ranged from 500 -4500 mL. The single case of
fibrinolysis was a postpartum haemorrhage of 3L with cervical
trauma. The ROTEM trace was consistent with disseminated
intravascular  coagulat ion.  There  were  no par t icular
predisposing factors for fibrinolysis in this case. 

Discussion: In  a  busy  te r t ia ry  obs te t r ic  uni t  (>8000
deliveries/year), we demonstrated that fibrinolysis measured
by ROTEM is rare, even among patients with significant
haemorrhage. This suggests that TXA administration may not
be routinely required. As it appears difficult to predict which
patients will exhibit fibrinolysis, ROTEM may be useful.
Measured parameters of fibrinolysis are available using the
EXTEM test after 30 min (LI30) although visual assessment of
traces may provide a more rapid indicator, and APTEM
reagent would be a more definitive test. The results of the
World Maternal Antifibrinolytic (WOMAN) trial are awaited
and may assist in assessing the risk versus benefit of TXA in
the obstetric population. 
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Introduction: Pregnancy is associated with an increased risk
of cardiovascular complications for women with aortic
pathology, and a 10% incidence of these are widely quoted.
Our institutions' joint cardiac service sees women with
aortopathy for pre-pregnancy assessment and counselling and
subsequently manages them during pregnancy. We sought to
review our recent cases and describe maternal outcomes in our
patient population. 

Methods: Female patients aged 16-35 years with aortopathy
and a recent pregnancy (2008–2015) were identified from our
database. Patients with a bicuspid aortic valve, structural
congenital cardiac disease and coarctation of the aorta were
excluded. Electronic and paper patient records were reviewed
to collect data regarding diagnosis, medical management,
mode of delivery, anaesthetic for delivery and maternal
obstetric and cardiovascular complications during or
subsequent to pregnancy (within 1 year).  

Results:  Twenty -three patients were identified with the
following diagnoses: Marfan syndrome (n=14), Ehlers-Danlos
(n=4), Loeys-Dietz (n=1) and undefined aortopathy (n=4). One
patient was excluded as she was under follow up for a family
history of aortic disease which did not subsequently manifest
itself in the patient. There were a total of 28 pregnancies in the
remaining 22 patients. Two patients had aortic dissections
related to pregnancy. One was diagnosed immediately
postpartum in a woman with known Marfan syndrome and the
other at 38 weeks of gestation in a woman subsequently found
to have to have Marfan syndrome. Both had successful
emergency aortic root replacement, the second immediately
after delivery of the fetus by caesarean section. The caesarean
section was performed under regional anaesthesia (combined
spinal-epidural), which was subsequently converted to general
anaesthesia for the aortic surgery. One patient with undefined
aortopathy presented acutely with chest pain and a rapidly
dilating aorta; she had an emergency aortic root replacement at
22 weeks of gestation and was found to have a necrotising
granulomatous aortitis. This patient was later delivered by
category-3 caesarean section at 34 weeks of gestation under
epidural anaesthesia. No patients died.  

Discussion: Although our numbers are small, the incidence of
complications during pregnancy or immediately postpartum
are similar to those that we quote to our patients. Anaesthetic
management of patients with aortic disease is usually
straightforward but it is important to be aware of the risk of
complications. Pregnant and postpartum women complaining
of severe chest pain should be brought to the immediate
attention of senior staff and investigated urgently.  
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Introduction: Anaphylaxis is a potentially fatal systemic
hypersensitivity reaction, characterised by life -threatening
airway, breathing or circulatory problems often with skin or
mucosal change. Recent policy changes recommending
administration of prophylactic antibiotics before caesarean
delivery have led to concerns about the maternal and fetal
impacts of anaphylactic reactions. The aim of this study was
to estimate the incidence of anaphylaxis in pregnancy and
describe the management and outcomes in the UK. 

Methods: A popula t ion  based  descr ip t ive  s tudy was
conducted using the UK Obstetric Surveillance System
(UKOSS) monthly mailing to all consultant-led maternity units
in the UK between 1st October 2012–30th September 2015.
Cases of anaphylaxis were defined as a severe, life-threatening
generalised or systemic hypersensitivity reaction. 

Results: There were 37 confirmed cases of anaphylaxis in
pregnancy, giving an estimated incidence of 1.6 (95%CI 1.1 to
2.2) per 100 000 maternities. The majority of women had a
single identified causal agent; in five women multiple
candidate causal agents were reported. The main reported
causal agents were: penicillin based antibiotics (n=11),
cephalosporins (n=3), metronidazole (n=4), oxytocics (n=4),
blood products (n=3), and intravenous iron (n=2). For one
woman reported to have had a reaction to oxytocics there was
no other reported possible cause of the anaphylactic reaction.
Only three women were reported to have a reaction to an
anaesthetic agent, either suxamethonium, thiopental or
"unspecified agents" used for spinal anaesthesia. Nineteen
(51%) of the cases occurred in obstetric theatre, 10 (27%) in
the delivery suite. 29 women (78%) were managed with
adrenaline, 28 (76%) received chlorphenamine and 34 (92%)
received hydrocortisone. Tryptase levels were measured in 31
(84%) women after resuscitation and were raised in nine (24%)
cases. Two women died (5%), 14 (38%) women were admitted
to level-3 critical care. No infants died; however, 10 (30%) of 33
infants were admitted to NICU and there was one case of
neonatal encephalopathy.  

Discussion: Anaphylaxis is  an extremely rare severe
complication of pregnancy that may result from administration
of antibiotics and other drugs. Reactions to anaesthetic agents
are an infrequent cause, and less frequent than reported
reactions to oxytocic agents. Reactions to antibiotics appear
no more frequent than in the general population. Anaphylaxis
may have severe outcomes for both mother and fetus but
these were uncommon. 
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Introduction: As anaesthetists, we are responsible for women
receiving regional analgesia in labour.  OAA/AAGBI
guidelines state "midwives caring for women receiving
regional analgesia for labour should have been trained and
deemed  compe ten t  to  do  so  by  a  loca l  mechan i sm.
Competence to care for women with epidural analgesia should
be recertified annually as a minimum."  We wanted to find out
what training is given by whom and how competency is
assessed in UK obstetric units.  

Methods: An OAA approved survey (number 158) was sent to
UK lead obstetric anaesthetists (n=200). Questions were asked
about the epidural training for midwives and assessment of
their competence to look after women with epidural analgesia. 

Results:  The response rate was 60% (n=120) with one unit
that does not have an epidural service. 76% (n=91) of units
report that midwives undergo regular epidural update training. 

Table: Frequency of epidural training 

The majority of epidural update training sessions (63%, n=76)
are lead by anaesthetists and up to 2 h long: some form part of
an annual update day. Some commented that lack of SPA time
meant this was no longer delivered. In other units sessions are
delivered by midwives (26%) or the acute pain team (10%).
Most take the form of a lecture or face-to-face training but 8%
of units (n=9) use a virtual learning environment (VLE) and 9%
(n=11) use a workbook. 59% (n=70) of lead anaesthetists
reported that midwives have to demonstrate competency in
the management of epidurals. This is mostly undertaken using
practical assessment by senior midwives/practice educators.
Six units use VLE to assess competency. The majority of units
just assess initial competence. Only eight units (7%) repeat
this competency assessment. 113 units train midwifery
students. In only 45% of these (n=51) is the lead anaesthetist
aware of any formal training in epidural management during
the undergraduate period. 

Discussion:  Only six UK units are known to be fully compliant
with the OAA/AAGBI guidelines on epidural training and
annual recertification of competence of midwives. Of concern,
competency is not assessed in at least 25% of units and many
lead obstetric anaesthetists are unaware of training and
competency assessments in their units. Half of units reporting
provide annual update training to midwives - with the large
number of midwives this itself can be a challenge to deliver.
Use of standardised VLE packages may help ensure timely
training. They would also enable assessment of competency
and re-certification at a time to suit the learner and the service. 
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Introduction: Epidural -related maternal fever (ERMF) is
associated with neonatal morbidity and more obstetric
interventions. ERMF occurs in ~25% labouring women within
5 h of commencing epidural analgesia. Pyrogenic cytokines
are implicated, although the mechanism remains unclear. We
hypothesized that bupivacaine promotes inflammation by
activating the inflammasome in circulating leukocytes.
Caspase-1 activity is part of the inflammasome complex that
g e n e r a t e s  t h e  p r o -inflammatory, pyrogenic cytokine
interleukin-1β   following exposure to sterile and pathogenic
danger molecules, and hence systemic fever. 

Methods: Consent was obtained from women in active labour
in this cross-sectional, mechanistic study (ISRCTN11281491) .
Peripheral blood samples were obtained before and 4 h after,
epidural analgesia was commenced. Blood was separated
(Ficol l )  to  i sola te  mononuclear  ce l ls  ( lymphocytes ,
monocytes); active caspase -1  was  measured  us ing  the
fluorescent inhibitor FAM -YVAD-FMK (flow cytometry).
Leukocytes, obtained before epidural infusion, were also
spiked with a clinically relevant concentration of bupivacaine
(10 µM), mimicking the potential 4h exposure of leukocytes to
local anaesthetic. Nigericin (10 µM) was added to each sample
a s  a  p o s i t i v e  c o n t r o l  t o  a c t i v a t e  a s s e m b l y  o f  t h e
inflammasome, and  hence  increase  caspase -1 activity
maximally. Apoptosis, measured by annexin -V/propidium
i o d i d e  c o s t a i n i n g ,  w a s  a l s o  q u a n t i f i e d  a f t e r
bupivacaine/nigericin incubation for 4 h using flow cytometry.
Data were analyzed by paired t -test; P≤0.05 was considered
significant.  

Results: In lymphocytes obtained before epidural analgesia,
bupivacaine reduced basal caspase -1 activity by 19±5%
(*P=0.004; Fig. 1; n=9). Similarly, in monocytes obtained
before epidural analgesia, caspase -1 activity was reduced
(8±1%; P=0.001). Cells obtained from women 4h after epidural
analgesia showed qualitatively similar results. Apoptosis was
reduced following incubation with bupivacaine. 

 

Discussion: Contrary to our original hypothesis, bupivacaine
does not promote activation of the inflammasome in circulating
leukocytes obtained from labouring women. ERMF is unlikely
to be attributable to the generation of excess cytokine
production triggered by exposure to bupivacaine. 
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Introduction: Perioperative hypothermia occurs frequently
during caesarean sections but  active warming is not widely
used.  Following several local audits we decided to introduce
active warming in our obstetric theatres. A literature review
demonstrated a paucity of evidence in the obstetric population
so we decided to carry out a randomised controlled trial
comparing active warming methods. 

Methods: Following ethical approval, women presenting for
uncomplicated elective caesarean section with spinal
anaesthesia were invited to take part in the study. 132 women
were randomised to one of 3 groups, induction mattress
(Inditherm), forced air warming (full length Bair Hugger
undersheet) and the control group. Core temperature and
p a t i e n t  r e p o r t e d  t h e r m a l  c o m f o r t  w e r e  m e a s u r e d
perioperatively at 15 min intervals. All patients received
intravenous fluids warmed to 40ºC using the enflow® system 

Results: One-hundred-and-thirty-one women completed the
study. Core temperature was maintained throughout the
perioperative period in all groups with no significant difference
observed between the groups ( P=0.48). No patients had a
temperature of 36ºC or less at any time. Five  patients in the
Bair  Hugger group had warming discontinued due to
becoming uncomfortably warm.  

Figure: Mean core temperature versus time for women in the
Bair Hugger, Inditherm and control groups. Vertical bars
represent standard deviation.  

Discussion: No advantage in using active warming to maintain
the perioperative core temperature in uncomplicated caesarean
sections under spinal anaesthetic was shown. The absence of
hypothermic patients contrasts with our departmental audit
data demonstrating a Hawthorne effect in the trial population. 
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Introduction: Rotational thromboelastometry (ROTEM) is
viscoelas t ic  tes t ing of  coagula t ion which can guide
management  of  major  haemorrhage .  Pregnancy i s  a
hypercoaguable state and plasma fibrinogen levels are greatly
elevated by term,  reflected in ROTEM parameters.  Normal
ranges have been derived for the third trimester, but life -
threatening bleeding may also occur during the first trimester
(e.g. ruptured ectopic pregnancy, termination or miscarriage)
or second (e.g. late termination or placental abruption
associated with intrauterine death). In order to use ROTEM-
guided treatment in these women, we should compare to
appropriate normal ranges. Our aim was to ascertain whether
there are significant differences in ROTEM parameters
between the three trimesters. 

Methods: After ethical approval, pregnant women were
recruited into three groups according to gestation, plus a non-
pregnant control group. ROTEM testing with EXTEM and
FIBTEM reagents, Clauss fibrinogen and full blood count were
performed. ROTEM parameters compared were EXTEM:
Clotting time (CT), Clot amplitude at five minutes post CT
(A5), Maximum clot firmness (MCF) and FIBTEM: A5 and
MCF. Results were compared using ANOVA and Dunn ’s
multiple comparison testing. 

Results:  A total of 316 women were recruited. One patient was
excluded (inadequate sample). These were grouped as first
(T1, n=99), second (T2, n=60), third (T3, n=80) trimester and
the control group (C, n=75). 

Table: ROTEM parameters in each trimester and controls 

Data are median (2.5-97.5 percentiles) 

FIBTEM A5 and MCF did not differ significantly between the
control and first trimester group, but by the second trimester a
significant increase had occurred (P<0.0001). This increases
further in the third trimester ( P<0.05), mirroring plasma
fibrinogen levels. 

Discussion:  We have demonstrated significantly different
ROTEM parameters between trimesters, especially FIBTEM
the most important in major obstetric haemorrhage. As with
other physiological adaptations, changes in coagulation
appear to happen gradually. The observed changes in
FIBTEM A5 and MCF paralleled changes in plasma fibrinogen,
consistent with previous studies. This s tudy provides
evidence for utilising gestation appropriate reference ranges. 
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Introduction: Closed-loop computer -controlled infusion of
phenylephrine is effective for maintaining blood pressure (BP)
during spinal anaesthesia for caesarean section.  The aim of
this study was to test the hypothesis that computer-controlled
delivery of phenylephrine by intermittent boluses would result
in more precise control of BP than continuous infusion. 

Methods: 214 consenting patients having elective caesarean
section were randomized to have systolic BP maintained by
phenylephrine using computer-controlled intermittent boluses
or infusion. In the infusion group, a previously -described
algorithm was used.  In the bolus group, the same dose of
phenylephrine that would be infused over 1-min was given as
a rapid bolus after each BP measurement. The BP monitor was
set to 1-min cycles. Cardiac output was measured every 5 min
by suprasternal Doppler. BP control was compared using
previously-described performance error calculations,  with
comparison between groups using the Mann-Whitney U test.

Results:  Data were analysed for 204 patients. The precision of
BP control was greater, as shown by smaller values for median
absolute performance error (MDAPE), in the bolus group
(median 4.38 [IQR 3.22–6.25] %) versus the infusion group
(5.39 [4.12 –7.04] %, P=0.008, Table). In the bolus group,
phenylephrine consumption was smaller and BP was slightly
lower overall as indicated by smaller values for median
performance error (MDPE) ( P<0.001).  There were no
differences in cardiac output, nausea or vomiting, or neonatal
outcome between groups.  

Table: Performance Error Calculations 

 
Data are median [IQR] 

Discussion: Closed-loop computer-controlled phenylephrine
delivery by intermittent boluses resulted in more precise
control of BP compared with continuous infusion. However,
differences were modest and clinical outcomes were similar.
The use of intermittent boluses during computer -controlled
closed-loop administration of phenylephrine is an incremental
improvement of a system that already performs well. 
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  Bolus Group Infusion Group P value 

Median performance 

error (MDPE)(%)  
-0.21 [ -2.82 – 1.95] 3.72 [0.43 – 5.84] <0.001

Median absolute 

performance error 

(MDAPE) (%)
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Introduction:  The Medicines  and Heal thcare  products
Regulatory Agency (MHRA) issued a drug safety update in
June 2013, stating that codeine should not be used in breast
feeding mothers, and the Food and Drug Administration
likewise cautioned its use in 2007.  However, controversy
exists whether it is reasonable that a single tragic but very rare
event should change practice.  Our postnatal prescribing
guideline was changed in 2013 to oral morphine, where
tolerated, as the sole opioid for women post caesarean section.
Furthermore, following the concomitant MHRA update
regarding diclofenac safety there was a pharmacy-led trust
wide change to ibuprofen as the preferred non-steroidal anti-
inflammatory drug. Our aim was to investigate the effect of
these imposed changes.  

Methods: We prospectively audited the pain score (VAS 0-10),
satisfaction with postnatal analgesia and side effects on days
1 and 2 following caesarean section, in 2009 and 2015 using
the same standardised proforma. Standards were >95% of
women satisfied, and >95% of women with VAS 0-4. Postnatal
analgesia in 2009 comprised regular paracetamol and
diclofenac (if not contraindicated), with as required codeine
and oral morphine, versus regular paracetamol and ibuprofen,
with as required oral morphine in 2015. 

Results: 125 and 148 women were audited in 2009 and 2015,
respectively. 112/125 (2009) and 126/148 (2015) women were
interviewed on day 1, and 75/125 and 80/148 on day 2. 

Table: Comparison of results in 2009 and 2014 audits 

Women were less satisfied with their analgesia in 2015, 88%
versus 94% in 2009, with 9% neutral and 5% dissatisfied. Side
effects were similar in 2009 (32% nausea, 20% vomiting, 55%
itch) as compared to 2015 (35%, 25%, 59% respectively). 

Discussion : The results of the re-audit were disappointing and
demonstrated higher pain scores, and less satisfaction after
t h e  i m p o s e d  c h a n g e s .  W e  s u s p e c t  t h e  r e a s o n s  a r e
multifactorial and include; the decreased effectiveness of
ibuprofen compared to diclofenac (despite 6-hourly dosing),
the shorter duration of action of oral morphine and therefore
need for more frequent dosing, and perhaps the reluctance of
women to continue taking morphine on day 2. More frequent
analgesia dosing also impacts on midwifery workload. Earlier
discharge may also skew results. Recommendations include;
introducing as required dihydrocodeine 30 mg, and exploring
the use of self-administered analgesic packs in hospital.  
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Introduction: Uterotonic and tocolytic medications are an
integral part of obstetric and anaesthetic practice. Incident
reporting from medication errors and anecdotal evidence show
a lack of knowledge and confidence amongst trainees and
consultants in both specialties. In response to this, we
conducted a survey of anaesthetists and obstetricians of all
grades to assess knowledge,  perceived confidence in
administration and whether individuals felt that a credit card
style aide memoire would be a useful tool to improve patient
safety. 

Methods: A questionnaire was devised to assess knowledge
and confidence in using these medications. The knowledge
questions included naming medications, dosing, routes and
contraindications. These were distributed to 25 obstetrics and
anaesthetics, including both trainees and consultants: 23
responses (92%) were received. A gold standard reference
card was created from local and national guidelines and
approved by local clinical leads. 

Results:  C o n s i d e r i n g  t h e  r e s u l t s  f o r  t h e  u t e r o t o n i c
m e d i c a t i o n s ,  p e r c e i v e d  c o n f i d e n c e  i n  d o s i n g  a n d
administration was high, with 78% of respondents feeling
"confident" in their use. This was true of Syntocinon and
ergometrine, where there was good knowledge of route, dose
and major contraindications/cautions. However, only 60% of
cl inicians gave the correct  doses  for  carboprost  and
m i s o p r o s t o l  a n d  4 0 %  f a i l e d  t o  m e n t i o n  t h e  m a j o r
contraindications to administration of carboprost. Overall in
this group, 83% felt a uterotonic reminder card would be useful
to them. Secondly in the tocolytic group, clinicians generally
considered themselves far less confident, with only 4 of 23
feeling proficient in their use. In this group, terbutaline was
named in 80% of cases, however the dosing was correct in less
than half of these. Respondents were generally confident in
the use and dosing of glyceryl trinitrate (GTN) spray, but few
mentioned the use of intravenous GTN/magnesium for this
purpose. Similar to the uterotonics group, the majority (83%),
felt that an aide memoire card would be beneficial. 

Discussion: Our survey findings demonstrated a number of
areas of medication knowledge that can be improved for safer
anaesthetic practice. A credit card style aide memoire was felt
to be a practical and effective solution and was welcomed by
the anaesthetists surveyed. We created the cards in this style
so  they could  be  a t tached to  ident i ty  badges  and be
immediately available in an emergency situation, to aid quick,
safe administration. As the cards are universally relevant and
readily reproducible, extending their use in other hospitals has
been possible and they have subsequently been introduced in
two other tertiary centres with very positive feedback.
Additionally, the cards have been reproduced in a poster
format for display in the anaesthetic room/theatre for quick
reference.  
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Introduction: The risk of gastr ic content  inhalation is
increased by both emergency general anaesthesia and
pregnancy; despite this, there are no epidemiological data for
the UK on maternal pulmonary aspiration in pregnancy.
Recent amendments to the National Institute for Health and
Care Excellence (NICE) guidelines no longer restrict maternal
oral intake during established labour unless a woman has
received opioids  or  has  r isk  factors  making general
anaesthesia (GA) more likely, and this has the potential to
increase the incidence of pulmonary aspiration in pregnancy.
The aim of this study was to identify all cases of maternal
pulmonary aspiration in the UK and describe the subsequent
outcomes. 

Methods: Cases were identified between 01/09/2013 and
31/08/2015 using the UK Obstetric Surveillance System
(UKOSS) monthly mailing to all consultant-led maternity units
in the UK. Cases were defined as women who had an
unprotected airway while unconscious, semi -conscious or
paralysed during pregnancy or immediately postpartum; AND
a clinical history consistent with regurgitation of stomach
contents and pulmonary aspiration AND symptoms / signs of
respiratory compromise requiring supplementary oxygen and
antibiotics or level 2 or level 3 (HDU or ITU) respiratory
support, in the absence of any other clear cause.  

Results: There were nine confirmed cases of aspiration in an
estimated 1 496 720 maternities, representing an incidence of
6.0 per 1 000 000 maternities (95% CI 2.8 to 11.4). Seven cases
(78%) occurred in association with GA; an estimated 2.2 per 10
000 GAs (95% CI 0.9 to 4.5), based on an estimated 16 000
obstetric GAs in the UK annually.  Two cases occurred when
the woman was semi-conscious for other reasons. Five of the
seven women who were undergoing general anaesthesia
received prior antacid prophylaxis (71%); three of seven (43%)
were known to have had fluid intake within the preceding 6 h.
At the time of the aspiration event, two women were reported
to have an LMA Supreme  a i rway  in  p lace ,  two an
oropharyngeal airway and one a tracheal tube. One further
aspiration event occurred in the context of a difficult
intubation and one following extubation. Six women (67%)
showed x-ray signs consistent with aspiration. One woman
died (case fatality 11%).
Discussion: Gastric aspiration in pregnancy or immediately
postpartum in the UK is extremely rare. Reassuringly, there
does  not  appear  to  be  a  substant ia l  number  of  cases
associated with oral intake in labour following the change in
policy. 
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Introduction: Hypotension is a common and important
complication associated with spinal anaesthesia for caesarean
delivery.  The objective of this meta-analysis was to determine
if prophylactic glycopyrrolate administration reduces the
hypotensive changes associated with spinal anaesthesia. 

Methods: A literature search (Medline, Embase, CINAHL,
Scopus and Pubmed) was performed to identify randomised
cont ro l led  t r ia l s  (RCTs)  inves t iga t ing  the  ef fec t  of
glycopyrrolate on spinal-induced hypotension for caesarean
delivery. Primary outcomes were incidence of hypotension and
dose of vasopressor used (ephedrine equivalent). Secondary
outcomes included: incidence of bradycardia, maximal heart
rate (HR), incidence of nausea and vomiting and incidence of
dry mouth. Risk ratios (RR), odd ratios (OR) and weighted
mean differences (WMD) were calculated using random
effects modelling with 95% confidence interval. 

Results: Five RCTs met our inclusion criteria. A total of 311
patients were recruited in all study groups: 153 patients in the
glycopyrrolate group and 158 in the control group. The
incidence of spinal-induced hypotension was no different with
prophylactic glycopyrrolate administration compared to
placebo controls (RR 0.93 [0.71 to 1.21]; P=0.59), but the dose
of ephedrine required to treat hypotension was significantly
reduced in the glycopyrrolate group (WMD -5.3 mg[-8.80 mg
to -1.79 mg]; P=0.003). The glycopyrrolate group had a lower
incidence of bradycardia (RR 0.15 [0.03 to 0.80]; P=0.03), and
the maximal HR achieved was significantly higher compared to
the control group (MD 15.85 [7.90 to 23.81]; P<0.0001). The
incidences of nausea and vomiting, and dry mouth were similar
between both groups with OR 0.7 [0.2 to 2.45]; P=0.58 and RR
1.56 [0.10 to 23.24]; P=0.75, respectively. 

Discussion: Prophylactic glycopyrrolate administration for
caesarean delivery does not affect the incidence of spinal -
induced hypotension, but does result in a modest reduction in
vasopressor requirements and incidence of bradycardia.
Utilising glycopyrrolate for caesarean delivery under spinal
anaesthes ia  should  be  considered.  However ,  larger ,
adequately powered studies investigating side-effects are still
needed before routine use can be recommended. 
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Introduction: Combined spinal-epidural (CSE) techniques have
become popular in recent years, being used by 65% of
obstetric anaesthetists  and accounting for  8.1% of  al l
obstetric neuraxial blocks.  The i r  bene f i t s  have  been
extensively researched and promoted by a number of highly
influential consultants who have taught this technique to their
trainees. We wished to test the hypothesis that this has led to
a geographically distinct pattern of CSE use in the UK. 

Methods: Data were extracted from the 2013 cohort of the
National Obstetric Anaesthesia Database (NOAD) to compare
the number of de novo CSEs with those of spinal anaesthetics
given for caesarean delivery in each reporting Trust.  

Results: NOAD reporters from 140/206 (68%) Trusts supplied
data about anaesthetic techniques used for 136 331 caesarean
deliveries. The proportion of CSE varied significantly by Trust:
median 2% [IQR 0-9.25%], chi-squared P<0.0001. A cluster
analysis showed significant evidence of geographical
clustering with an optimal clustering value of 2 and mean
silhouette value of 0.93. This is shown on the heatmap below. 

Figure: Heatmap of the proportion of CSEs 

Discussion: This study supports the hypothesis that trainees
in obstetric anaesthesia throughout the UK are exposed to
different patterns of CSE usage which may influence their
future practice. This level of detail about obstetric anaesthetic
practice in the UK is only available from NOAD. 
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Introduction: World Health Organization (WHO) defines
obesity as body mass index (BMI) ≥30 kg/m . Obesity in
pregnancy is increasing and may contribute to adverse
pregnancy outcomes. During pregnancy, however, BMI may
naturally increase leading to misclassification of term women
according to WHO BMI groups and a reluctance of clinicians
and researchers to use WHO BMI groups at term. The rate of
caesarean section (CS) is also increasing. When combined
with increased BMI this may lead to adverse maternal and
neonatal outcomes, increased theatre times and hospital costs.
There is no research in this area. We aimed to investigate
associations between maternal size (using term pregnancy
specific BMI cut -off values 5 kg/m  higher in each WHO
group), and clinical, theatre utilization and health economic
outcomes for women having CS.  

Methods:  Following ethics approval,  consent and trial
registration (ACTRN1261300060876) we undertook a
prospective multicentre observational study in women having
CS. We recorded BMI at first antenatal visit and delivery.
Linear regression and health economic models were used to
analyse associations between delivery BMI and total theatre,
surgical and anaesthesia times, maternal and neonatal adverse
outcomes, and total hospital and theatre costs.  

Results: 1457 participants from seven hospitals were included.
Mean gestation was 38 weeks. Mean BMI increase (booking
to delivery) was 4.0 kg/m . Each unit increase in BMI increased
total theatre time by 0.6 min (P<0.001) (Fig). Increased delivery
BMI was associated with increased risk of maternal intensive
care unit admission (OR 1.07, P=0.046) but no increase in
neonatal admission to higher acuity care. Total hospital and
theatre costs were increased by 15% ( P=0.032) and 27%
(P=0.001), respectively in super -obese (BMI ≥45 kg/m )
compared to normal (BMI 23.5- <30 kg/m ) women. 

Figure: Relationship between theatre time and BMI 

Discussion: Higher BMI is associated with clinical, time and
economic costs. These issues need to be considered in
pregnancy. To do so we must record term BMI. 
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Introduction: Postpartum haemorrhage (PPH) remains an
important cause of obstetric morbidity in the UK.  T h e
combination of audit cycles and original research in our
institution has led to major changes in our PPH protocol for all
patients; including gravimetric measurement of abnormal
bleeding, early senior review, algorithms for uterotonics and
early blood sampling at 1000 mL blood loss, with point-of-care
(POC) coagulation testing. The effect of these changes on the
outcome of all women has been measured. 

Methods: Information on blood transfusion, hysterectomy and
level 3 ICU admission was collected from local databases
(2010-2015). Individual casenote review of patients admitted to
ICU was performed and a previous published audit of patients
was used for comparison.  

Results: The annual number of deliveries since 2010 has
ranged from 6530 to 5972. In the last five years the use of cell-
salvage and fibrinogen concentrate has remained largely
unchanged, despite 12 patients being randomised to receive
fibrinogen concentrate during the past 30 months. In 2010-
2012 a total of 102 g of fibrinogen concentrate were given and
in 2013-2015 an estimated 108 g were transfused (including
predicted study medication). Previous audit data revealed that
the number of patients admitted to ICU level 3 care in a two
year period was 12 (2004-05, 10713 deliveries) and then seven
(2007-08, 12160 deliveries). 

Table Postpartum haemorrhage data summary  

ICU admissions and hysterectomies were due to PPH. Blood
bank data includes women receiving blood on the delivery
suite, in the operating theatres or on the post-natal ward. 

RBC: red blood cells, FFP: fresh frozen plasma.  

Discussion: Repeated audit cycles (2004-08) and research
since 2012 has led to changes in our management of PPH.
Since 2012 we have recruited about half of the women with
PPH into a research protocol, yet changes to our overall
approach has benefited all women. This has led to a reduction
in the number of women with major adverse outcomes. We
believe the adoption of POC coagulation testing as soon as
abnormal bleeding is identified for all women (around 1000 mL)
and a restrictive FFP policy (based on POC results), has driven
the recent improvements. 
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Year Level 3 ICU 

admission

Hysterectomy ≥5 unit RBC 
transfusion

FFP transfusion 

(units) 

2010 4 2 13 35 (168)

2011 0 0 13 38 (165)

2012 4 1 14 40 (187)

2013 3 0 10 31 (163)

2014 0 0 4 12 (49)

2015 0 0 2 6 (21)
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Introduction: Uptake of ' fast -track surgery' or enhanced
recovery (ER) in obstetrics has been slow.  A 2013 survey of
UK practice showed that 4% of units discharged their patients
the following day.  In 2014 we introduced an ER programme
encompassing all aspects of care including anaesthetic
technique, early mobilisation and discharge logistics with the
specific aim to facilitate discharge on the first postoperative
day for parturients undergoing elective caesarean section
(CS).  The objective of this service evaluation was to
investigate the change in post -operative length of stay (LOS)
for both elective and emergency parturients after introduction
of ER.  

Methods: Audit hospital committee approval was obtained.
Data were analysed retrospectively for the financial years
2013/14 and 2014/15 (representing pre- and post -introduction
of elective ER) using Microsoft Excel spread sheet for post -
operative LOS for both types of CS. Statistical significance
was assessed using Mann Whitney U test.  

Results: Of the 2228 CS performed during the two-year period,
45% were classified as emergency (1005). One -day LOS
increased from 17.1% to 38.7% in the elective group (P<0.0001)
and from 7.7% to 19.0% in the emergency group (P=0.0446).
Readmission rates have decreased by 2% for both groups. The
relative risk of readmission after implementation of ER is 0.94
and 0.93 for seven and 30 days respectively for elective CS,
and 0.82 and 0.87, respectively, for emergency CS.  

Figure: Percentage of one-day postoperative LOS for elective
and emergency CS 

Discussion: Our  r e su l t s  show tha t  t he re  has  been  a
concomitant increase in one-day postoperative LOS for both
groups without targeted intervention in the emergency group.
Importantly, there has been no increase in readmission rates.
Changes in expectations of midwives and obstetricians over
the past year may have facilitated this, so that enhanced
recovery has become normal practice for elective and
emergency alike. A change in maternal expectation is crucial so
that more parturients are prepared and motivated to go home
the next day. Our results highlight the drip -feed effect into
other areas of practice. Perhaps it is time to stop talking about
enhanced recovery and apply these  pr inciples  to  a l l
parturients. 
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Introduction: Abnormal ly  invas ive  p l acen ta  (AIP)  i s
associated with significant maternal haemorrhage, poor fetal
outcome and high demand on healthcare resources. Although
MBRRACE-UK reported only one death from AIP,  case
numbers are increasing due to the rising incidence of uterine
surgery and increasing maternal age.
Methods: Surgically confirmed cases of AIP from February
2010 to July 2015 in a tertiary maternity unit were analysed.
Data are presented as mean ± SD or [range]. 

Results: Thirty-four cases of AIP were identified. Mean
maternal age was 35.4±3.4 years, body mass index of 25.7±4.4
kg/m and gestation at delivery of 36 weeks [29-39]. All were
delivered by caesarean section (94% category 3 or 4) and were
performed in the delivery suite. Neuraxial anaesthesia was
used in 94% (combined spinal-epidural 92%: needle-through-
needle 71%: double-needle double-space 21%) and general
anaesthesia (GA) in 6%. One undiagnosed emergency was
started under spinal anaesthetic alone. Of cases started under
neu rax ia l  anaes thes i a ,  47% were  conve r t ed  to  GA
intraoperatively. Invasive blood pressure monitoring was used
in 68% and internal jugular venous access in 44%. Urological
intervention (prophylactic ureteric stents) occurred in 24%.
Interventional radiology (internal iliac artery catheters) was
used in 53% with balloon inflation in 94%. Inadvertent sheath
displacement occurred in one case. A Pfannensteil incision
was used in 50%, midline in 47% and high transverse in 3%.
Varying degrees of placental separation occurred during
surgery: complete 41%, partial 18%; none 41%. Surgical
diagnosis was accreta 82%, increta 6% and percreta 12%. With
placenta percreta, infiltration was most commonly to the
bladder, followed by uterovesical fold and pelvic sidewall.
Caesa rean  hys te rec tomy occur red  in  53%,  de layed
hysterectomy in 6% and the uterus was preserved in 41%.
Mean estimated blood loss was 2559 mL [500-12000], with 62%
sustaining postpartum haemorrhage (PPH) >1000 mL and 41%
>2000 mL. Intraoperative red cell transfusion occurred in 38%
(mean 5.1 U [1-14]). Fresh frozen plasma was transfused in
35%, platelets in 18% and cryoprecipitate in 9%: tranexamic
acid was used in 21%. Intraoperative cell salvage was used in
59% cases: mean collection volume 1987 mL [250-6327]; mean
transfused volume 509 mL [0-1748]. Mean surgical time was
248 min [75-615]. Emergency return to theatre for PPH occurred
in 6%. Three women (9%) were admitted to critical care (mean
stay 23 h). Mean hospital postoperative stay was 8 days [3-
41]. There were no maternal deaths. 

Discussion: Our findings are similar to others,  although
primary GA rates were lower (6% vs. 26%). The incidence of
PPH was similar (41% vs. 39%) with a higher caesarean
hysterectomy rate (53% vs. 30%). Although our internal iliac
balloon inflation rate was higher (94% vs. 71%), there were
fewer complications. Conversion from neuraxial to GA was
made in approximately half of parturients, but was not
associated with adverse maternal outcome. 
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Introduction: Current NICE guidance recommends use of
oxytocin 5 U by slow intravenous injection for prophylaxis in
the context of caesarean delivery.  A Cochrane review has
addressed the use of carbetocin, a longer -acting oxytocin
derivative, in the prevention of postpartum haemorrhage (PPH)
and concluded that use of carbetocin resulted in a reduction in
the need for further uterotonics compared with oxytocin for
those undergoing a caesarean but not for vaginal delivery.
Carbetocin was introduced in our institution as part of an
enhanced recovery programme for elective caesarean delivery.
We performed a service evaluation looking at the impact that
the introduction of carbetocin has had on our use of second
line uterotonics. 

Methods: Local audit committee approval was obtained. Data
was gathered retrospectively using the Euroking® database.
889 patients undergoing elective caesarean delivery between
May 2013 and November 2015 were included. Patients were
grouped according to first line intravenous uterotonic used;
either oxytocin 5 U or carbetocin 100 µg. The primary outcome
measured was use of second -line uterotonics. The other
outcome measured was estimated blood loss (EBL). Data were
compared with chi squared and unpaired t -tests using a
statistical software package. 

Results: There were 425 patients in the carbetocin group and
464 in the oxytocin group. Second-line uterotonic use was
higher in the oxytocin group when compared to the carbetocin
group (17.5% vs 4.7%, RR 3.72). No significant difference was
observed in EBL between the carbetocin and oxytocin groups
(570±257 mL vs 590±303 mL; P=0.3). 

Table: Carbetocin versus oxytocin 

Data are number or mean ± SD. 

Discussion: Carbetocin, given as first-line treatment in elective
caesarean delivery, is associated with a reduction in the need
for second-line uterotonics, with no difference in EBL when
compared to oxytocin. The increased cost of using carbetocin
as a first -line treatment needs to be counterbalanced against
the reduced exposure to additional medication and their side
effects if using oxytocin only. 
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Carbetocin 

group

Oxytocin 

group
P value

One additional uterotonic 16/425 68/464 <0.0001

More than one additional 

uterotonic
4 13 0.04

Estimated blood volume (mL) 570 ± 257 590 ± 303 0.30
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Introduction: There is increasing evidence for the use of
carbetocin to prevent postpartum haemorrhage (PPH)
following caesarean section (CS). A 2012 Cochrane review
identified that carbetocin use was associated with lower rates
of PPH in both elective and emergency CS. This led to a
change in  our  hospi ta l  guidel ines  with  a  move from
Syntocinon (5 U with a 10 U/h infusion for 4 h in high-risk
cases) to carbetocin (100 mg over 1 min) as the primary
uterotonic during both elective and emergency CS. The audit
standard from this guideline is that carbetocin should be used
in 100% CS unless contraindicated. We audited compliance
with this standard, as well as rates of major PPH and blood
product usage before and after the guideline changed. 

Methods: In part 1 of the audit, we conducted a retrospective
review of uterotonic use in all CS from September -October
2015 using the anaesthetic charts to get a snapshot of current
practise. In part 2, a further retrospective review of notes was
undertaken comparing the number of major PPH before the
guideline change to carbetocin (February-August 2014) and
after (February-August 2015). The numbers of elective and
emergency CSs was provided by the hospital Maternal
Records department. Electronic transfusion records were used
to ascertain blood product use in our maternity unit (including
labour ward, antenatal wart and postnatal ward). Case note
analysis was used to identify uterotonic drug used and
estimated blood loss in cases of major PPH.

Results: Part 1: 76 sets of notes were analysed. Carbetocin
was given in 74 cases (94.7%). In two cases, a Syntocinon
bolus was used, and in two cases, nothing was documented.
There was no difference across category of CS, grade of
anaesthetist or whether the case was in or out of hours. Part 2:
In February-August 2014, there were 324 CS. Ten of these
women had a major PPH. A total of 56 units of packed red
blood cells were transfused on our maternity unit in this time
period. In February-August 2015, there were 330 CSs. Fifteen
of these women had a major PPH. 46 units of packed red blood
cells were transfused in our maternity unit (an 18% reduction).
Of the 15 cases of major PPH from the later group, only five
had received carbetocin. Estimated blood loss ranged from 1.5-
1.8 L. None of these patients required transfusion. Of the 10
who did not receive carbetocin, estimated blood loss ranged
1.5-2.6 L. This group required a total of nine units of packed
red blood cells, 8 units of cryoprecipitate and 1 unit of
platelets. No patient had a contraindication to carbetocin. 

Discussion:  This audit demonstrates that we are close to our
standard of 100% carbetocin use. Whilst there was an increase
in the incidence of PPH since the introduction of carbetocin in
our hospital guideline, there was also an 18% reduction in
transfusion rate of packed red blood cells. The reduced
transfusion rate may be an effect of the carbetocin, but with
small numbers it is difficult to draw firm conclusions.  
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Introduction: Postpartum haemorrhage (PPH) remains a
common cause maternal death and morbidity. Blood loss of
more than 1500 mL within 24 h of delivery is generally
considered as severe PPH.  T h e  c a u s e s  o f  P P H  a r e
heterogeneous but uterine atony is the leading cause. The
general incidence of major PPH requiring blood transfusion or
resulting in coagulopathy is 0.5 -1%.  The incidence and
causative factors of PPH following caesarean section (CS)
have been reported only in few studies  This study aimed to
determine the incidence of severe PPH after elective CS in the
Royal Stoke University Hospital maternity unit and also to find
out  any obvious r isk factors  or  associat ions with i ts
development. 

Methods: Our unit has a database of patients with PPH of over
1500 mL All patients with severe PPH during a 24 -month
period from September 2012 to September 2014 were identified
and segregated into elective CS, non-elective CS and vaginal
delivery groups for analysis. For women who had severe PPH
after elective CS, further details were sought from case notes
and electronic records to find out of any risk factors for or
associations with PPH. Need for ethical approval for this
project was waived by hospital R&D department. 

Results:  A total of 3185 CS were performed during the study
period. Among elective CS patients who had severe PPH, the
main indications for CS were previous CS (32%), abnormal
placenta (16%) and fetal malpresentation (29%). The cause of
PPH was uterine atony in 20 cases (64.5%). Among predictable
risk factors, six patients (19%) had abnormal placentation. Four
patients (13%) had a previous traumatic delivery or PPH. 

Table: Comparison of elective and emergency CS 

Data are number (%) 

Discussion:  Our data show that severe PPH after elective CS
is uncommon at 2.3% which is lower than previously reported.
 The accuracy of our data depend on prompt identification of

severe PPH and its documentation in the database. In most of
the cases PPH is determined by visual assessment which
could be inaccurate. In the the elective CS group, only one
patient with adherent placenta praevia needed a blood
transfusion of more than three units . This supports our unit's
practice of performing group and save only for patients at risk
of bleeding when elective CS is planned.  
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Type of CS Number
PPH 

>1500mL

Patients receiving blood 

transfusion

Elective 1366 31 (2.3%) 10 (0.73%)

Non-

elective
1819 62 (3.4%) 24 (1.3%)
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Introduction: A previous case series has demonstrated that
interventional radiology (IR) can lead to reduced blood loss
during placental pathology caesarean section (CS) but not to a
reduced requirement for caesarean hysterectomy. After
discussion with obstetricians and interventional radiologists
within our healthboard (NHS GGC), we were interested to see if
these findings extended to emergency cases and also what
complications might arise from IR procedures in both
emergency and elective case settings.  

Methods: A c r o s s  t w o  t e r t i a r y  o b s t e t r i c  u n i t s  ( 6 0 0 0
deliveries/year each), we undertook a five year retrospective
analysis of obstetric cases requiring IR input. Patients were
identified using theatre/critical care admissions systems and a
casenote review was then done. Collected data included mode
of delivery, cause of haemorrhage, blood loss, transfusion
requirements, cell salvage use, balloon occlusion, use of
embolisation techniques and maternal/fetal complications,
morbidity and mortality. 

Results:  Twenty-eight cases were reviewed: seven emergency
CS, 18 elective CS and three vaginal deliveries. Underlying
diagnoses were: placenta percreta (n=11), placenta accreta
(n=5), placenta praevia (n=3), placental abruption (n=1),
uterine fibroids (n=2) and postpartum haemorrhage from other
causes (n=6). Sheaths were sited electively in 17 cases and as
an emergency in 11. Balloons were inserted in 17 cases and
inflated in 12. Mean inflation time was 53.9 min. Sixteen
patients required arterial embolisation. Mean blood loss was
6069 mL [range 300 - 17000 mL]. Mean blood transfusion was
6.9 units [range 0 -34]. Cell salvage occurred in 12 elective
patients (mean salvage return 1266 mL, range 0 -3330 mL).
Fourteen pat ients  required hysterectomy. Immediate
complications occurred in four cases: pain (n=1), non-target
embolisation (n=1) and fetal bradycardia requiring expedited
delivery (n=2). Later complications were noted in five cases,
including thrombus distal to sheath (n=3), PTE (n=1), CVA
(n=1) and acute kidney injury (n=1). There was no fetal or
maternal mortality. 

Discussion:  The overall hysterectomy rate was 50%. Even in
spite of IR input, the mean blood loss and transfusion
requirements for these cases was still high. Cell salvage
occurred in less than half of patients but yielded a good blood
return when utilised. IR can be a life saving measure,
particularly in the emergency setting when other surgical
techniques have failed. It can, however, be associated with
short and long term complications that the patient should be
made aware of, if possible prior to the procedure. 
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Introduction: Placental localisation guidelines for women with
a previous caesarean section allow for anticipation of major
blood loss in the context of planned delivery, facilitating the
use of cell salvage and interventional radiology (IR). The aim
of this is to decrease maternal morbidity and mortality. We
reviewed the  management  of  such  cases  wi th in  our
department, a tertiary obstetric unit (6000 deliveries/annum). 

Methods: Using a labour ward database detailing major
obsetric haemorrhage (MOH) cases >2500 mL, We undertook a
two year retrospective analysis of cases where there was an
underlying diagnosis of placenta percreta, increta, accreta or
praevia. Cases were analysed for information, including; timing
of delivery, blood loss (EBL), resuscitative measures,
consultant presence at delivery, further surgical intervention
and post procedure location. 

Results:  E i g h t  c a s e s  w e r e  r e v i e w e d .  T h r e e  w e r e
diagnosed/suspected placenta percreta. Five were praevia
cases, of which four were diagnosed antenatally. All were
delivered by caesarean section. All had both consultant
obstetrician and anaesthetic involvement at delivery. There
was no maternal mortality. 

Table: Cases of placental pathology 

Discussion:  P lacenta  percre ta  cases  have  been  under
represented as only cases of >2500 mL EBL were analysed. We
are a tertiary referral centre for placental pathology cases,
therefore the elective management of these includes IR and
cell salvage services. This is not mirrored in emergency or
unanticipated cases. Of note, even in spite of these measures
being undertaken, blood loss and maternal morbidity may still
be high. 
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Diagnosis
Delivery 

day/time

EBL 

(mL) 

IR 

used

Cell 

salvage
Further surgery 

Post -op 

location

Known 

percreta

Wed 

11.46
5000 Yes Yes Hysterectomy ICU

Known 

praevia

Tue 

12.10
4000 No No

Intrauterine 

balloon
HDU

Known 

praevia

Thu 

18.00
4500 No No Nil HDU

Unknown 

praevia

Thu 

05.56
12000 No No Hysterectomy ICU

Known 

praevia

Sat 

07.50
3500 No No 

Intrauterine 

balloon
HDU

Known 

percreta

Wed 

09.40
8600 No Yes Hysterectomy HDU

Known 

percreta

Mon 

11.59
8000 Yes Yes 

Arterial 

ligation
HDU

Known 

praevia

Sun 

14.00
2700 No Yes Nil HDU

1. The Royal College of Obstetricians and Gynaecologists. Placenta 
praevia and placenta accreta; Diagnosis and management. Green top 
guidelines, number 27, 2011. 
https://www.rcog.org.uk/globalassets/documents/guidelines/gtg_27.pdf

International Journal of Obstetric Anesthesia S19

TA Cope ,  CJ Ralph    
Anaesthetics, Royal Cornwall Hospital Trust, Truro, UK  

Introduction: Antenatal anaemia is common and can be
exacerbated by postpartum haemorrhage (PPH).  Iron
deficiency anaemia (IDA), as a result of reduced iron stores
can  l e ad  t o  an  i nc r ea se  i n  morb id i t y  s econda ry  t o
cardiovascular failure, a higher risk of PPH from uterine atony
and puerperial sepsis. Peripartum anaemia is associated with
an increased length of hospital stay and requirement for
allogeneic blood transfusion.  IDA secondary to PPH has
historically been treated with oral iron replacement and blood
transfusion. Poor compliance, side effects, and length of time
required to increase iron stores confer limited success with
oral iron supplementation, and allogeneic blood products have
morbidity associated with their use.  Blood conservation and
utilising alternatives to allogeneic blood, such as iron and
auto logous  b lood ,  can  lead  to  a  reduc t ion  in  b lood
transfusion. Intravenous administration of iron provides a
greater and more rapid replacement of iron stores compared to
oral iron.  Ferric carboxymaltose (Ferinject®),  which has a
much lower risk of allergic reactions compared to iron dextran,
can be given postpartum as a single dose,  

Methods: Six months of data were analysed of women referred
to the blood conservation team following PPH. Each received
Ferinject 400 mg. Data included haemoglobin (Hb) on
admission, at referral and at follow-up.  

Results: Eighty women received intravenous iron replacement
in the postpartum period. Nine women required allogeneic
blood transfusion, and four required a second dose of
intravenous iron. Six women were below the restrictive
transfusion trigger of <70g/L, of whom three received a blood
transfusion. Of those that received Ferinject (n=3), mean
referral Hb was 66.3g/L, with a mean increase in Hb of 53 g/L.
Sixteen patients underwent caesarean section (CS), eleven as
an emergency. Mean PPH was 1231 mL, with a referral Hb of
82.3g/L and a mean increase of 21.8 g/L and four received
autologous blood, with a mean [range] re-infusion volume of
474 mL [163-950 mL].  

Table: Blood loss and haemoglobin values (mean [range]) 

Discussion:  The results suggest that Ferinject is a safe and
convenient treatment of postpartum anaemia with a discernible
increase of Hb >20g/L increasing to >40g/L in those below the
transfusion threshold. Its ease of administration, single-dose
regimen and favourable side effect profile make it a good
method of replacing postpartum iron stores and provide a
means of reducing blood transfusion.  
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Mean blood loss 

(mL) 

Mean referral Hb 

(g/L) 

Mean follow up 

(days) 

Mean change in 

Hb (g/L) 

1034 [350-

5000]
82.9 [61-117] 12.9 [4 -63] 23.49 [ -6 - 75]
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Introduction: Postpartum haemorrhage (PPH) is defined as
loss of 500 mL or more of blood from the genital tract within 24
h of delivery. The National Institute for Health and Care
Excellence (NICE) guidelines on intrapartum care for healthy
women and babies recommends the use of oxytocin 10 U by
intramuscular injection with the birth of the anterior shoulder
or immediately after the birth of the baby.  The local guidelines
in our trust were changed from intramuscular Syntometrine
(oxytocin 5U/ergometrine 500 µg) to oxytocin 10 U in August
2015. An increase in the number of women with PPH was
highlighted via incident reporting systems and so we decided
to audit our practice after introduction of oxytocin for third
stage management. 

Methods: The number of women with blood loss >500 mL were
identified from the birth register, incident reporting system and
the maternity health care records. We excluded women with
PPH after operative vaginal deliveries to exclude trauma as a
contributory factor. 

Results:  In June -July 2015, 16 (6.7%) women had a PPH
ranging from 600-3200 mL. After introduction of oxytocin 10 U,
42 (11.7%) women had a PPH between August and October.
Guidelines were changed back to Syntometrine at the end of
October and 13 (5.4%) women had PPH in November and
December ranging from 600-2000 mL. 

Table: PPH and third stage management 

Discussion:  An almost 50% increase in the rate of PPH was
noticed after intramuscular oxytocin 10 U was introduced for
the third stage of labour. The conclusion from a recent
Cochrane review  is that prophylactic oxytocin reduces the
risk of PPH >500 mL and the need for therapeutic uterotonics,
However, our audit has shown that prophylactic oxytocin
alone has increased the PPH rate by around 50%. Though
NICE guidelines recommend the use of oxytocin, our audit has
demonstrated that Syntometrine decreases the risk of PPH and
its associated morbidity together with the cost of managing
PPH including blood transfusion.   
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Month  No of PPH Range (mL) Third stage

June - July 16 600 - 3200 Syntomterine (6 had oxytocin)

Aug - Oct 42 550 - 3660 Oxytocin 10 U

Nov - Dec 13 600 - 2000 Syntometrine
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Introduction: The first MBRRACE-UK report into maternal
deaths 2010-2012 showed almost a quarter of women who died
had sepsis. Over the past 12 years we have observed an
increasing incidence of maternal sepsis requiring intensive
care (ICU) admission on our unit (Fig). Prompt recognition,
rapid intervention and early expert involvement are paramount
to improve morbidity and mortality due to sepsis. The Sepsis
Six bundle has been shown to reduce mortality and possibly
ICU length of stay.  In this service evaluation we reviewed our
unit's compliance with the Sepsis Six bundle within one hour. 

Methods: Having obtained trust audit approval, we conducted
a retrospective notes review of all ICU admissions due to
maternal sepsis between 2012 -2014 using the ICNARC
database, electronic patient records and patient notes.  

Results: Fifteen patients were admitted to ICU with maternal
sepsis between January 2012 and December 2014. There were
no maternal deaths. We were able to obtain 11/15 patient
notes. Three patients were excluded as two were transfers from
other units and one had incomplete notes. Only 25% of
patients had completed all of the Sepsis Six bundle within the
first hour. Intravenous antibiotics and fluids were given in
87.5% of patients, blood cultures and lactate were done in
75%, oxygen was only given in 62.5% and urine output
measured in 50%. Time to consultant input ranged from 2-56 h
with a median time of 7 h. 

Figure: Incidence of sepsis admissions to ICU/1000 deliveries 

Discussion: Poor compliance to the Sepsis Six bundle may be
one of the possible reasons why maternal sepsis admissions
to ICU are increasing. Our unit is now developing a Trust-wide
maternal sepsis policy which provides a clear pathway for
early recognition and management of sepsis. We are also
implementing STOP (Sepsis Treatment Optimising Patients)
boxes, which will also raise sepsis awareness. The pathway
will provide an audit tool to audit future practice. 
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Introduction: Accidental dural puncture continues to be a
significant cause of morbidity in parturients yet there remains
a lack of consensus on standard management strategy.  Our
tertiary centre experienced an incidence spike with 18 reported
post-dural puncture headaches (PDPH) over two months
highlighting major issues in our previously ad hoc follow-up
with difficulties monitoring individual patients, management
and discharge .  We analysed th is  sp ike  to  produce  a
comprehensive package of patient follow -up, symptom
evaluation and improve outcomes. We present our experience
implementing step-wise improvements during 2015. 

Methods: Initial analysis led directly to development and
drafting of a novel follow-up form via a local anaesthesia
group. Subsequent quality improvement (QI) PDSA cycles
included: beta -testing form; roll out to department with
dedicated box containing blank forms, information leaflets,
specific follow-up guidance; introducing structured user
feedback; raising awareness at local obstetric anaesthetic
forum. MBRRACE-UK publication  in 2015 altered our service
plans in -line with guidance for management to include
prolonged patient follow-up and GP notification. We analysed
2015 data and assessed adherence to best practice guidance.  

Results: There were 19 completed forms during 2015. Three
cases were excluded from analysis: one confirmed meningitis
and two arbitrated not indicative of PDPH. Mean ±SD patient
age was 32 ±5.8 years and body mass index 26 ±4.7 kg/.m . All
cases were performed by trainee anaesthetists with 12 (75%)
occurring outside of normal working hours and multiple
attempts made in 10 (63%). Median (IQR [range])) headache
development was day 1 (1 -2 [0-8]) with median headache
duration 5 (3.75 -5.5 [1 -8]) days. Seven (44%) patients
experienced neurological sequelae: 25% visual, 29% auditory
disturbance and 6% paraesthesia. Of these, only two (29%)
were radiologically imaged. Blood patches attempted in nine
(56%) patients of which median day performed was five (4-6 [2-
7]). Eight (89%) were successful on first  attempt with one
requiring a second patch. All those receiving a blood patch
demonstrated full resolution of symptoms: 75% immediately;
100% within 48 h. One-week follow-up was achieved in all 16
cases with one-month follow-up successful in 14 (88%). GP
letters were sent out in 15 (94%) cases. 

Discussion: We successfully formalised and improved local
follow-up of this patient group with excellent adherence to
MBRRACE-UK guidance. In our cohort, PDPH recovery was
expedited in those receiving an epidural blood patch,
irrespective of timing. An ongoing QI project, further areas of
improvement identified via analysis are currently being
addressed including: highlighting importance of investigation
and imaging in those with neurological sequelae; timely GP
notification; early consultant input and extended review. 
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Introduction: Caesarean section (CS) is a major risk factor for
venous thromboembolism (VTE).  Elective CS, doubles the
VTE risk compared to those delivered vaginally.  In the UK
there were 64 maternal deaths from VTE between 2009-2013.
Guidelines provided by the Royal College of Obstetricians and
Gynaecologists and from the centre for maternal and child
enquiries (CMACE) advise administration of enoxaparin 4 h
postoperatively or 6 h post removal of epidural catheter.  They
suggest all patients to be weighed in third trimester and
enoxaparin prescribed according to this weight. Our aim was to
audit this practice in our local department. 

Methods: We identified 49 random patients who underwent a
CS over a 3 -month period. Information on booking weight,
term weight, emergency or elective CS, enoxaparin dose, time
of enoxaparin prescription and difference between prescribed
and administration time were collected. 

Results: In total, 31 (63%) patients were weighed at term.
13.3% of the emergency cases and 85.3% of the elective cases.
According to  term weight ,  71% had correc t  dose  of
enoxaparin. 36% had a change in weight from booking clinic
that required an increased dose of enoxaparin at term. There
was an average discrepancy of 40 min between precription and
administration time with a range from 0 -6 h. Only 4% of
patients received enoxaparin at 4 h postoperatively with 92%
of patients receiving enoxaparin <6 h post operatively. 

Figure: Timing of postoperative enoxaparin 

Discussion:  New guidelines released MBRRACE-UK in 2015
suggest women should be weighed following delivery and
enoxaparin dose adjusted.  Following the results ,  new
guidelines will be implemented in our hospital that women are
weighed in the third trimester and following delivery to ensure
an adequate dose of enoxaparin is prescribed. All staff have
b e e n  i n f o r m e d  t o  e n s u r e  e n o x a p a r i n  i s  g i v e n  4  h
postoperatively or 6 h following removal of an epidural
catheter. After women are weighed post delivery, obstetric
staff should prescribe enoxaparin according to new weight.
The dose of enoxaparin prescribed has been added to the
World Health Organisation (WHO) surgical checklist signout,
with nursing staff informed of exact time of administration. 
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Introduction: Recent published data, from our institution,
suggest that trainee obstetric epidural success rate does not
change after their tenth obstetric epidural.  It is currently
unknown whether dural  puncture rate changes as the
procedure is learned. 

Methods: Obstetric epidural data were collective prospectively
between January 1996 and December 2011. Data on all
epidurals for trainees learning obstetric epidural analgesia
were extracted from the obstetric anaesthesia database.
Information on whether the epidural produced successful
analgesia and any complication e.g. dural puncture was
collected for each subsequent epidural for each novice
obstetric anaesthetic trainee. The data were explored to
understand the relationship between dural puncture rate and
the progression of experience. 

Results: During the study period,  81 trainees new to
obstetrics undertook 10 557 epidural attempts (median 119,
range 46 -395 attempts per trainee). There were 87 dural
punctures (incidence 0.83%). The average number of dural
punctures was 1.1 per trainee (range 0-6). 

 
Figure: The percentage of trainees at each subsequent
epidural attempt who are yet to perform a dural tap (solid line)
plotted with an increasing cumulative total of dural taps
performed by all the trainees (dashed line).  

Discussion: The incidence of dural puncture, in this study, is
consistent with previous literature.  From the linearity of the
two graphs in the Figure i t  can be concluded that the
probability of the trainee doing a dural puncture does not
change with each attempt. There is no increase in the rate of
dural punctures in the first 10 epidurals. In contrast, success
rates increase until constant after attempt 10.  The first 10
epidural attempts are less likely to produce good analgesia but
the trainee is no more likely to put the Tuohy needle through
the dura than for subsequent attempts.  
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Introduction: Catheter aspiration and administration of a test
dose are designed to help detect a misplacement of an epidural
catheter in the subarachnoid, subdural or intravenous space,
but they are not without l imitations. Inadvertent dural
puncture is not always consistent with spontaneous leak of
cerebrospinal fluid (CSF). A UK survey of obstetric epidural
test doses observed that in labour the epidural test dose is
used by 90%. However, a large variation was revealed in drugs
and dose.  In  case  of  epidural  catheter  ly ing next  to
unrecognised dural breach, high spinal may occur with second
or third bolus.  

Case series: We present our results of a case series of 15
patients who sustained a recognised dural puncture. The
intrathecal catheter was removed in all cases and epidural was
resited in lumbar space above or below. A test dose of 0.1%
bupivacaine with fentanyl 2 µg/mL 10 mL was administered.
We prospectively collected data on pain scores (visual
analogue scale 0-10 ), motor block (Bromage score) and blood
pressure after every epidural top-up these patients received.
After delivery, all patients developed post -dural puncture
headache (PDPH). Thirteen patients received an epidural
blood patch while two patients with mild PDPH improved with
conservative management. In labour, all except one had a pain
score of 4 or less within 5 min and all had a pain score of 3 or
less within 10 min. Heavy legs were noted by six patients and
complete motor block occurred in one patient. After a third
top-up, six patients developed a complete motor block. No
patient suffered total spinal block. 

Discussion: Our case series demonstrates that if there is an
unrecognised dural tear adjacent to an epidural catheter, a test
dose consisting of 10 mL of 0.1% bupivacaine with fentanyl 2
µg/mL is safe but likely to give rise to quicker onset of
analgesia and denser than expected motor block. Therefore, we
conclude that if during the administration of a test dose,
quicker onset of analgesia and denser than expected motor
block ensues, the subsequent top-ups should be administered
more carefully, preferably in the presence of anaesthetist.  
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Introduction: General  anaesthesia  in  obstet r ics  is  less
frequently performed due to the widespread use of neuraxial
techniques.  Training opportunities are therefore reducing.
New OAA/DAS guidelines  advise how to proceed in the
event of a failed tracheal intubation in an obstetric patient. The
guidelines suggest important steps for pre-theatre preparation
and team planning but may not prevent inexperienced trainees
from encountering difficult intubation scenarios. 

Methods: Twenty years of obstetric general anaesthetics in a
district general hospital with 6000 births per annum were
reviewed. The departmental logbooks were reviewed and case
notes collected for patients documented to have had a failed
intubation in labour ward theatres. 

Results:  Six cases of failed intubation were identified over the
20 year period from 1995 until 2015. The indications for general
anaesthesia were failed epidural top -up (n=1), postpartum
haemorrhage (n=1), elective caesarean section for placenta
praevia (n=1) and patient request (n=3; 2 emergency caesarean
section, 1 elective caesarean section). In five cases a second
anaesthetist was able to intubate the patient, in one case using
a video laryngoscope and in another a fibreoptic intubation
technique. In the remaining patient, help was not sought, the
patient was woken and a regional anaesthetic technique used.
In three cases a laryngeal mask airway was used to maintain
oxygenation after the failed intubation attempt, until the
second anaesthetist arrived. Airway assessments had been
documented in all  patients and were not predictive of
subsequent difficulty.  

Discussion: Difficult or failed intubation occurred six times in
20 years in our hospital, marking a very low incidence. Despite
great emphasis placed on pre-operative airway assessment, it
was not helpful in our cases. A second anaesthetist was able
to intubate the patient in the majority of cases, sometimes
using advanced techniques. This highlights two areas; firstly
the important role of human factors impacting a clinician's
performance in a stressful situation, secondly the value of
having an additional anaesthetist readily available. Given the
infrequency of obstetric general anaesthesia, the presence of a
second anaesthetist during obstetric general anaesthesia
should be encouraged.  In addit ion,  advanced airway
equipment must be immediately available and familiar to all
labour ward anaesthetists. Simulation training and skills drills
are essential for anaesthetists covering labour ward to develop
and retain the technical and non-technical skills required to
manage difficult and failed intubations in obstetric patients. 
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Introduction: There has been no statistically significant
change in the rate of indirect death from sepsis, or the trend in
direct death from genital tract sepsis since the CMACE report
of 2011 and MBRRACE-UK 2014. Overall sepsis (combined
direct and indirect deaths) is the second highest cause of
peripartum death . Early recognition and management is
paramount. Application of the Surviving Sepsis Campaign's
"Sepsis Six" (giving high flow oxygen, taking blood cultures,
intravenous fluid resucitation, checking lactate, monitoring
urine output, administering antibiotics) within an hour of the
recognition of severe sepsis reduces mortality. We wanted to
know if the Sepsis Six was being addressed in our department.
Methods: In our high -risk pregnancy unit, with Trust audit
approval, we conducted a retrospective casenote review of all
peripartum sepsis cases admitted to the Adult Critical Care
Unit (ACCU) and the Obstetric High Dependency Unit (HDU)
for the 16 -month period June 2013 -September 2014. We
audited the availability of paper notes, whether Sepsis Six
elements were considered and performed in timely fashion. 
Results: Thirty-two patients were admitted to HDU with
sepsis, (one twice), and two patients to ACCU, totalling 35
episodes of sepsis . Eight cases had no notes available, 13
were missing crucial periods of documentation. Of the
remaining 14 sets of complete notes only antibiotics were
mentioned in 100% of plans, but only 50% given within one
hour. Other elements were similarly mentioned to be done in
documentation, but not achieved in timely fashion, with a
mean of 59% [range 37-100%] being documented as having
been applied within one hour of being requested. 
Discussion: There is inadequate documentation surrounding
sepsis, poor filing and retention of notes in a vulnerable
cohort of patients. Performance of Sepsis Six is potentially
under-reported if not documented, or in missing notes, but it
highlights a lack of recognition of the importance of the Sepsis
Six and timely management of sepsis.Informal interviewing of
staff showed low awareness of Sepsis Six and implementation
barriers including access to resources such as blood culture
bottles and antibiotic guidelines. This spurned a service
improvement project. A proforma was adapted for a peripartum
patients from Trust policy to support recognition and
management of sepsis. Trolleys were introduced in three
clinical areas containing all the required equipment for the
Sepsis Six. Departmental antibiotic guidelines were rewritten
and included with patient tracking tools to aid future audit. We
appointed departmental champions for departmental teaching.
Re-audit of Sepsis Six post trolley introduction will be
conducted in the coming year. 
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Introduction: Post -dural puncture headache (PDPH) is a
complication of neuraxial blockade but, with appropriate and
timely management, morbidity can be minimized. Management
is often initially conservative, including patient education
about headache after childbirth and simple analgesia ahead of
epidural blood patch (EBP) being offered if symptoms fail to
improve. National recommendations in 2014 suggested that
follow-up of parturients could be improved by the use of
standardised pathways.  Following a favourable audit of our
adherence to local clinical guidelines for PDPH, we designed a
protocolised pathway and checklist for the management and
follow-up of these patients.  

Methods: After local audit committee approval, we searched
our maternity database for parturients between 2011 and 2014
where PDPH was a possible diagnosis. Case notes were
analysed for confirmed diagnoses of PDPH and details of
management including incidence and timing of EBP, volume of
injectate and use of follow -up education. Following the
preliminary audit phase, a multi -disciplinary departmental
consultation was carried out and a novel management
pathway and checklist were devised based on comprehensive
patient information, communication, and timely medical
in tervent ion  according to  protocol ised  pathways  as
recommended by MBRRACE. A re -audit was conducted
following pathway implementation. 

Results:  The  p re -pathway baseline audit identified nine
parturients in whom the diagnosis of PDPH was confirmed. Six
parturients went on to receive an EBP. We found that the
timing of blood patch conformed to local standards in 86% of
cases and the volume of blood injected conformed in 71% of
cases. With no formal protocol for post-discharge follow up in
place, telephone follow up was sporadic,  as was post
procedural communication to patient or GP. Re-audit following
pathway implementation identified twelve parturients with
PDPH. 100% received an information leaflet and 50% had an
EBP. 100% of those who had an EBP were followed up clinic
and/or by phone call post-discharge. 100% of women who had
EBP had a letter sent to their GP. 

Discussion:  Before the pathway, audit results showed good
adherence to clinical standards based on published research,
but with room for improvement in post headache follow-up.
We now have a  s tandardised pathway of  care  for  a l l
parturients with a headache after neuraxial block. GPs, patients
and the electronic patient record are all updated as standard
and parturients are offered a six-week follow-up appointment
in the anaesthetic clinic which facilitates ongoing debrief.
Since implementation, our EBP rate has reduced which may
reflect better adherence to our management pathway. We have
also significantly improved the nature and quality of
communication and follow up for this group of parturients. 
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Introduction: There is considerable evidence to show that
regional anaesthesia (RA) is safer than general anaesthesia
(GA) in obstetrics. GA is used disproportionately for category
1 caesarean section (CS) due to time constraints. The Royal
College of Anaesthetists recommend that >50% of category 1
CS are performed under regional anaesthesia. Topping-up
labour epidurals is often avoided due to a perceived time
constraints.
Methods: Data were obtained for 293 patients undergoing
category 1 CS in University Hospital of Wales between July
2013 and May 2015. Data were incomplete for five patients and
so 288 patients were included. Choice of anaesthetic,
indication for CS, time from decision to deliver to knife-to-skin
(KTS) (i.e. time to provide anaesthesia), and blood loss were
analysed. Time differences between anaesthetic technique
were analysed using the Mann-Whitney test.  

Results:  GA was used in 18.4% and RA in 81.6% of category 1
CS. Of the RA cases, 69% were spinals, 30% epidural top-ups
and 1% combined spinal-epidural. Median times for decision-
to-KTS and blood loss are shown in the table. GA was
significantly faster than both spinal and epidural top -up
(P<0.05), but there was no significant difference between
spinal and epidural top -up (P=0.12). Fetal distress was the
leading indication for CS in all  groups. GA was used
dispropor t iona te ly  where  CS was  per formed due  to
haemorrhage. 

Table: Decicion-to-KTS time and blood loss for different
anaesthetic techniques for category 1 caesarean section 

Data are median values 

Discussion:  GA remains the fastest technique for category 1
CS. There does not appear to be any time difference between
spinal and epidural top-up. Obstetric preferences often dictate
that GA is used in cases of greater urgency or for specific
obstetric pathologies. Multidisciplinary communication is key
to providing the most appropriate anaesthetic. There appears
to be scope for improving the time taken to establish RA for
category 1 CS, perhaps through adoption of rapid-sequence
RA techniques. 
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Introduction: A classification system for the urgency of
caesarean section (CS) was introduced in 2000  to facilitate
communication between healthcare professionals.  NICE
used this classification system to outline auditable standards
against which the performance of a delivery suite can be
evaluated. These auditable standards are frequently used as
targets, and may be used to assess individual performance
should they not be achieved.  This culture introduces
additional pressure to a situation where the stakes are already
high, potentially affecting decision making and performance.
This pressure may originate from, and affect all members of the
multidisciplinary team (MDT). Anecdotally, the perception of
the urgency of CS often varies amongst different members of
the MDT. 

Methods: We conducted a survey at a large teaching hospital.
Respondents were given 10 short vignettes adapted from the
original paper by Lucas et al.  They were asked to categorise
the urgency of caesarean section (1-4), and state the type of
anaesthetic they would expect (A-D), the latter responses were
converted to 1 -4 to allow mean values to be calculated.
Q u e s t i o n n a i r e s  w e r e  c o m p l e t e d  a n o n y m o u s l y  a n d
independently by anaesthetists, obstetricians, and midwives
of all grades, as well as theatre staff. 

Results: A total number of 53 responses were obtained,
(anaesthetists n=18, obstetricians n=14, midwives n=11,
theatre staff n=10). The mean response for each question was
collated to give an overall mean categorization of CS, as well
as the mean mode of anaesthesia. The results demonstrate that
vignettes were categorised as least urgent by anaesthetists
(1.63) compared with obstetricians (1.58), theatre staff (1.58)
and midwives (1.38). Furthermore, when considering the mode
of anaesthesia, this was again categorised as least urgent by
anaesthetists (2.43) compared with obstetricians (2.24), theatre
staff (2.14) and midwives (2.08). When the responses were
divided by seniority of responder, consultants classified both
the category of CS and the mode of anaesthesia as less urgent
than senior, and in turn junior trainees. 

Discussion: The results suggest that categorisation of the
urgency of CS, and the mode of anaesthesia for CS varies
amongst the MDT. Regional anaesthesia (RA) is widely
accepted to be safer than general anaesthesia (GA) for CS .
Discrepancy in the classification of urgency of CS between
specialities may lead to pressure on the anaesthetist to deliver
a faster mode of anaesthesia. This could affect performance
leading to failure of RA, or affect decision-making resulting in
GA when a safer alternative may be appropriate. Our results
show that junior anaesthetists and obstetricians perceived the
clinical vignettes to be more urgent, which may lead to an
increased r isk of  adverse events  should GA proceed
unnecessarily.  
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Introduction: The Robson groups are 12 mutually -exclusive
groups used to classify women having caesarean section (CS),
based on the characteristics of the pregnancy, labour and
obstetric factors.  This system has been used to identify the
largest groups for measures designed to reduce the incidence
of CS.  We wished to assess whether the proportion of
category-1 CS might be different between Robson groups,
which could allow targeted risk-management strategies. 

Methods: We used anonymised information on CS performed
between 2005-14 from the St Michael ’s Hospital maternity
database. We classified cases by Robson CS group and Lucas
urgency category.  This did not require ethical committee
approval according to the HRA decision tree.  

Results:  The Table gives urgency in non -elective CS for
Robson groups excluding 2b and 4b (which are defined as not
in labour). Some groups are combined for reasons of space.
There was a significant difference from expected frequencies
(P <0.001, chi-squared). 

Table: CS category 1-3 and Robson groups  

Data are number or percentage 

Discussion:  Our analysis shows differences in the proportion
of category -1 CS between Robson groups.  The higher
proportion in parous women and spontaneously laboring
nullipara (Groups 1, 3, 4a), and the lower proportion in
previous CS and breech (Groups 5-7), is counterintuitive. This
merits further investigation, which we plan to do using a larger
database.  
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Group   Cat 1-3 Cat 1 Cat 1 / Cat 1-3 

All 5865 1366 23.3% 

1 Nulliparous spontaneous labour 863 293 34.0%

2a Nulliparous induced labour 1199 277 23.1%

3 Parous spontaneous labour 173 67 38.7%

4a Parous induced labour 182 81 44.5%

5 Previous CS 621 109 17.6%

6 & 7 Breech 849 122 14.4%

8 & 9
Multiple pregnancy & 

abnormal lie
880 172 19.5%

10 Preterm 811 174 21.5%
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Introduction: Enhanced recovery after surgery (ERAS) is a
concept which aims to provide high quality pre -, intra- and
postoperative care to facilitate rapid recovery and hospital
discharge. In recent years this approach has been applied to
elective caesarean section. In our unit regional anaesthesia
with the addition of intrathecal diamorphine is utilised for the
majority of caesarean sections. This is in line with an ERAS
model of care as it allows powerful post operative analgesia
with minimal supplemental parenteral opioids. In our unit,
providing there are no complications, we aim to have our
patients intravenous fluids down at the end of surgery, eating
and drinking in recovery and urinary catheter out within six
hours. A potential limitation to this is post operative nausea
and vomiting (PONV) as a complication of intrathecal
diamorphine. We conducted a snapshot audit to determine our
baseline rate of PONV and question whether anti emetics
should be administered routinely to reduce this common
complication in line with an ERAS model of care.  

Methods: All patients following elective caesarean section
with a regional technique were audited over a two -week
period. We analysed patient case notes in recovery to
determine whether: anti-emetics  were given in theatre
routinely, patient suffered PONV in recovery, anti-emetic given
in recovery and whether patients managed to eat and drink in
recovery. 

Results: We collected data from 50 patients following elective
caesarean section. Anti -emetics were given routinely to 14
(28%) of patients. PONV in recovery occurred in 13 patients,
making our baseline PONV rate 26%. Despite this, 45 patients
(90%) were able to eat and drink before leaving recovery. Of
the 14 patients who received PONV prophylaxis in theatre 23%
suffered PONV in recovery despite this, which is similar to our
baseline rate. 
Discussion: It is clear that PONV is prevalent in our patients
following elective caesarean section under spinal anaesthetic.
It is not yet clear whether this impacts on our ability to deliver
an ERAS model of care. It is reassuring that despite our PONV
rate the vast majority of our patients were still able to eat and
drink in recovery. Our unit is in the process of including
routine PONV prophylaxis as part of our ERAS bundle. We are
uncertain of the merits of this given that our data would
suggest no difference in PONV rates, however our sample size
is small. In order to quantify this further data collection will
recommence next month following the introduction of routine
anti-emetic use. This will allow us to compare PONV rates and
determine whether this practice should continue to allow
reduction of this important and common complications which
may delay patient recovery. 
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Introduction: A request by obstetricians for immediate birth
may be due to life-threatening fetal or maternal conditions or a
combination of both. In order to facilitate rapid safe birth,
hospitals often have an emergency code system for these
time-critical emergencies.  In our institution an emergency
“Code Green” activates the system for immediate birth, usually
occurring by caesarean section (CS). The aim of this study
was to record the number of Code Green CS, their indications,
type of anaesthesia used, decision to delivery interval (DDI),
and maternal and neonatal outcomes.  

Methods: After institutional ethics approval, electronic records
and case notes for all Code Green births between 1/1/2013 and
31/12/2014 were analysed. Demographic, obstetric, maternal
and neonatal data were collected. DDI based on anaesthesia
type was assessed using Kruskal -Wallis one-way analysis of
variance and Dunns’ method for multiple comparisons. 

Results: 14 115 women gave birth between 2013-2014. 387
women underwent Code Green births of which 322 (83%) were
by CS. The mean±SD age, gestation and body mass index for
women undergoing Code Green CS was 32±8.3 years, 39±3.8
weeks, 26±5.5 kg/m ,respectively.  The most  common
indication for Code Green CS was prolonged fetal bradycardia
(>5 min) (n=204, 53%), but cord prolapse (n=17, 4%) was the
most rapid DDI (median [IQR] 14 [13-16] vs 17 [14-23] min
(P=0.005) for the total group). Epidural top -up  was  the
commonest anaesthesia method (Table). 8% of women
undergoing neuraxial anaesthesia were converted to general
anaesthesia  (GA).  62% of cases occurred af ter -hours
(17:00pm–06:59am) with 1 in 3 women having a GA.  

Table: Anaesthetic technique and DDI 

Data are median [IQR], *P<0.05 compared with GA. †P<0.05
compared with epidural anaesthesia 

Of the 103 GAs there was one failed intubation (1%)
(successful ventilation) and one dental injury. 11 (3.4%)
women were admitted to high dependency or intensive care
units: there were no maternal deaths. Babies born by CS with a
DDI interval >30 min were less likely to have a time to establish
respiration >1 min (16.7% vs 22.6%, P<0.001), but more likely
to have a hospital stay of >3 days (60.0% vs 38.9%, P<0.05). 

Discussion: Immediate CS is a common emergency. DDI is
fastest with GA. Epidural anaesthesia only slightly prolongs
DDI. Neuraxial failure and failure to intubate the trachea were
important complications. DDI bears little relationship to short-
term neonatal respiratory morbidity, most likely due to shorter
DDI in more at-risk fetuses. Rapid DDI can be achieved with
an integrated emergency response system. 
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Anaesthetic technique DDI (min)

GA (initial) (n=83)

Epidural top-up (n=146)

Conversion to GA (n=20)

Spinal (n=65)

Combined spinal-epidural (n=8)

14 [12-16]

16 [14-19]*

20 [15-23]*

25 [22-29]*†
31 [30-37]*†
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Introduction: Combined spinal -epidural (CSE) is the most
popular anaesthetic technique for elective caesarean section
(ELCS) in our institution. However, as the number of deliveries
and operative procedures continue to increase in recent years,
we have observed an increase in the use of a single -shot
spinal (SSS) technique. A potential disadvantage of SSS
compared with CSE is the lack of an epidural component as a
rescue option in event of an inadequate block or prolonged
s u r g e r y .  T h e  R o y a l  C o l l e g e  o f  A n a e s t h e t i s t s  h a s
recommended that the regional anaesthetic (RA) to general
anaesthetic (GA) conversion rate for ELCS should be <1%.
The objective of this audit was to quantify the increasing use
of the SSS technique for ELCS and assess whether it was
associated with an increased conversion to GA. 
Methods: A departmental database for all obstetric anaesthetic
procedures has been available since March 2010. Annualised
data for all elective CS were analysed for anaesthetic
technique and conversion to GA.

Results:  We have seen a significant increase in the number of
SSS techniques used for elective CS, and a significant increase
in the proportion of SSS to CSE performed. However,
increasing use of SSS had a weak negative correlation with GA
conversion rate (Pearson correlation coefficient r = -0.483).  

Table: Anaesthetic technique and conversion rates  

Over the last 5 years the RA to GA conversion rate has been
consistently lower than the national standard (<1%). 

Discussion:  Time pressures to perform more cases in less time
may be a driving factor for the significant increase in the use
of SSS technique in our unit. An explanation for the weak
negative correlation with conversion to GA with SSS, may
include: judicious case selection, consultant surgeon and
anaesthetist -led elective operating lists, and administration of
relatively higher spinal doses with use of phenylephrine
infusions. Increased use of the SSS technique for elective CS
has not resulted in an increase in the RA to GA conversion
rate in our unit. 
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Year 2010 2011 2012 2013 2014 2015

ELCS (n)

CSE (n)

SSS (n)

SSS/RA (%)

RA to GA (%)

525

431

73

13.9

0.57 

770

610

128

16.6

0.51 

765

603

147

19.2

0.26 

850

650

166

19.5

0.94 

911

681

203

22.2

0.32 

878

580

272

31.0

0.22
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Introduction: Shivering complicates up to 47% of elective
caesarean sections under spinal anaesthesia.  I t  i s  a n
unpleasant experience which can prevent monitoring of vital
signs and hinder early maternal-neonatal bonding. The cause
of shivering is unclear but it may be a normal thermoregulatory
mechanism. This study aimed to find out if body temperature
changes are related to shivering during elective caesarean
section under spinal anaesthesia.  

Methods: Body temperature (core (TC) and skin (T Sk)) and
shivering were recorded during elective caesarean section
under combined spinal epidural anaesthesia from 12 patients.
Mean body temperature (TB) was calculated using the formula
of Burton (TB = 0.64TC + 0.36TSk). Comparisons were made

between patients who did and did not shiver with repeated
measures two-way ANOVA. 

Results:  Three of 12 women shivered and the mean (SD) onset
was 40 (15) min after induction. TB differed between those who
shivered and those who did not (P < 0.001) . 

Figure: Mean T B (SD) relative to baseline during caesarean
section of shiverers (filled) and non -shiverers (unfilled).
Induction occurred at 0 min. The dashed line indicates the
mean onset of shivering. *indicate differences between
shiverers and non-shiverers (P < 0.05). 

Discussion:  The results suggest that shivering during elective
caesarean section under spinal anaesthesia is a normal
thermoregulatory response. In those who shivered TSk did not
vary significantly from baseline and therefore the reduction in
TB is likely due to a reduction in metabolic rate rather than
increased cutaneous heat loss. Further work is required to
establish why TB decreases in some patients but not in others.  
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Introduction: Mother's views should be at the centre of all
enhanced recovery pathway (ERP) design processes and
patient education about forthcoming hospital experience is key
to success. Surgical consultations are short and contain large
amounts of critical information so both verbal and written
information is pivotal. The effectiveness of this can be
measured in terms of readability, comprehensibility and
communicative effectiveness.  

Methods: Women who had previously undergone caesarean
section were extensively consulted during the development of
an ERP patient passport. This focus group had experienced
mixed perioperative outcomes and they provided crucial
feedback on content,  communicative effectiveness, readability
and comprehensibility. Other assessors included obstetricians,
midwives, pharmacists and our Trust's patient information
department. 

Results:  Forty women undergoing elective caesarean sections
in September 2015 received the ERP patient passport  during
their pre-assessment and used it throughout their hospital
stay. Mothers were asked to complete a questionnaire for
feedback. Thirty four women responded (response rate of
85%) 

Table: Feedback on various aspects of the patient passport   

In addition, during this period , routinely collected data
suggested that 84% mothers drank within 2 h, 80% ate within 4
h, 84% had catheters removed as per protocol and 46% were
discharged on the first postoperative day. All achieved targets
were improved from previous data. 

Discussion: Feedback about the passport was extremely
positive. Women found it informative and helpful, especially in
terms of setting recovery targets. Based on their suggestions,
ERP prompts on the anaesthetic chart and on the handover
board on the ward have been introduced. Our questionnaire
demonstrates that mothers are receptive to information when
presented in a locally relevant manner. Such practices can be
sha red  amongs t  ne tworks  o f  hosp i t a l s  w i th  sha red
infrastructures in order to improve maternal outcomes and
satisfaction after surgery. 
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Feedback Question Yes No
Don't 

know

Not 

answered

Did the passport help you achieve 

control over your recovery process?
82% 6% 12% 0 

Did it improve your experience while 

in hospital? 
79% 6% 12% 3%

Was it a useful document during your 

recovery? 
82% 6% 9% 3%

Did the passport contain too much 

information?
3% 97% 0 0 

Did the passport contain the right 

amount of information?
97% 3% 0 0
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Introduction: Thiopental has historically been the induction
agent of choice in general anaesthesia (GA) for caesarean
section (CS).  However unfamiliarity with thiopental in modern
practice has been implicated in the increased incidence of
awareness being reported in obstetric anaesthesia.  The cost
and availability of thiopental are additional concerns, as is the
potent ial  for  drug errors  during reconst i tut ion. With
agreement from the neonatologists, our hospital changed from
thiopental to propofol for GA CS in January 2014.  We
conducted this study to investigate any potential neonatal
and maternal impact. 

Methods: All GA CSs over a four-year period were included
(thiopental group in the two years before January 2014,
propofol group in the two years after). Retrospective data
collection was used to detect any difference in neonatal or
maternal outcomes. Data analysed with t -test or chi -squared
test as appropriate.  

Results: We identified 189 cases: 106 in the thiopental group,
83 in the propofol group. Interim analysis compares 78
thiopental cases with 48 propofol cases. 

Table: Comparison of thiopental and propofol 

UA: umbilical artery; MAP: mean arterial pressure 

There were no cases of accidental awareness or failed
intubation in either group. 

Discussion: There was no significant difference in neonatal
outcome between the two groups in terms of Apgar score <7
at 1 min, UA pH <7.20. Whilst NICU admission at term was
reduced in the propofol group, this was not statistically
significant at the time of interim analysis. Induction with
propofol tended to result in anaesthesia which was more
cardiostable, with significantly lower rates of exaggerated
hypertension, which could prove useful in cases such as
preeclampsia. The higher rates of nausea in the propofol group
was surprising but confounding factors include opioid and
nitrous oxide use. 
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  Thiopental Propofol P value

Apgar score <7 at 1 min 45.9% 53.7% 0.6

UA pH <7.20 33.9% 26.5% 0.5

NICU admission at term 27.1% 9.4% 0.1

MAP rise >20% from baseline 25.7% 4.4% < 0.01

MAP fall <20% from baseline 56.3% 55.6% 0.8

Nausea 9.2% 26.7%  

1. Murdoch H, Scrutton M, Laxton CH. Choice of anaesthetic agents 
for caesarean section: a UK survey of current practice. Int J Obstet 
Anesth 2013; 22: 31-5.

2. Plaat F, Lucas DN, Bogod DG. AAGA in obstetric anaesthesia. In: 
Pandit JJ,Cook TM, eds. Accidental Awareness during General 
Anaesthesia in the United Kingdom and Ireland. The 5th National 
Audit Project of The Royal College of Anaesthetists and the 
Association of Anaesthetists of Great Britain and Ireland. London: 
RCoA, 2014: 133–43.

3. Lucas DN, Yentis SM. Unsettled weather and the end for 
thiopental? Obstetric anaesthesia after the NAP5 and MBRRACE-
UK reports. Anaesthesia 2015; 70: 375-92.

AU Otegbeye ,  OK Idowu    
Anaesthesia and Intensive Care Medicine, University College
Hospital, Ibadan, Nigeria  

Introduction:  Eclampsia is  a cl inical  condit ion seen in
obstetrics. It is diagnosed when women with preeclampsia
develop fits. It is an obstetric emergency seen in 1.7/1000
births  in Nigeria. Mortality is high accounting for 25% of
maternal mortality. This is a retrospective criteria based clinical
audit which evaluated women admitted into the intensive care
unit (ICU) with eclampsia. The objective was to identify
causes of mortali ty and evaluate the outcome of ICU
interventions. 

Methods: Patients admitted to the ICU between April 2011 and
April 2014 were evaluated using their case notes and treatment
charts. Variables studied include patient characteristics, type
of eclampsia, antenatal booking status, Glasgow Coma Scale
(GCS) on admission. Interventions like use of mannitol,
transfusion, mechanical ventilation were also analysed.
Outcome was either death or discharged. The variables were
analysed to see if they had e a relationship with outcome.
SPSS v20 was used for analysis. Chi -square was used to
determine prognosis and a P value <0.05 was considered
significant.
Results: A total of 83 patients were admitted to ICU. Mean age
was 31.5 years. Fifty -nine women (71.1%) had antepartum
eclaampsia, 24 (28.9%) had postpartum eclampsia. Fifty-three
women (63.9%) were discharged to the ward while 30 (36.1%)
died. Mortality was more common in the unbooked patients
(79.5%) and in the age group 26-35 years (51.8%). Admitting
GCS was 3-7 in 20 (26.7%), 8-12 in 28 (37.3%) and 13 -15 in 37
(22.5%). All patients received magnessium sulphate. The use
of mannitol, mechanical ventilation, blood transfusion were all
found to have an influence on the outcome. Autopsy showed
intracerebral hemorrhage as a leading cause of death.

Discussion : This study shows the trend of eclampsia in
Nigerian women. It shows there's high mortality despite
specialized care. Mortality was higher in the unbooked
population. Centers  are advised to draw a protocol  to
determine ICU admission and optimise care. Research should
continue into reducing mortality. 
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Introduction: Twin pregnancies contribute to 2-3% of births.
 Twin birth is associated with a higher risk of adverse

perinatal and maternal outcomes when compared to singleton
birth.  It was noted that our unit had no current guideline for
the management of twin deliveries. Anecdotal evidence of
delays in involvement of the anaesthetic team leading to
unnecessary challenges in care had been highlighted on
occasion. We undertook analysis of the current local practice
in the management of twin deliveries on labour ward where the
likelihood of operative delivery is high, with the aim of
facilitating the production of joint obstetric and anaesthetic
guidelines for intrapartum management of twin pregnancy.  

Methods: Just over 100 women have twin pregnancy delivered
in our unit per year. Retrospective data were gathered from all
twin deliveries occurring over a one-year period. Analysis was
conducted to establish most common modes of delivery,
indications for caesarean section, anaesthetic involvement,
mode of analgesia and anaesthesia and location of delivery. 

Results: The mode of delivery was evenly distributed across
elective caesarean sections, emergency caesarean sections
and vaginal delivery. Five women required emergency
caesarean section for the second twin. Indications for
caesarean section were varied: most commonly documented as
multiple pregnancy for elective caesarean section. All vaginal
twin deliveries were performed in theatre. Spinal anaesthesia
was the most common form of anaesthetic for all categories of
caesarean delivery. 61% of women who delivered vaginally
had an epidural inserted for their labour but only 18% of
women undergoing emergency operative delivery had
established epidural anaesthesia.  

Discussion:  The management of twin delivery on labour ward
in our unit has followed agreed consensus that all should be
delivered in theatre.  The low number of epidural anaesthetics
for emergency caesarean delivery may reflect either epidural
analgesia not used in labour or conversion to spinal or GA if
insufficient time for epidural anaesthesia to be established. We
would support anaesthetic involvement in all twin deliveries
with provision of epidural anaesthesia early avoiding delay
and risk of general anaesthesia if operative delivery was
required as an emergency. We have contributed to new draft
guidelines and initiated a prospective audit on the anaesthetic
involvement, interventions, maternal and perinatal outcomes
to delineate our role for all twin deliveries. 
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Introduction: Caesarean section (CS) is a common mode of
birth in women with preeclampsia (PE). There is no literature
about postoperative pain following CS in PE and little
information on safety and efficacy of analgesics used in PE.
Non-steroidal anti -inflammatory drugs (NSAIDs) should be
used with caution in other hypertensive adults and there are
case reports of NSAIDs causing acute hypertension and death
in PE. It is theorised that analgesics which reduce the seizure
threshold (tramadol, pethidine), should not be administered in
PE due to seizure risk. Magnesium sulphate is used to treat
and prevent seizures in PE and may also have some analgesic
properties when administered systemically. Acute pain
management guidelines fail to differentiate between healthy
pregnant (HP) woman and PE women.  This means clinicians
either follow guidelines which may not be appropriate for PE
women or they individualise their management with little
clinical guidance. We hypothesised that women with PE have
a different pain experience and different pain management
compared to HP women. As a first step we aimed to determine
the current practice of analgesic  administration and pain
experience after CS in PE compared with HP (ASA I) women.
Methods: After institutional ethics approval, we conducted a
single centre (tertiary referral, 7400 births/year) one -year
retrospective case -control study determining analgesic
administration, adherence to departmental postoperative pain
protocol (str ict  regular  paracetamol/oxycodone slow
release/NSAIDs + as required tramadol and immediate release
oxycodone for 48 h) and pain experience after CS in women
with PE compared with HP women. Key inclusions for all were
women having spinal anaesthesia, not in labour, no prior
abdominal surgery, having first CS and surgery ≤ 60 min.  
Results: 62 women were included in the study; 21 cases (PE)
and 41 controls (HP). Groups were matched for age, body mass
index, gravidity, parity, duration of surgery and previous
surgical history. Cases had a shorter gestation compared with
controls (31.7±3.0 vs 38.5±1.1 weeks P<0.001). Cases received
more intrathecal bupivacaine (mean difference 0.4 mg) and in
the first 6 h after CS received (mean±SD, % or median (IQR)),
less oxycodone (11.5±3.9mg vs 14.3±5.1mg, P<0.031), less
often received parecoxib (43% vs 100%, P<0.001), and reported
less maximum pain scores (0 (0, 5) vs 4 (3,6), P<0.005). Pain
management protocol was followed in 78% of HP women and
43% of women with PE (P=0.023). 
Discussion: This s tudy suggests  that  women with PE
experience less pain in the first 6 h after CS despite receiving
less analgesia. The effect of an earlier gestation, different
prophylactic and acute treatment analgesia,  differing
intrathecal bupivacaine doses and the use of magnesium
sulphate in PE may influence pain experience and analgesia
requirement after CS. Further research needs to explore these
findings and to assist with the development of specific
guidelines for the postoperative management in PE women.  
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Introduction: In our department, which handles approximately
3500 deliveries a year, anaesthesia was provided for 21
operative deliveries at <30 weeks of gestation over a one-year
period. A recent retrospective study shows higher rates of
general anaesthesia for such cases,  however, it is still
generally accepted that regional anaesthesia is safer for
mothers,  with only poor quality evidence available regarding
fetal outcome.  It has been suggested that increase doses are
required for effective spinal anaesthesia in pre-term mothers,
however, specific dose guidance is not available.
Methods: Cases were found using the delivery suite registry,
and included all births <30 weeks of gestation. If operative
delivery was performed the obstetric anaesthesia database
was used to identify the anaesthesia provided. Finally, notes
were requested for patients who had spinal anaesthesia to
confirm the dose of hyperbaric bupivacaine used. 

Results: For 21 operative deliveries before 30 weeks of
gestation, the initial mode of anaesthesia was general
anaesthesia for 43%, spinal for 48% and combined spinal -
epidural for 9%. This compares to an overall rate of 15% under
general anaesthesia, and 85% under regional anaesthesia.
Examination of 16 subsequent spinal anaesthetics for
caesareans at <30 weeks showed two general anaesthetics due
to failure of block, compared to nine failed blocks out of 331 in
one year of category 1-3 caesarean sections. A two-tailed chi-
squared test had a P value of 0.029 suggesting that this
represents a significant difference in failure rate between the
two groups. For the records available, the average dose of
0.5% hyperbaric bupivacaine was 2.6 mL.
Discussion: The dose required for pure spinal anaesthesia, or
the starting dose for a combined spinal -epidural anaesthesia
technique is not clear, and we have shown a higher failure rate
with standard doses. Although increased doses are required,
no specific doses have been suggested. Given that obstetric
anaesthetists are regularly treating such patients, an OAA
approved survey of consultant obstetric anaesthetists current
practice may be a good way ascertain the optimal for spinal
anaesthesia for pre-term caesarean sections. 
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Introduction: Cardiac pathology is the leading indirect cause
of maternal mortality.  There are several approaches available
to stratify maternal cardiovascular risk including the
CARPREG risk score, ZAHARA predictors and WHO
classification.  Our centre is a tertiary heart and lung centre in
an isolated site and only high cardiac risk patients deliver at
this centre. The recommended risk evaluation tool is the
modified WHO risk classification.  

Methods: After approval from the hospital audit department,
we reviewed the case notes of all parturients who delivered at
our  centre  between August  2008 and July  2015.  We
retrospectively assigned each patient a risk score between 1
and 4 using the criteria set out in the WHO classification. We
then corroborated the risk score with overall outcome in the
patients. Risk category 4 was defined as extreme, pregnancy
contraindicated; category 3 very high risk; category 2
moderate risk; and category 1 low risk. 

Results: Twenty-four patients met the criteria. The range of
diagnoses were a mix of congenital heart disease, valvular
heart disease, cardiomyopathies, and pulmonary hypertension.
Nine patients were assigned a risk of 4, ten patients a risk of 3,
and two patients a risk of 2. We were unable to assign a score
to three patients because they did not fit into the WHO criteria
because their initial presentation of cardiac disease was at
advanced gestation, and they had no pre -existing morbidity,
nor any known cardiac risk factors or symptoms. Of the nine
patients in WHO risk category 4, one died three years later
from VF arrest, two had subsequent valvular surgery, one was
being considered for surgery at the time of writing, and five
made a full recovery. Of the 10 patients in WHO risk category
3, one had valvular surgery and pacemaker insertion, one had
valvular surgery with ASD repair, one was being considered
for surgery at the time of writing, one had an emergency aortic
coarctation repair, two had cardioversions which precipitated
delivery, one required cardiac transplant post delivery and
three made a full recovery. Both patients assigned a risk score
of 2 made a full recovery. Of the three patients in whom it was
not possible to assign risk, one required cardiac transplant,
one died postpartum, and one made a full recovery. 

Discussion :  A l t h o u g h  t h e  W H O  c l a s s i f i c a t i o n  i s
recommended,  our results show that risk assignment does not
necessarily correlate with overall outcomes. There is much
overlap in outcomes for risk scores 3 and 4. Two out of three
patients in whom it was not possible to assign a risk score in
this classification had significant outcomes of death and
cardiac transplant. The recommended WHO risk stratification
tool used in this context for estimating maternal cardiovascular
risk, may not be a good predictor of overall outcome. 
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Introduction: Pregnancy is a time when women may become
critically unwell with estimates of one intensive care unit (ICU)
admission for every 370 births.  The main causes of critical
care admissions are hypertension and obstetric haemorrhage.
Maternal mortality rates have been decreasing worldwide but
maternal morbidity remains unreported. Best estimates suggest
that 1 in 200 women suffer a significant complication of
pregnancy. High dependency unit (HDU) care is an important
level of care between standard (low acuity) ward care
andintensive unit (high acuity) care. The aim of this study was
to determine the number of obstetric women receiving HDU
care (1 nursing staff: 2 patients) in our purpose built unit, the
major reasons for obstetric admissions to HDU and to assess
the interventions received. 

Methods: After institutional ethics approval, a retrospective
analysis (July 1 2008–June 30 2013) was performed of the HDU
database at a tertiary referral obstetric hospital (>7000
births/year). This period corresponded with colocation of this
hospital with a tertiary referral adult non-obstetric hospital.  

Results: There were 31 848 births and 632 women admitted to
HDU (~1 in 50 births). 55% of women were transferred from the
postoperative care unit  to HDU. The main reason for
admission was obstetric haemorrhage (Table). The commonest
monitoring intervention was intra -arterial blood pressure
monitoring (45%) with only 36 (6%) women receiving a central
venous catheter. The mean ± SD stay in HDU was 35 ± 42.9 h
with 610 (97%) women being transferred from HDU to lower
acuity care and only 22 (3%) women requiring transfer to
higher acuity care (coronary care unit or ICU). There were no
maternal deaths. 103 (16%) women were admitted for
postoperative monitoring due to complicated surgery,
miscellaneous medical or surgical conditions or because of
pre-existing other conditions. 

Table: Obstetric HDU admission diagnosis 

Discussion: Our data suggest that HDU admission is seven
times more common than admission to ICU but maternal
morbidity leading to admission is similar in both settings.
Most women are discharged within a short time period to
standard ward based care. HDU has an important role in safely
managing higher risk women. Hospital -based educational
programs need to focus on these major causes of morbidity,
their diagnosis and optimal management. 
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Obstetric haemorrhage 

Hypertension  

Cardiac disease 

Sepsis 

Early pregnancy conditions  

Neurological conditions 

Anaesthetic complications  

Thrombotic conditions  

Acute pulmonary oedema 
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Introduction: Missed appointments, known as "Did Not
Attend" (DNA), at hospital outpatient clinics are a significant
financial burden to the NHS. We carried out a service
evaluation of DNAs at our Antenatal Anaesthetic Assessment
Clinic (AAAC). The DNA rates in this context are unknown
but in the fourth quarter of 2014-15 the DNA rate for first
outpatients appointment in England was 8.4%.   

Methods: Following institutional approval, the evaluation ran
for 10 months from September 2014. Two -hundred-and-
seventy-two patients were scheduled to attend the AAAC.
Names of non-attenders were collected and reasons for non-
a t t e n d a n c e  w e r e  s o u g h t  f r o m  t h e  a n a e s t h e t i s t  a n d
departmental secretary. Computer records were used to obtain
reason for referral.  

Results: There were 60 non-attenders out of 272 scheduled
patients: nine could not attend and 51 DNA, giving a DNA
rate of 18.8%. Of DNAs, no reason was found in 37 cases
(13.6%), while nine parturients (3.3%) had already delivered
and three (1.1%) were intending to deliver elsewhere. One
patient did not receive a letter and another had received one in
error (0.4% each). For the 37 DNAs with no cause identified,
we looked at reason for referral and compared all appointments
offered with numbers that DNA within each category. 

Table: Indications for referral and DNA rates  

Discussion:  Our clinics involve relatively small patient
numbers but nonetheless our evaluation showed that at 18.8%
our DNA rate was higher than general outpatient data from
NHS England. This may have been confounded by a major
change in our computer system in 2014 or may relate to
specific AAAC factors. Subsequently we have introduced
processes to try to reduce DNA rates including: checking
digital notes of each booked parturient a week before clinic to
identify those delivered, telephone reminders a week in
advance and co-ordinating the clinic appointment on the same
day as other antenatal appointments where possible. Our DNA
rate for July to December 2015 was 9.0%. It would be useful to
further investigate reasons for not attending. The DNA rate in
our evaluation was generally higher for conditions that may
not be perceived as medically important e.g obesity and
musculoskeletal. Multidisciplinary obesity in pregnancy
clinics may encourage better attendance in this particular area. 
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Reason for referral Clinic appointments offered Did Not Attends

BMI > 40 70 (25.7%) 14 (20.0%)

Musculoskeletal 60 (22.1%) 10 (16.7%)

Previous anaesthesia 42 (15.4%) 4 (9.5%)

Neurological 33 (12.1%) 1 (3.0%)

Haematological 31 (11.4%) 2 (6.5%)

Cardiac 16 (5.9%) 1 (6.3%)

Respiratory 7 (2.6%) 1 (14.3%)

Miscellaneous 7 (2.6%) 2 (28.6%)

Allergy 4 (1.5%) 2 (50.0%)

Hepatic 2 (0.7%) 0 (0.0%)

Total 272 (100.0%) 37 (13.6%)
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Introduction: Obesity is a major public health concern with
over half of childbearing aged women overweight or obese in
the UK.  Maternal obesity carries numerous maternal and fetal
complications during pregnancy and is a risk factor for
anaesthesia related mortality. The incidence of complications
such as caesarean section (CS), preeclampsia, induction of
labour (IOL) and stillbirth is increased in women with a higher
body mass index (BMI).  Compared to spontaneous labour,
women undergoing IOL are at increased risk of CS.  This audit
examines the association of booking BMI on the method of
delivery, requirement of anaesthetic intervention and risk of
general anaesthetic in women undergoing IOL. 

Methods: This is a retrospective study based on 298 women
who underwent IOL over a three -month period. Data were
collected from the Medway Maternity System and anaesthetic
charts. Patients were categorised according to their booking
BMI. Modes of delivery and anaesthetic outcomes were
compared and data were subjected to logistic regression
analysis using the R statistical software package. The
likelihood ratio (LR) was calculated with 95% confidence
intervals (CI). 

Results:  The likelihood of women needing anaesthetic
intervention was 0.99-1.06 indicating increasing BMI alone
was not a risk factor for anaesthetic intervention during IOL.
We found that BMI did not increase the probability of CS with
a likelihood ratio of 1.00-1.08. Those women undergoing CS
following a failed IOL were not at greater risk of having general
compared to a regional anaesthesia. 

Figure: Booking BMI and outcomes in IOL  

Discussion: The most common indication for CS is failure to
progress following IOL. Studies show CS are strongly related
to a low admission Bishop score.  Although BMI is known to
be an independent risk factor for CS; this was not evident in
the women undergoing IOL in this study. This suggests other
factors, such as a low Bishop score, may play a more important
role leading to CS, the need for anaesthetic intervention and
general anaesthetic in comparison to an increased BMI.  
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Introduction: The prone position (PP) is where a person lies
horizontally with chest down & back up. With appropriate
pillows it is safe for pregnant women. It is used in allied health
fields for relaxation and massage in pregnancy. This position
almost completely relieves uterine compression of abdominal
vessels.  In non -pregnant critically ill adults respiratory
mechanics are also improved. Despite these advantages, the
PP is rarely used in medical settings in pregnancy and there is
little information about the PP in preeclampsia (PE). A new
unified theory of PE  proposes that the development of high
blood pressure (BP) in PE is a response to fetal growth
demands and is driven by an imbalance between maternal
oxygen supply (which may be caused by inadequate blood
flow to the uteroplacental unit) and fetal oxygen demands. We
hypothesise that the PP in women with PE will reduce BP by
relieving compression of blood vessels thereby reducing
abdominal vascular resistance and improving blood flow. This
study aimed to test this idea and assess feasibility of the PP in
pregnant women.  

Methods: After ethics approval, consent and trial registration
(ACTRN:12615000160538) 62 women (50 healthy term pregnant
(HP) and 12 PE) had their resting BP, heart rate (HR), oxygen
saturation (SpO2), respiratory rate (RR), fetal heart rate (FHR)
and comfort levels measured in two positions: left lateral and
PP. Sample size (12 PE) was based on a clinically useful 10
mmHg drop in systolic BP from lateral to PP (power 80%, 5%
type 1 risk, two-tailed t-tests).  

Results: All 62 women found the PP acceptable. Mean ± SD
age, gestation and body mass index were similar for HP and PE
women (33 ± 4.1 vs 31 ± 3.7 years, 38 ± 1.0 vs 36 ± 3.7 weeks,
27 ± 3.2 vs 32 ± 5.9 kg/m ) respectively. 44% HP and 50% PE
women preferred PP to lateral. 

Table: Maternal variables in HP & PE when left lateral or prone

*P=0.044, Data are mean ± SD,.S: systolic: D: diastolic 

Discussion: The prone position is feasible and comfortable in
pregnant women including those at term. The prone position
may reduce SBP in women with PE without obvious adverse
effects and may be an acute treatment for PE. Randomised
controlled trials are needed. Pregnancy should not be a
contraindication to the prone position.   
Reference  

P44 The prone position in preeclampsia

1

2

Group Variable Left Lateral Prone

HP

n=50

.

.

.

.

PE

n=12

SBP (mmHg)

DBP (mmHg)

HR (beats/min)

SpO2 (%)

RR (breaths/min)

FHR (beats/min)

SBP (mmHg)

DBP (mmHg)

HR (beats/min)

SpO2 (%)

RR (breaths/min)

FHR (beats/min)

112 ± 7.2

70 ± 5.8

75 ± 8.6

98 ± 0.8

17 ± 2.9

137 ± 10.0

149 ± 5.9

96 ± 6.9

80 ±11.2

98 ± 0.9

18 ± 3.7

139 ± 7.8

108 ± 12.9 

70 ± 10.8

85 ±12.2

98 ± 0.7

17 ± 2.9

138 ± 9.0

143 ± 9.7*

94 ± 8.0

85 ±13.5

98 ± 0.6

17 ± 3.1

142 ±10.5

1. Dennis A, Castro J. Haemodynamics and hypertension- is a unified 
theory of pre -eclampsia possible? Anaesthesia 2014;69:1183-9
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Introduction: Postgraduate training has moved from time-
based to competency -based assessment. The provision of
neonatal airway management and resuscitation are key core
competencies outlined in the Royal College of Anaesthetists
trainee curriculum.  Despite this, a recent case in our Trust
highlighted a lack of skills amongst anaesthetic trainees when
faced with a neonatal airway emergency. This prompted us to
investigate if this was a more widespread issue as formal
training tailored to anaesthetic practice does not appear to be
commonplace. We conducted a survey to assess the degree of
anaesthetic trainee confidence in the provision of neonatal life
support (NLS) during obstetric practice and determine if there
is a requirement for neonatal resuscitation training. 

Methods: We created an online survey with question profiles
carefully selected to retrieve the information with respect to
our aims. The survey was distributed nationally to anaesthetic
trainees of all grades. Results were analysed descriptively. 

Results:  We received responses from 310 anaesthetic trainees
at various stages of their training (28% core, 33% intermediate,
28% higher and 11% advanced). Responses with respect to
differing experiences and confidence in the management of
NLS are broken down below: 

a) Provision of NLS:  92% of respondents did not receive
training as part of the obstetric departmental induction. 

b) Method of teaching:  from those respondents that received
NLS teaching at induction, 9% received this in the form of
lecture,  47% manikin based simulation and 56% as a
combination of both methods. 

c )  Involvement with newborn resuscitation:  6 5 %  o f
respondents had never been faced with such a situation. 24%
were involved on 1 or 2 occasions, whilst 10% with 3 or more
incidents. 

d )  Familiarity with NLS algorithm:  69% of respondents
reported familiarity with the NLS algorithm. 

e) Confidence in neonatal resuscitation management:  51% of
respondents were not at all confident in the provision of NLS.
The remaining 48% of respondents attributed confidence of
varying degree to previous experience or participation at
NLS/APLS/EPLS courses, as either candidates or faculty. 

f) Training: 92% felt that NLS training should be part of the
obstetric anaesthetic induction, ideally through a combination
of lecture and manikin based simulation 

Discussion:  The results highlighted a significant lack of formal
NLS training, specifically airway management, for anaesthetic
trainees undertaking obstetric placements. Given the current
limited training opportunities and infrequent exposure to
neonatal resuscitation, it is not surprising that trainees report a
lack of confidence when considering best practice in such
clinical scenarios. We are piloting a local education programme
for neonatal airway management, in collaboration with
neonatologists, and obstetric and paediatric anaesthetists in
January 2016, to  achieve these competencies and improve
trainee confidence. 
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Introduction: For core-level anaesthetic trainees, the thought
of their first rotation to obstetric anaesthesia can be a
daunting one.  One way of  preparing t rainees for  the
challenges of an obstetric anaesthesia rotation is to provide
adequate general anaesthetic training in the 12 -21 months
preceding their basic level obstetric module. In addition,
trainees must complete an Initial Assessment of Competency
in  Obs te t r i c  Anaes thes ia  ( IACOA)  before  work ing
unsupervised. The timing of this assessment is variable but
usually completed immediately before their rotation. This
survey aims to capture trainee anaesthetic experience, with
particular reference to rapid-sequence induction (RSI), before
their first obstetric rotation.
Methods: We surveyed  11  Core  Tra inee  Two (CT2)
anaesthetists at the end of their first rotation in obstetric
anaesthesia. Trainees were given a paper survey to complete
with the following questions: How many months anaesthetic
training have you completed prior to the start of your obstetric
attachment? Did you pass your IACOA before your first shift?
How many solo/unsupervised GA cases have you performed
on the general rota before your attachment? How many RSIs
have you performed? How many unsupervised RSIs have you
performed? Data were collated into a spreadsheet and
statistical analysis performed.
Results: Trainees had a median [IQR] of 15 [12-21] months
anaesthetic experience before their block. Six trainees (55%)
had completed their IACOA before the block; five (45%) had
n o t ,  b u t  t h e y  h a d  d o n e  s o  b e f o r e  w o r k i n g
unsupervised/overnight. Most trainees had completed a
reasonable median number of RSI’s before their block (n=35);
however, only a small number of these were unsupervised
(n=6). 

Table: Experience of anaesthetic CT2s 

Discussion: This survey shows trainees can enter their basic
level obstetric module with little unsupervised general
anaesthetic experience. The number of unsupervised RSIs
undertaken (median 6) is concerning, with two anaesthetists
never having done any. Failed intubation in obstetrics is ten
times more common than in the general surgical population. A
category-1 caesarean section, often undertaken out of hours,
in a population with a high risk of failed intubation and
accidental awareness, is not the place for trainees to be
undertaking their first solo RSI. The focus should be on
increasing the number of unsupervised cases, particularly
RSIs that trainees do before going on the obstetric rota, if
CT2s continue to work unsupervised in obstetrics.  
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Months 

experience
Solo cases Solo GAs RSIs Solo RSIs 

Mean 17.5 70.8 7.3 33 7.9 

Median 15 50 4.5 35 6 

Mode 12 0 0 25 0.5 

IQR 12-21 22-86 0-8 23-41 4-10.0 

1. Royal College of Anaesthetists. CCT in Anaesthetics 2010. 
http://www.rcoa.ac.uk/system/files/TRG-CCT-ANNEXB_0.pdf

S34 International Journal of Obstetric Anesthesia

SC Monks,  K Maclennan     
Anaesthesia, St Mary's Hospital, Manchester, UK  

Introduction: It is well recognised that suboptimal teamwork
and communication can result in poor patient outcomes. The
Confidential Enquiry into Maternal and Child Health(CMACE)
and subsequently the Mothers and Babies: Reducing the risk
through audits and Confidential Enquiries across the UK
(MBRRACE-UK) reports  recognise the importance of robust
communication and teamwork. Studies have shown that
simulation results  in improved clinical  management,
communication skills, and reduced anxiety in individuals faced
with a real-life emergency, compared with those taught with
lecture format. Clear, structured communication aids improve
team performance and efficiency. 

Methods: In collaboration with education midwives,
anaesthetists and obstetricians, annual lectured based
mandatory training in our hospital was radically changed.
Human factor training was introduced for all in the form of an
introductory lecture covering situational awareness, decision
making, and closed -loop communication. Following this,
groups rotated around three simulation stations on the
delivery suite, using their equipment with birthing manikins
and role-plays. 

Results: Eighty-four participants were surveyed over a 6 -
month period; 75 midwives, two research midwives, five
healthcare assistants and two consultant obstetricians. For
88% of participants the topic of human factors was an entirely
new concept, with 99% of participants describing this as
something that would change their practice. Participants
commented that the most useful aspects were training in
improved communication strategies and learning about the
decision-making process, with 75% specifically commenting
that they would adopt closed -loop communication in their
clinical practice. 92% of midwives and both obstetricians had
previously undertaken some simulation training compared with
only 20% of healthcare assistants. All found the simulation
component  useful  for  their  cl inical  pract ice.  98% of
participants preferred the new format of mandatory training to
the previous lecture format. 

Discussion: Simulation training is common in many obstetric
units in the form of courses, but human factors training is
often lacking. Knowledge of and training in human factors is
an essential tool to improve team working and patient safety in
emergency situations. Highlighting the importance of closed-
loop communication and effective team working to all members
of the obstetric team should lead to improved patient
outcomes at the time of obstetric emergencies. We would
advocate the introduction of human factor training to all
multidisciplinary obstetric training programmes. 
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Introduction: Fatigue is a recognised occupational hazard in
healthcare.  Staff working in the labour ward (LW) are often
faced with a stochastic workload, high physical and mental
burdens, and tasks that require vigilance and swift decision-
making. Fatigue may cause reduced alertness and failure of
attention with significant implications for both patient and
operator safety. We studied the effects of acute fatigue on
members of the LW team after a 12.5-h night shift.  

Methods: After R&D approval, REC exemption and informed
consent, participants provided demographic data and recorded
their pre and post-shift perceived state of alertness and fatigue
using the Karolinska Sleepiness Scale (KSS, 1=extremely alert
to 9=very sleepy) and the Samn-Perelli Fatigue Scale (SPS,
1=fully alert to 7=completely exhausted). Cognitive testing was
with a touch screen tablet using selected tests from the
Cambridge Neuropsychological Test Automated Battery
(CANTAB) and included Rapid Visual Information Processing,
RVP (sustained attention), Attention Switching Task, AST
(executive function), and Paired Associate Learning, PAL
(visual/episodic memory). Participants also recorded their
perceived workload intensity using the NASA-TLX Index tool
(range 0-100).  

Results: Five anaesthetists (ST3-7), two midwives and two
obstetricians (ST4-7) participated in this study. Mean [range]
age of participants was 34 [31-40] years. Mean ± SD [range]
self-reported sleep was 36.3 ± 50.2 [0-150] min and rest 57.7 ±
67.7 [0-210] min. Pre- and post-shift sleepiness and fatigue are
shown in the table. There was a positive correlation between
the NASA TLX task load scores and the increase in SPS
scores post-shift (P=0.017). There was a borderline statistically
significant increase in AST Median Reaction Latency (median
latency of response) (P=0.05) but no statistically significant
change in other tested outcomes.  

Table: Pre and post-shift sleepiness and fatigue 

Data are mean ± SD [range] 

Discussion:  Sleepiness and fatigue increased significantly
after a 12.5 h night shift. Reaction time showed a borderline
increase but no significant change was detected in memory or
sustained attention. Higher workloads were associated with an
increase in post-shift fatigue scores. These findings highlight
the need to implement simple strategies such as napping
during long work shifts which has demonstrated some
evidence in improvement of cognitive performance.  
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- 47.8 ±25.7 [10.8 -94.1]

2

1. Sinha A, Singh A, Tewari A. The fatigued anesthesiologist: a threat 
to patient safety? J Anesthesiol Clin Pharmacol 2013; 29: 151-9. 

2. Chang L, Mahoney J, Raty S, et al. Neurocognitive effects following 
an overnight call shift on faculty anesthesiologists. Acta 
Anaesthesiol Scand 2013; 57: 1051-7.

International Journal of Obstetric Anesthesia S35

RS Monteiro,  P Letchworth,  J Evans ,  M Anderson ,  S Duffy  
Magill Department of Anaesthesia & Maternity Department, 
Chelsea and Westminster Hospital, London, UK  

Introduction: The 6th Report on the Confidential Enquiries
into Maternal Deaths in South Africa reported an institutional
maternal mortality rate of 154 per 100 000 live births in 2011-
2013. It concluded that a key contributor to preventable
maternal deaths was substandard care related to knowledge
and skill of health care providers (HCPs); it was recommended
that obstetric skills and drills training should be performed
regular ly .  We eva lua ted  the  e f fec t s  o f  a  s t ruc tured
multidisciplinary training course covering obstetric and
neonatal emergencies on the knowledge of HCPs working in
Madwaleni District Hospital, a 180 bedded hospital in the
Eastern Cape, South Africa. 

Methods: Over a one -week period in December 2015, a
multidisciplinary team delivered two 2-day courses covering
obstetric emergencies including massive haemorrhage,
hypertensive emergencies and neonatal and basic life support.
Teaching methods included lectures, workshops, skills
teaching and simulation. Quantitative and qualitative feedback
was sought through an evaluation survey and a pre- and post-
course multiple choice questionnaire (MCQ). Two MCQ
papers testing knowledge covered in the course were used;
participants were randomly allocated to complete one test
before the course, and the other after the course. Data were
analysed with a two-tailed paired t-test.  

Results: Twenty-eight midwives, nurses and support workers
attended the courses. Full course evaluations (survey, pre -
and post -course MCQs) were available for 21 participants.
Content was rated as 4.64/5 and feedback was positive. There
was a significant increase between pre- and post -course MCQ
score (P<0.001) and mean score increased from 7.80/15 to
9.25/15 (Fig). 

 
Figure: Mean (SD) MCQ scores pre- and post-course 

Discussion:  Using the Kirkpatrick four level model of
evaluation of training effectiveness,  the course led to positive
feedback (level 1) and a significant improvement in knowledge
demonstrated by test scores (level 2). Improvements in team-
work, confidence and motivation were apparent watching the
simulated scenarios, suggesting a change in behaviour may
occur (level 3). We believe further investment in HCP training
is warranted, and may lead to the desired improvements in
patient outcome (level 4). 
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Introduction: Maternal  morta l i ty  in  Zambia  remains
unacceptably high at 280 per 100 000 live births .  Despite
significant progress there is still work to be done to reduce
maternal mortality in line with the World Health Organisation’s
(WHO) Millennium Development Goals .  The Lancet
Commission on Global  Surgery also highl ighted the
international lack of anaesthesia capacity. In an effort to
reduce mortality and improved anaesthetic care through
education, we have delivered the Lifebox and the AAGBI ’s
SAFE (Safe  Anaesthes ia  From Educat ion)  obs te t r ic
anaesthesia courses to the majority of anaesthetic providers
within Zambia.  

Methods: Zambian and UK-based clinicians formed a joint
faculty to deliver the courses. The one -day Lifebox course
promotes the WHO surgical checklist and emphasises the
importance of pulse oximeter monitoring. The three-day SAFE
obstetric anaesthesia course aims to improve the safety of
obstetric anaesthetic care provision and employs lectures,
simulation and workshops to deliver teaching. Participants
were asked to complete a pre-course and post -course multiple
choice question (MCQ) test and a simulated scenario test. Pre
and post -course test scores were analysed using paired
students t -test for statistical significance.

Results:  A total of 124 Zambian anaesthetic providers
attended the combined Lifebox/SAFE obstetrics anaesthesia
courses over a period of two years; participants were a mixture
of physicians and clinical officers (specialist nurses). Scores of
all participants improved following education with statistically
significant improvement in all test areas (P<0.001) (Fig.).

Figure: Pre and post course scores 

Discussion: We have demonstrated that the courses delivered
are effective in improving skills and knowledge of the
participants who attend. Our long-term aim is to establish a
sustainable programme of SAFE anaesthetic courses,
delivered by Zambian clinicians, to run on a twice-yearly basis.
Funding for this has been secured from the Zambian Ministry
of Health. It is hoped that widespread training amongst
anaesthetic providers will help to reduce maternal mortality
attributable to anaesthetic causes.  
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Introduction: Failed intubation is reported to be higher in
obstetrics than in the general population,  and is complicated
by the need to balance the safety of the mother against that of
the fetus.  When given an identical  scenario of failed
intubation during general anaesthetic caesarean section
(GACS), obstetric anaesthetists can be split 50:50 by the
decision whether to wake the patient up or proceed with the
surgery. The 2015 OAA/DAS guidelines  include a tool (Table
1) to help aid decision making after failed intubation during
GACS . We wanted to assess how practicable these tools are.  

Methods: Three scenarios of failed intubation during GACS
were presented to anaesthetists who cover labour ward; they
had to decide whether to wake the patient up or to proceed
with the surgery for each one. They also completed a
questionnaire to reveal how easy they found it to make the
decision, and how confident they were that their decision was
correct. They repeated this process for each scenario using
the OAA/DAS tool, and also a simplified wake-vs-proceed
visual analogue scale (VAS) tool that we devised which is
based upon the OAA/DAS guidelines.  

Results: Results are from 31 anaesthetists (ST3 to consultant).  

Table: Scores on whether to proceed or wake up at failed
intubation 

Data are mean score (%) on a 1-5 Likert scale. 

47% and 50% of respondents changed their original decision
to wake up or proceed in at least one scenario after using the
VAS tool and the table respectively. 

Discussion: Al though  many  r e sponden t s  found  the
OAA/DAS table and the VAS version useful in identifying
factors that might influence the wake up vs proceed decision,
their key concern was the lack of weighting given to each
factor. Most (87%) sited quality of the airway as the main
determinant of whether to proceed with surgery, followed by
the degree of maternal compromise (74%), body mass index
(48%) and fetal concerns (35%). Many respondents reported
in the free text that the full OAA/DAS table would be difficult
to follow in an emergency. Following this study, we are
designing a new VAS version of the OAA/DAS table that
begins with 'gateway' questions regarding quality of the
airway and the maternal condition before considering other
factors. We will compare this with the OAA/DAS table in
simulated failed intubation following GACS. 
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  No tool VAS tool OAA/DAS tool

Easy to make a decision 2.3 (47%) 2.7 (53%) 2.6 (52%)

Confident the decision is correct 2.9 (58%) 3.0 (60%) 3.0 (60%)

Happy to use in real GACS 3.4 (68%) 3.5 (70%) 4.0 (80%)
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Introduction: National guidance suggests that when providing
critical care for obstetric patients it is "delivered equitably,
always remembering the goal of keeping mother and baby
together unless precluded by clinical indication." Having
aimed to provide this standard for patients within our own unit
we encountered differing opinion on its delivery and problems
with responsibility of care for the baby. This project aims to
find out current practice around Scotland with a view to
drafting a policy within our own unit in line with this. 

Methods: A telephone survey was conducted of thirteen
Scottish intensive care units. The charge nurse on duty was
asked the following: (1) Would you allow a neonate into ICU
to visit an unwell mother? (2) Do you have a local policy on
this? (3) Do you have any other thoughts on the matter? 

Results:  The response rate was 100%. 

Table: Policies of Scottish intensive care units 

Common themes from question 3 were: ICU nurses should
have no responsibility for the baby; baby only allowed in if
mother awake and stable; concerns surrounding infection risk
to and from baby (though difficult to quantify); mothers
should be nursed in a side-room to facilitate neonatal visits.
Discussion:  Within Scottish ICUs it is common to keep babies
with their mothers but this is done on a case by case basis
driving inconsistency in practice locally and nationally. It is
difficult to instigate hard and fast rules; but while risks to and
from the neonate within adult ICU are unknown the benefits of
keeping mother and baby together are well documented. We
advocate a pragmatic but formalised policy, which encourages
mother-baby contact within critical care wherever possible.
Good practice points should include: 

l baby to visit mother whenever she is awake and alert
enough to interact with it or be aware of its presence  
l mother to be nursed in a side-room wherever possible  
l baby should always be accompanied in ICU by a midwife (if
admitted) or a family member (if discharged)  
l baby should not stay in ICU overnight  
l in event of baby becoming unwell, on-call neonatologist
should be contacted. ICU staff should take no responsibility
for neonate  
l if concern regarding infection to or from the neonate, on-
call microbiology or neonatal staff should be contacted  
l local unit arrangements should be made to promote breast-
feeding support and safe storage of expressed milk  
l ultimate decision to allow neonatal visit resides with
consultant and nurse in charge of ICU  
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Unconditional - 3

Conditional - 10 
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Local policy? 0 13 
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Introduction: In England and Wales, data from the Office for
National Statistics show that there were 5421 conceptions
under the age of 16 of which 2181 resulted in maternities in
2012.  Considering that there are 151 obstetric led units in
England, the  f requency  of  an  ind iv idua l  anaes the t i s t
providing analgesia or even inserting an epidural in this age
group of patient would be potentially very low. A literature
review found no guidelines or evidence for labour analgesia in
this age group. Our survey set out to determine the current
clinical practice of labour analgesia for patients under the age
of 16 and to ascertain whether obstetric units are set up to deal
with the unique challenges these patients might present to the
obstetric anaesthetist.  

Methods: We conducted an OAA approved survey, sent
electronically to 201 UK lead obstetric anaesthetists in
February 2015. Questions examined the experience of offering
different modes of analgesia and the service provision to
labouring patients under the age of 16. 

Results: The completed response rate for our survey was
65.2% (131/201). 100% of responders felt competent to insert
an epidural for this age group. 91% lead anaesthetists said
their unit did not have a local guideline for teenage labour
analgesia and only 4% were aware if their midwives received
training to manage labour analgesia for teenage pregnancy.
84.7% said labour analgesia offered should be the same as
women over the age of 16. 

Table: Number of epidurals inserted for labour analgesia in
patients under the age of 16 in the last 12 months. 

Discussion: Despite low exposure to epidural insertion for this
age group, all lead anaesthetists felt competent to insert an
epidural. This would suggest that from a technical aspect for
epidural insertion the opinion is that there is no difference
between an adult and a pregnant teenager under the age of 16.
However, pain relief in the under 16 population can potentially
be complex due to multiple psychological and social factors.
The majority of units did not have local guidelines to support
these patients in labour. We suggest an area for improvement
would be the development of guidelines and training for staff
to better support this group of patients rather than defaulting
to adult protocols.  
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Number epidurals inserted Number of lead anaesthetists

more than 10 0

6-10 2

1-5 30

none 65

do not know 33
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Introduction: Combined spinal-epidural (CSE) is a widely used
technique in obstetric anaesthesia. There is limited evidence to
guide the management of failure of the spinal component,
despite this being reported in up to 5% of cases.   

Methods: A 10-question online survey was sent to all 1556 UK
members of the OAA to determine the scope of use of CSEs in
in obstetric practice and also to ascertain anaesthetic
management of failure to obtain cerebrospinal fluid (CSF)
during the spinal component.  

Results:  The survey received 711 responses,  giving a
response  ra te  of  46%.  Consul tan ts  made  up  77% of
respondents and of these 60% had in excess of 10 years
experience in obstetric anaesthesia. The most popular
indications for CSE were elective caesarean delivery (34%) and
late labour analgesia (31%). A broad range of further
indications including maternal, obstetric and surgical reasons
were highlighted. The most popular technique was use of a
dedicated needle-through-needle (NTN) CSE set with locking
spinal needle (37%) followed by freehand NTN (32%) and then
single shot spinal followed by separate epidural (19%). The
most popular management options for failure to obtain CSF
when the spinal needle is inserted were to abandon the spinal
and site the epidural catheter only (31%), resite the Tuohy
needle and retry the NTN spinal (27%), site epidural catheter
and attempt single shot spinal at a caudad interspace (21%),
abandon NTN attempt and site single shot spinal followed by
epidural (8%). The majority (62%) of respondents indicated
they would never consider siting a separate spinal cephalad to
an in situ epidural catheter. Concern about damage to the
epidural catheter was the most popular reason for this view.
99% of respondents had never seen an epidural catheter
damaged by a spinal needle. Only 3.8% of respondents had a
local policy for the management of failed spinal component of
a CSE.  

Discussion:  The survey has highlighted that CSEs are widely
used for a diverse range of indications in obstetric anaesthesia
in the UK. The majority of respondents would not perform a
separate spinal at a more cephalad interspace to an in situ
epidural catheter due to the perceived risk of catheter damage.
A recent study demonstrated that damage to the catheter by a
spinal needle should not be possible.  We propose that a
cephalad separate spinal may be a valid management strategy
for failure to obtain CSF during the spinal component of CSE
and that local guidelines should exist to guide management of
this common occurrence. 
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