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O.1 Tremor, body temperature and temperature sensation
following epidural extension for emergency caesarean
section
C J MullingtonD A Low P H StruttonS Malhotra
MSk Lab, Imperial College, London, UK, *SES, Liverpool
-RKQ0RRUHV/LYHUSRRO8.$QDHVWKHWLFV5R\DO+RVSLWDO
for Women, Sydney, Australia
Introduction: It is not clear if the tremor associated with
epidural extension for emergency caesarean section (EmCS) is
either shivering or thermoregulatory. Tremor is only classified
as shivering when it has the same frequency profile as
hypothermia-i n d u c e d s h i v e r i n g a n d s h i v e r i n g i s o n l y
considered thermoregulatory when it is preceded by a
reduction in mean body temperature (T B). 1 Hypothermia induced shivering is a fast oscillation which slowly waxes and
wanes in amplitude. The frequencies of the fast oscillation
(tremor frequency) and the slow waxing and waning
component (burst frequency) are characteristic. 1 This study
compared: (1) the frequency profiles of epidural extension
tremor and hypothermia -induced shivering, and (2) body
temperatures (real and perceived) before epidural extension
and at the onset of tremor. It was hypothesised that the tremor
is non-thermoregulatory shivering.
Methods: Twenty patients received standardised epidural
extension for EmCS and 20 non-pregnant females underwent a
standardised cold stress. Tremor, T B and temperature
sensation votes (TSV) were recorded. T B was calculated from
the weighted average of 1 core (T C; aural) and 7 skin (T Sk)
temperatures. TSV is a bipolar visual analogue scale with 3
anchors: most cold imaginable (-50 mm), neutral (0 mm) and
most hot imaginable (+50 mm). Data are presented as mean
(SD). Tremor frequencies were compared (patients vs. non pregnant females) with unpaired t -tests. Body temperatures
and TSV were compared (before epidural extension vs. at the
onset of tremor) with paired t-tests.
Results: The tremor and the burst frequencies did not differ
between patients (tremor 9.9 (1.9) Hz, burst 6.1 (1.2) x10-2 Hz)
and non -pregnant females (tremor 9.0 (1.6) Hz, burst 6.5 (0.9)
x10-2 Hz; P > 0.05).
Table: A comparison of patients' body temperatures and TSV
before epidural extension and at the onset of tremor.
Parameter
T B &
T C &
T Sk &
TSV (mm)

Before
36.8 (0.5)
37.6 (0.6)
34.0 (0.8)
0 (11)

Onset
36.8 (0.6)
37.5 (0.7)
36.8 (0.6)
-12 (12)

P value
0.16
0.13
0.002
0.01

Discussion: The results indicate that tremor associated with
epidural extension is non -thermoregulatory shivering: the
tremor¶s frequency profile did not differ from that of
hypothermia-induced shivering and at the tremor's onset
patients¶ TB was not less than before epidural extension.
Epidural extension may have triggered shivering by blocking
warm thermoreceptors and creating the perception of a
reduction in body temperature (TSV decreased). Patients were
hyperthermic throughout and so active warming should not
routinely be used to prevent shivering during EmCS.
Reference
1. Hynson JM, Sessler DI, Glosten B, McGuire J. Thermal balance and
tremor patterns during epidural anesthesia. Anesthesiology. 1991;
74:680 -90.

O.2 OBS Cymru (Obstetric Bleeding Strategy for Wales):
early lessons and preliminary successes
KE JamesK KellyTL KitchenM JohnC BaileyT
EdeyE MacgillivrayJ TozerSF BellI VolikasRE Collis
OBS Cymru National Team, NHS Wales, UK
Introduction: Postpartum haemorrhage (PPH) incidence is
rising and contributes to 80% of maternal morbidity, with
variation between maternity units. 1 O B S C y m r u i s a
collaborative, multidisciplinary national quality improvement
programme, founded on research. 2 The project aims to reduce
variation in care and maternal morbidity associated with PPH
by four standardised pillars of management included in the 4
Stage Approach: risk assessment; pr ompt recognition by
measured blood loss (MBL); multidisciplinary team (MDT) at
the bedside at 1L PPH and blood product management using
ROTEM and blood gas analysis.
Methods: Following local and national project registration, the
OBS Cymru approach was rolled out to all 12 Consultant Led
Units (CLU) between February and April 2017 (500 -6000
deliveries/year). Local MDT champions in every CLU have led
change, supported by the multidisciplinary national committee
who have conducted standardised visits to each CLU to
support teams and understand local challenges. In addition,
national training packages and protocols have been developed
to reinforce the 4 Stage Approach. A data sharing agreement
facilitated development of a national database to record all
PPHs >1000 mL and capture outcome data, as well as regular
snap shot audits to assess process change and intervention
uptake.
Results: The OBS Cymru approach has been successfully
introduced to all CLUs across Wales with national and local
preliminary successes. Preliminary data show a 1L PPH rate of
8.9% with varying incidence of 2.5L PPH of 3.5 -12/1000
deliveries. 94% (255/272) of the Welsh Obstetric MDT are
aware of the principles of OBS Cymru and 87% (237/272)
believe it has improved local PPH management. The
development of an All Wales Guideline and adoption of the 4
Stage Approach has standardised care in all CLUs. 66% of all
women now have a formal PPH risk assessment performed
during labour and MBL in all CLU deliveries has increased
from 50.8% to 88.5%. 95% of PPHs >1000 mL now have MBL.
The national database has captured 2594 PPH episodes since
January 2017 and approximately 1500 ROTEM tests have been
performed to facilitate blood product management, supported
by local Welsh Haematology services.
Discussion: There has been enthusiasm for OBS Cymru from
the Obstetric MDT in individual CLUs and nationally. MBL for
all deliveries is the cornerstone of the project and OBS Cymru
has empowered midwives to perform this vital task. ROTEM is
being used to guide blood product management in all CLUs,
irrespective of size or staffing levels. First-year outcome data
are currently being evaluated and will be published.
Disclosure: Funding received from Welsh Government,
Werfen, 1000 Lives, Wales Deanery.
References
1. Lennox C, Marr L; Healthcare Improvement Scotland. Scottish
Confidential Audit of Severe Maternal Morbidity. 10th Annual
Report. [Edinburgh]: Healthcare Improvement Scotland; 2014.
2. Collins PW, Cannings-John RL, Bruynseels D, et al.
Viscoelastometric-guided early fibrinogen concentrate replacement
during postpartum haemorrhage: a double blind randomised
controlled trial: OBS2. Br J Anaesth 2017,119:411 -21
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high dependency unit
J GardnerJ JawaheerK LakeK Litchfield
Anaesthesia, Princess Royal Maternity, Glasgow, UK
Introduction: Our obstetric unit joined the Scottish Intensive
Care Society Audit Group Wardwatcher in July 2015. We
present two year data comparing the obstetric HDU ( oHDU)
with the other critical care units in the hospital: the mixed
intensive care units (ICU all), the ICU units with the level three
patients removed (ICU012), surgical HDU (sHDU) and medical
HDU (mHDU). As the majority of the patients admitted to
oHDU are young, previously well and 40% needed level 1 at
most; we hypothesised the complexity of care would be less
than in the other units.
Methods: The audit was approved by the local audit committee
and permission given by the wardwatcher leads in each unit.
The data analysed contain admissions from 5th July 2015 to
4th July 2017. We reviewed data on the type of care that would
not be provided at ward level by midwives. R was used for the
analysis.
Results: Absolute number of admissions and percentage for
each intervention or recorded condition.
oHDU
n=470
149
arterial line
(32%)
cardiovascular
91
instability
(19%)
74
single vasoactive
(16%)
multiple
38 (8%)
vasoactive


central line
intubation
considered
50+% oxygen
given

30 (6%)

ICU all
(n=2324)
2007
(86%)

ICU012
n=1166
880
(75%)

483 (21%) 99 (8%)
914 (39%)

234
(20%)

sHDU
n=1278
890
(70%)

mHDU
n=1449
511
(35%)
300
115 (9%)
(21%)
176
196
(14%)
(14%)

271 (12%) 15 (1%)

21 (2%)

7 (0%)

1289
(55%)

565
(44%)

450
(31%)
180
(12%)
356
(25%)

390
(33%)

17 (4%) 590 (25%) 79 (7%)
12 (3%) 345 (15%)

131
(11%)

91 (7%)
188
(15%)

Discussion: Although, there were fewer admissions to oHDU
there were similarities in the care provided. Invasive
monitoring, (arterila lines) were comparable with mHDU
(P=0.15). Cardiovascular instability was similar to ICU_all
(P=0.48) and mHDU (P=0.53), double that in sHDU. Vasoactive
infusions were similar to units not receiving level 3 patients,
use of multiple vasoactive substances were greater than other
HDUs. Central lines, consideration of intubation and FiO2
50+% were less common in oHDU. These data support the
nationally recognised 1 requirement to provide appropriately
trained midwives in oHDU.
Reference
1. The Best Start: A Five -Year Forward Plan for Maternity and
Neonatal Care in Scotland. 2017.
www.gov.scot/Publications/2017/01/7728

O.4 Comparing TAP block and wound infiltration for
SRVWRSHUDWLYHDQDOJHVLDIROORZLQJFHVDUHDQGHOLYHU\D
meta- analysis
SD PatelS Halpern S Jadin R HowleB CarvalhoP
Sultan
Anesthesiology, University of Miami, Miami, USA,
*Anesthesia, Sunnybrook Hospital, Toronto, Canada,
$QDHVWKHVLD8QLYHUVLW\&ROOHJH/RQGRQ+RVSLWDO/RQGRQ
8.$QHVWKHVLRORJ\6WDQIRUG8QLYHUVLW\6FKRRORI
Medicine, Stanford, USA
Introduction: Transversus abdominis plane (TAP) block local
anesthesia and wound infiltration (WI) both provide analgesic
benefits following cesarean delivery.1,2 Although few studies
directly compare the analgesic efficacy of these two
techniques, several studies have compared either TAP or WI
to placebo making indirect comparison feasible. The aim of this
meta-analysis was to compare the analgesic efficacy of TAP
block with WI when used in the absence of intrathecal
morphine for caesarean delivery.
Methods: Literature searches were performed to identify
randomized controlled trials comparing the analgesic effects of
(1) TAP block with WI (2) TAP block with placebo (3) WI with
placebo, for cesarean delivery without intrathecal morphine.
The primary outcome was standardized mean difference (SMD)
in pain visual analogue score (VAS) at 12 h. Direct
comparisons of TAP vs. WI were computed. The same
outcomes for TAP vs. placebo and WI vs. placebo were then
calculated. Secondary outcomes included: incidence of nausea
and vomiting, 24-h opioid consumption and maternal sedation.
Point estimates and 95% confidence intervals were derived
using random effects modeling. A P value of <0.05 was
considered statistically significant.
Results: Seventeen studies met our inclusion criteria
comprised of 1117 patients. Direct comparison of pain scores
at 12 h included 205 patients in the TAP group and 207
patients in the WI group, and showed no statistical
significance between the two techniques ( -0.069 [-0.128, 0.266]; P=0.495). Indirect comparison of pain scores at 12 h
included 578 patients in the TAP group and 539 patients in the
WI group, and also showed no statistical difference between
the two techniques ( -0.43 [-0.89, -0.89]; P=0.07). Subgroup
analysis showed that TAP block significantly reduced pain
scores at 12 h compared to placebo ( -0.99 [-1.75, -0.11];
P=0.03), but pain scores at 12 h were not reduced with WI
compared to placebo ( -0.19 [ -0.75, 0.38]; P=0.52). Direct
comparison of TAP block and WI demonstrated no differences
in the incidence of nausea and vomiting (1.123 [0.509, 2.478];
P=0.7), 24-h opioid consumption ( -0.07 [-0.365, 0.212]; P=0.6)
or maternal sedation (0.734 [0.345, 1.587]; P=0.432).
Discussion: We could not demonstrate a statistically
significant difference in analgesia or side effects between the
TAP block and WI for cesarean delivery. Both TAP block and
WI could be considered as part of multimodal analgesia for
parturients who have not received intrathecal morphine.
References
1. Champaneria R, Shah L, Wilson MJ, et al. Clinical effectiveness of
transversus abdominis plane (TAP) blocks for pain relief after
caesarean section: a meta -analysis. Int J Obstet Anesth. 2016;28:45 60
2. Bamigboye AA, Hofmeyr GJ. Local anaesthetic wound infiltration
and abdominal nerves block during caesarean section for
postoperative pain relief. Cochrane Database Syst Rev. 2009 Jul 8;
(3):CD006954.
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O.5 High flow humidified nasal pre-oxygenation in pregnant
women: the HINOP1 Study
PC TanOJ MillayAT Dennis
Department of Anaesthesia, The Royal Women's Hospital,
Parkville, Australia
Introduction: Current guidelines recommend pre-oxygenation
in pregnant women to achieve an end -tidal oxygen (etO 2)
FRQFHQWUDWLRQRIZLWKLQ -minutes. 1 Data suggest that
95% of pregnant women achieve this optimal pre-oxygenation
within 2-minutes of normal tidal breathing from a standard
circuit and correctly fitting face mask. We conducted a
prospective study to determine the proportion of women who
achieve optimal pre -oxygenation using the new high flow
nasal pre -R[\JHQDWLRQWHFKQLTXH 2SWLIORZ DQGWR
determine acceptability and comfort levels of nasal and
facemask pre-oxygenation.
Methods: After ethics approval, trial registration (ACTRN
12616000531415p), recruitment and consent, 73 term pregnant
women (age 18 -\HDUVJHVWDWLRQDODJHZHHNV KDG
baseline physiological variables measured and correct face
m a s k s i z e d e t e r m i n e d . A 3 -minute standardised pre oxygenation protocol (30 seconds at 30 L/min, 150 seconds at
50 L/min) using high flow humidified nasal oxygen in the
ramped position with left lateral tilt was undertaken. At the end
of 3-minutes women held their breath, had the nasal prongs
removed and the face mask fitted. Exhaled etO 2 was measured
by a gas analyser. For the sample size calculation, we chose a
95% confidence interval that was within 10% of the point
estimate ( 5%). Therefore, in order to compare this new
WHFKQLTXH DELOLW\WRDFKLHYHHW2RILQRISUHJQDQW
women) to the standard technique we required 73 participants.
Results: Seventy -four women were recruited. Seventy three
completed the study with no complications. One woman did
not complete the protocol due to discomfort with high flow
nasal oxygen. Participant characteristics were age 34  3.5
years, body mass index (BMI) 30  6.5 kg/m 2, and gestation 39
 1.2 weeks. The table shows haemodynamic and respiratory
data. Only 60% of women achieved first etO 2 90%. There was
poor correlation between BMI and first etO 2 (r=-0.13, P=0.285).
Nasal prongs and face mask comfort scores were median [IQR]
6 [5,8] vs 6 [5,8] (P=0.333).
Baseline systolic blood pressure (mmHg)
Baseline diastolic blood pressure (mmHg)
Baseline heart rate (beats/min)
Baseline oxygen saturation (SpO 2 ) (%)
Change in fetal heat rate pre - and post test (beats/min)
First etO 2 (%)
Number of women with first etO 2 

11 7  14.5
73  10.3
81  10.0
98  1.1
0  7.3
91 (10.5)
44 (60%)

Data are mean  SD, median (IQR), number (%).
Discussion: High flow humidified nasal pre -oxygenation is
acceptable to term pregnant women however our results
suggest that it does not achieve a clinically acceptable level of
pre-oxygenation, regardless of BMI, to justify its use as a preoxygenation technique. Further studies are required to
optimise the technique for term pregnant women.
Reference
1. Mushambi MC, Kinsella SM, Popat M, et al. Obstetric Anaesthetists'
Association and Difficult Airway Society guidelines for the
management of difficult and failed tracheal intubation in obstetrics.
Anaesthesia 2015;70:1286 -306.

O.6 TEG 6 viscoelastography: a normal range in nonpregnant and pregnant controls and early in postpartum
haemorhage
LRM FrenchSP MerrixZ AmirRE CollisD James PW
CollinsPV JenkinsL de Lloyd 
Dept of Anaesthesia, University Hospital of Wales, Cardiff,
8.'HSWRI+DHPDWRORJ\8QLYHUVLW\+RVSLWDORI:DOHV8.
*Midwife, University Hospital of Wales, UK
Introduction: Automated v iscoelastograph technology has
made these machines straightforward to use with basic
training. Haemonetics have brought to the market the TEG 6.
This is the first point of care viscoelastic device that uses
sound waves at a fixed vibration to measure the resonance of
the clot as it develops. This study has assessed the new
device in non-pregnant and pregnant control groups and early
during postpartum haemorrhage (PPH).
Methods: After ethical approval REC16/WA/0282, samples
were taken from 10 healthy volunteers and 22 healthy pregnant
women before elective caesarean delivery (>38 weeks) and 100
women experiencing PPH (200-2200 mL). A citrated sample was
taken for testing in the TEG 6 (Haemontetics corporation). In
the pregnant groups samples were sent for laboratory
coagulation testing and full blood count.
Results: All results are expressed as median (interquartile
range). Blood loss in pregnant controls at elective caesarean
section was 540 mL (50-1000 mL).
Table: Clauss Fibrinogen (CF) Functional Fibrinogen (FLEV)
Test
CF (mg/dL)
APTT (secs)
PT (secs)
FLEV (mg/dL)
Kaolin R (min)
Kaolin MA (mm)
Rapid R (min)
Lysis 30 (%)

Non-pregnant
controls


347 (317 -375)
6 (5 -7.3)
57 (56 -61)
0.6 (0.4 -0.7)
0.8 (0.1 -2)

Pregnant controls Early PPH
520 (440 -590)
26 (25 -26)
10.5 (9.9 -10.7)
546 (490 -629)
5.2 (4.5 -5.7)
68 (66 -69)
0.4 (0.3 -0.6)
0 (0 -0.2)

430 (360 -500)
24.5 (23 -26.4)
11 (10.5 -11.4)
496 (435 -583)
4.4 (3.7 -5)
67 (65.5 -68.5)
0.4 (0.3 -0.5)
0 (0 -0)

The correlation between CF and FLEV was r=0.51. The bias on
Bland Altman analysis was +68mg/dL 95% CI (-150 to +290).
Statistics were performed on Microsoft EXCEL 2010.
Discussion: The results reflect the expected hypercoagulable
state associated with pregnancy with a higher CF, FLEV and
shortened R times, compared to the non-pregnant controls. As
expected in the PPH group the CF and FLEV were lower than
the pregnant controls but remained higher than the non pregnant controls. Interestingly there was a shortened APTT
in the PPH group P=0.01, which has not previously been
described. This was reflected in a shortened Kaolin R time.
Clot lysis was minimal in all pregnant women. Overestimation
of Clauss fibrinogen by FLEV suggests that the TEG 6 may
miss borderline low fibrinogen that could require treatment. 1
Overall the machine performed well with similar correlations to
other viscoelastic machines. 2
References
1. Collins PW, Cannings-John R, Bruynseels D, el al.
Viscoelastometric-guided early fibrinogen concentrate replacement
during postpartum haemorrhage: OBS2, a double-blind randomized
controlled trial. Br J Anaesth. 2017; 19:411 -21
2. Huissoud C, Carrabin N, Audibert F, et al. Bedside assessment of
fibrinogen level in postpartum haemorrhage by thrombelastometry
BJOG. 2009;16:1097 -102.
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O.7 Programmed intermittent epidural boluses versus
patient controlled epidural analgesia without
EDFNJURXQGLQIXVLRQIRUODERXUDQDOJHVLDHIIHFWVRQ
local anaesthetic consumption and maternal motor
function: a randomised, double-blind study in
nulliparous women
J SchildermansE RoofthooftA Barbe N Van DamS
Devroe E Slock M Van de Velde 
Anesthesiology, ZNA Middelheim, Antwerp, Belgium,
*Anesthesiology, UZ Leuven, Belgium
Introduction: Compared to continuous epidural infusion (CEI)
with or without patient-controlled epidural analgesia (PCEA),
labour analgesia with programmed intermittent epidural
boluses ( PIEB) results i n l e s s l o c a l a n a e s t h e t i c ( L A )
consumption, less PCEA requests, less motor block, fewer
instrumental deliveries, higher maternal satisfaction and fewer
anaesthetic interventions. (1) However, a comparison between
PIEB and PCEA without CEI is not yet published . T his
prospective, randomized, double -blind, controlled study
compares pain scores and motor block in women who received
PIEB or PCEA for analgesia during labour.
Methods: Following ethical approval and written informed
consent, we performed a CSE in 130 term, nulliparous women.
For maintenance of analgesia we used URSLYDFDwQH 0.120% with
sufentanil 0.75 g/mL. Patients were randomized to recei ve
PIEB (10 mL/h, starting after 30 min with a PCEA bolus of 5
mL/20 min) or PCEA (5mL bolus/12 min). The degree of motor
block was assessed in both lower extremities using the
modified Bromage score at regular intervals throughout
labour; the end point was any motor block in either limb. We
also evaluated PCEA bolus doses and total local anaesthetic
consumption, as well as pain scores.
Results: We studied 130 women, 5 were excluded (PIEB n=64;
PCEA n=61). Motor block was reported in 1.6% in the PIEB
group and 13.1% in the PCEA group ( P=0.015). Total LA
consumption was higher in the PIEB group than in the PCEA
group ( mean 63.02  26.9 vs. 41 .6  24.5 mL respectively,
P<0.001). The number of patients requiring additional PCEA
boluses and breakthrough pain were significant lower in the
PIEB group (P<0.001).
Discussion: Although epidural analgesia with PIEB resulted
in a higher LA consumption, there was a lower incidence of
motor blockade in the PIEB group.
Reference
1. George RB, Allen TK, Habib AS. Intermittent epidural bolus
compared with continuous epidural infusions for labor analgesia: a
systematic review and meta -analysis. Anesth Analg. 2013; 116:133 44.
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O.8 A new checklist to improve safety for emergency
general anaesthesia in the obstetric population
LF SellarA SavvaT Cominos E GommE JoynesN
MuchatutaH MurdochR McKendryN Weale 
$QDHVWKHWLFV6HYHUQ'HDQHU\8.$QDHVWKHWLFV8+%ULVWRO
8.$QDHVWKHWLFV*ORXFHVWHU5R\DO+RVSLWDO8.
*Anaesthetics, North Bristol NHS Trust, UK
Introduction: Emergency g eneral anaesthesia (GA) in the
obstetric population is high risk; often performed out -ofhours, by junior staff and with a high incidence of
unanticipated difficult airway. 1 Intubation checklists are
established in non-theatre environments. Currently there is no
checklist for obstetric emergency GA in our region. We
hypothesised that the use of a checklist would improve
adherence to important safety measures, without taking
significantly longer.
Methods: A simulated scenario was performed individually by
60 anaesthetists of different grades; the intervention group
(n=30) used the new checklist. The control group (n=30) used
current best practice. Time to intubation was measured and
performance was assessed using a 16-point safety rating scale,
based onkey elements from the OAA-DAS guidelines. 2
Results:
Mean time (seconds)
Grade of
P value
No
anaesthetist
Checklist (unpaired
checklist
T)
Trainees
264
384
<0.0001
(ST2-7)
Staff
207
307
0.11
Specialist
Consultant
283
285
0.96
(non -obs)
Consultant
246
247
0.99
(obs)

Mean Safety Score (%)
P value
No
Checklist (Mann checklist
Whitney
55

94

<0.0001

38

63

0.016

53

77

0.060

56

47

0.095

Discussion: The results show a marked difference between
trainees and consultants. Trainees were very compliant with
the checklist, with 94.4% of steps achieved. Trainees' time to
successful intubation increased by 120 seconds, but they
carried out 39% more actions. In the non-obstetric consultant
group, checklist use increased the steps performed by 24%,
without an overall increase in time. Obstetric consultant
anaesthetists' scores and time to intubation were unaffected
by the use of the checklist. The simulated scenarios were the
first time any volunteer had been exposed to the checklist, and
the time taken to use the checklist is likely to reduce with
familiarity. The clinical significance of an average delay of 2
minutes for trainees needs to be considered in the context of
the safety benefits, and overall time to perform a category 1
caesarean section. Based on these data, the investigators feel
that an obstetric GA checklist may be of benefit to trainees
and non-obstetric consultant anaesthetists, and could improve
patient safety.
References
1. Quinn AC, Milne D, Columb M, et al. Failed tracheal intubation in
obstetric anaesthesia: 2 yr national case -control study in the UK. Br
J Anaesth 2012;110:74 ±80.
2. Mushambi MC, Kinsella SM, Popat M et al. Obstetric Anaesthetists'
Association and Difficult Airway Society guidelines for the
management of difficult and failed tracheal intubation in obstetrics.
Anaesthesia, 2015; 70: 1286 ±1306
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O.9 Audio recording of consent discussions: attitudes of
patients undergoing elective caesarean section
CL IvermeeSM Yentis
Anaesthesia, Chelsea and Westminster Hospital, London, UK
Introduction: Consent is required from patients with capacity
before treatment can be given. It is crucial that consent
discussions are documented accurately, especially in high-risk
areas for medicolegal claims e.g. obstetrics. Portable recording
devices are widely available and covert recording of
consultations by patients has been described. 1 Formal audio
recording of consent discussions could provide a reference for
patients and doctors, to assist recall and potentially reduce
dissatisfaction, complaints and claims. We investigated the
attitudes of postnatal patients on audio recording of consent.
Methods: After REC approval and written informed consent, 50
women completed a facilitated questionnaire 1 -2 days after
elective caesarean section, exploring their views on the
feasibility and acceptability of audio recording of consent
discussions. Participants scored their concern with various
aspects using a visual analogue scale of 1-10, with 1-3, 4-6 and
7-10 presented as µnot concerned¶, µconcerned¶and µextremely
concerned¶, respectively.
Results: Audio recording of consent discussions was
considered acceptable by 45 (90%) women, whilst 39 (78%) felt
it should be available if patients requested it. Most women had
few concerns (Fig.), though most (38; 76%) were ambivalent or
did not feel the recording would be useful to listen to again,
unless there was a problem with their treatment. 25 participants
(50%) felt it would help them to remember more of the consent
discussions, were they to listen to it.

S11
O.10 Assessment of exercise capacity and oxygen
XWLOLVDWLRQDQGSUHGLFWLRQRISUH-eclampsia in women
in early pregnancy using the Six Minute Walk Test
A FrancisL Leeton AT Dennis 
*Department of Anaesthesia, Royal Women's Hospital,
Parkville, Australia, Department of Anaesthesia, University
of Melbourne , Parkville, Australia
Introduction: Pre-eclampsia (PE) is a major cause of maternal
mortality and morbidity. Lack of cardiovascular (CVS) fitness
may play a role in its development. Women who develop PE
may have a lower maximal oxygen utilisation capacity
(VO2max) than women who do not. The Six Minute Walk Test
(6MWT) is a simple, validated test that assesses CVS fitness.
The Ross equation is used to calculate VO 2max from the
average 6MWT distance [Mean Peak VO 2 (mL/kg/min =
4.948+0.023*Mean 6MWT distance (metres)].1 We aimed to
measure the average distance walked and calculate the
VO2max using the 6MWT in early pregnancy and to determine
whether VO2max predicted PE development in later pregnancy.
Methods: After ethics approval, trial registration (ACTRN:
12615000964516), recruitment and consent, 100 healthy
pregnant women (age: 18-\HDUVERG\PDVVLQGH[ %0, 
35 kg/m 2, nulliparous, gestation: 14 +0-23+6 weeks, non-smoker,
n o p r e -existing CVS disease) performed two 6MWTs
(standardised protocol).
Results: 100 women completed the study. All women found
the study acceptable with no participant withdrawals.
Participant characteristics were; age 31  5.2 years, BMI 24 
3.0 kg/m 2, gestation 21  1.8 weeks. The table shows
haemodynamic and recovery data, and distance walked.
Baseline systolic blood pressure (mmHg)
Baseline diastolic blood pressure (mmHg)
Baseline heart rate (beats/min)
Baseline oxygen saturation (SpO 2 ) (%)
Baseline respiratory rate (breaths/min)
Average 6MWT distance (metres)
6MWT reference range (metres) (mean distance  2SD)
Average walking speed (km/h)
Estimated VO 2 max (mL/kg/min)

Figure: Attitudes to audio recording of consent. Grey, not
concerned; black, concerned; white, extremely concerned.
Discussion: Audio recording of consent discussions was
considered acceptable by most postnatal women questioned.
The participants were generally well informed and therefore
did not anticipate the benefits that might be expected in other
patient groups. In addition, we asked about general consent
(surgery and anaesthesia), and there may be differences
relating to the nature and complexity of the treatment being
offered. We are currently evaluating the views of maternity
staff on audio recording of consent, with a view to a feasibility
study of such recordings.
Reference
1. Elwyn G, Barr PJ, Grande SW. Patients recording clinical
encounters: a path to empowerment? Assessment by mixed
methods. BMJ Open 2015; 5: e008566.

114  10.1
71  8.8
81  11.1
98  0.8
16  2.1
548  80.9
386 - 709
5.5
17.5  1.83

Data are mean  SD. The mean  SD of VO 2max in women who
developed PE compared with women who did not was 16.0 
0.8 vs 17.6  1.9 mL/kg/min (P=0.092 95% CI -0.3 to 3.5
mL/kg/min).
Discussion: This is the first study to use the 6MWT in early
pregnancy, and the first to create a reference range. There was
no evidence of a change in VO 2max in women who developed
PE versus those who did not; however, the CI were wide and
included values of clinical significance. Determination of
VO2max from the 6MWT in pregnant women cannot use a preexisting correlation equation as VO2max does not change with
pregnancy (reference value 29.8  4.17 mL/kg/min) and our
values obtained are inconsistent with this. Further studies
directly measuring VO 2max in pregnant women are needed to
correlate these with submaximal exercise testing and the
development of PE.
Reference
1. Ross RM, Murthy JN, Wollak ID, Jackson AS. The six minute walk
test accurately estimates mean peak oxygen uptake. BMC
Pulmonary Medicine 2010,10:31
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P.1 Introduction of Ferinject for use in anaemia
management in a district general hospital maternity
unit
S Brayshaw
Anaesthetic, Mid Essex NHS Trust, Chelmsford , UK
Introduction : We introduced Ferinject to form part of the
management of peripartum anaemia. This was to replace a
previously used antenatal intravenous iron preparation which
had to be administered multiple times in smaller doses. We
also wanted to introduce the concept of using intravenous
iron in postnatal women to reduce our incidence of blood
transfusion.
Methods: Antenatal anaemia was treated with Ferinject after
the first trimester if: the haemoglobin was less than 100 g/L
after four weeks of oral iron treatment, if the haemoglobin was
less that 80 g/L, if the patient could not tolerate oral iron and if
the haemoglobin was less than 105 g/L at 35 weeks of
gestation. Postnatal anaemia was treated with Ferinject if the
haemoglobin was between 70 and 90 g/L and the patient was
cardiovascularly stable. Pre and post Ferinject haemoglobin
levels were recorded, as were the dose of Ferinject given and
the ferritin level pre iron transfusion, also any side effects were
noted.
Results: Eighty-five women were included in the audit: 64
antenatal and 21 postnatal. The average haemoglobin before
intravenous iron was 88 g/L and the average haemoglobin
after was 104 g/L. Only two women experienced side effects,
both had a metallic taste in their mouths and one woman also
had nausea and headache. There were no serious adverse
effects. The mean dose of Ferinject administered was 891 g
with a mode of 1000 g.
Discussion: The introduction of a new form of intravenous
iron has resulted in successful treatment of iron deficiency
anaemia in the antenatal period and a culture change to
consider intravenous iron for postnatal anaemia, sometimes
instead of a blood transfusion. Along with this has come
education on the indications for iron transfusion and
education about the single unit blood transfusion policy. This
has been delivered to midwives and junior doctors in the
monthly mandatory training in our maternity department. Since
the introduction of Ferinject into guidelines for peripartum
anaemia we have seen a decrease in the number of red cells
transfused (2015- 207 units, 2016- 186 units, 2017 to date 124
units) . This is despite a rising incidence of massive obstetric
haemorrhage, that is greater than 2 litres ( 2015-38, 2016-47,
2017- ). Intravenous iron in this form is an important part of
anaemia management in our maternity department. I believe it
has contributed to our falling rate of red blood cell transfusion
despite a rising incidence of massive obstetric haemorrhage.
Reference
1. Pavord S, Myers B, Robinson S, et al. UK guidelines on the
management of iron deficiency in pregnancy. Br J Haem 2012; 5:
588 -600.
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P.2 Body temperature, heat balance and skin blood flow
before and after epidural extension for emergency
caesarean section: an investigation of the mechanism
underlying epidural hyperthermia
C J MullingtonD A Low P H StruttonS Malhotra
MSk Lab, Imperial College, London, UK, *SES, Liverpool
-RKQ0RRUHV/LYHUSRRO8.$QDHVWKHWLFV5R\DO+RVSLWDO
for Women, Sydney, Australia
Introduction: T h e m e c h a n i s m u n d e r l y i n g e p i d u r a l
hyperthermia is unclear. Labour is a heat stress and so a
potential explanation is that blockade of active cutaneous
vasodilation limits heat loss. 1 It is difficult, however, to test
this hypothesis as the pain of labour impedes data collection
before epidural insertion. A novel solution is to test the
hypothesis during emergency caesarean section (EmCS), as
data can be collected before and after epidural extension. This
study hypothesised that following epidural extension (1) mean
body temperature (T B) would increase, and (2) cutaneous heat
loss (Q Sk) and skin blood flow (SkBF) would decrease.
Methods: Twenty patients in established labour received
standardised epidural extension for EmCS. Core temperature
(TC; aural), skin temperature (T Sk ; 7 sites), Q Sk (5 sites) and
SkBF (laser Doppler flowmetry, 2 probes) were recorded. T B
and heat production (Q P) were calculated. Data are mean (SD).
Temperatures at 3 time points (T -block: when sensory
blockade was adequate for surgery; TOB: time of birth; End:
end of EmCS) and the average values of Q Sk , Q P and SkBF
over 2 intervals (T-block±TOB and TOB±End) were compared
to their values before epidural extension (Before) with RM
ANOVA (Holm-Sidak post hoc analysis).
Results: T B was greater at TOB than before epidural extension
%HIRUH  &7-EORFN  &72%  &(QG
  &P= 0.02). T C decreased at the end of EmCS (Before
  &7-EORFN  &72%  &(QG  
C; P<0.01). T Sk LQFUHDVHGIURP72%RQZDUG %HIRUH  
C, T -EORFN  &72%  &(QG  &
P<0.001). Q Sk decreased following T-block (Before 95(24)W, Tblock ± TOB 78(15)W, TOB ± End 73(19)W; P<0.001). Q P
decreased following TOB (Before 141(51)W, T-block ± TOB
142(57)W, TOB ± End 66(34)W; P<0.001). Q P was greater than
QSk until TOB (P<0.001), but following TOB Q P and Q Sk did
not differ ( P=0.57). Both arm and thigh SkBF increased
following TOB (arm: Before 31(19)PU, T-block ± TOB 36(18)
PU, TOB ± End 39(19)PU; thigh: Before 21(14)PU, T-block ±
TOB 26(12)PU, TOB ± End 35(18)PU; P<0.01).
Discussion: T B increased until delivery and so epidural
extension is a valid model of epidural hyperthermia. The rise in
TB was a result of the reduction in Q Sk . The most likely
explanation for the concurrent reduction in Q Sk and rise in T Sk
is blockade of active cutaneous vasodilation. SkBF did not
decrease following epidural extension, but this does not refute
the hypothesis. During active heat stress the effect of neural
blockade upon SkBF is unpredictable, as both the cholinergic
and noradrenergic sympathetic pathways are active. 1
Following delivery the fall in T B was the result of a reduction
in Q P (the metabolic demands of the fetus were removed). This
study suggests that the mechanism underlying epidural
hyperthermia is blockade of active cutaneous vasodilation.
Reference
1. Kellogg DL. In vivo mechanisms of cutaneous vasodilation and
vasoconstriction in humans. J Appl Physiol 2006; 100:1709 -18.
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P.3 Round and round and back to diclofenac: an evaluation of
non-steroidal anti-inflammatory drugs for analgesia
following elective caesarean section
L FrenchR ScaleJ QuintonS ChurchillB ThomasS Bell
Anaesthesia, University Hospital of Wales, Cardiff, UK
Introduction: T h e c h o i c e o f o r a l n o n -steroidal anti inflammatory drug (NSAID) for analgesia following elective
caesarean section (ELCS) is variable across the UK.1Choosing
the most effective short-term NSAID following ELCS remains a
dilemma because of evidence of cardiovascular risk associated
with NSAID use. 2 This led to temporary withdrawal of
diclofenac by our pharmacy as a take home medication. As
part of a locally registered quality improvement project
introducing enhanced recovery for ELCS, we therefore
sequentially trialled three NSAIDs (ibuprofen, naproxen,
diclofenac) to optimise postoperative analgesia.
Methods: All patients received intrathecal morphine 100 g,
diclofenac 100 mg BD for two doses, Paracetamol 1 g QDS and
tramadol 50-100 mg QDS, if required. The variable NSAID
regimen consisted of either ibuprofen (400 mg TDS), naproxen
(500 mg BD) or diclofenac (100 mg BD for an additional day,
then 50 mg TDS). On discharge, patients received paracetamol
and the NSAID regimen, with eight 50 mg tablets of tramadol,
if required. Patients were not prescribed NSAIDs if they had
cardiovascular risk factors or contraindications. Patients were
contacted five days following delivery to assess length of
stay, pain scores, analgesia usage and satisfaction.
Results: In the Diclofenac group 14% were discharged with
rescue Tramadol, compared with 80% in the Naproxen group.
Pain scores did not correlate with satisfaction or parity.
Table: NSAID comparison.




Ibuprofen
Apr-May 2015
(n=41)

Naproxen
Jun-Jul 2016
(n=30)

Diclofenac
Oct-Nov 2017
(n=37)

% Day 1
Discharge
Pain Score
Day 1
Pain Score
Day 2
Pain Score
Day 3



26%

43%

51%

5 [3 -7]
8 [7 -8]
5 [5 -7]
7 [6 -8]
4 [3 -6]
6 [5 -7]

5 [4 -5]
7 [6 -8]
4 [3 -5]
7 [6 -7]
3 [2 -4]
6 [4 -6]

4 [0 -6]
6 [4 -8]
3 [0 -4]
5 [2 -6]
2 [0 -3]
3 [2 -4]

R
M
R
M
R
M

Data are median [IQR]. R=rest, M=movement; pain scores (010).
Discussion: The percentage of patients discharged the day
after their ELCS has increased substantially. The diclofenac
regimen is associated with lower median pain scores and fewer
women requiring tramadol for discharge and so we will
continue to utilise this regimen. We did not identify any
postoperative cardiovascular complications in the patients
surveyed. Further studies to evaluate the long -term effects of
a short course of NSAID for acute post -operative pain are
indicated.
References
1. Ferns JM, Lambert J, Radhakrishnan D. Current prescribing
practices for post -operative analgesia following emergency and
elective LSCS. www.oaaanaes.ac.uk/assets/_managed/cms/files/Surveys/S.156%20report.pdf
2. Coxib and Traditional NSAID Trialists' Collaboration. Vascular and
upper gastrointestinal effects of non -steroidal anti -inflammatory
drugs: meta-analyses of individual participant data from randomised
trials. Lancet. 2013;382(9894):79 -79.

P.4 Assessing analgesic efficacy after operative delivery: is
it how you ask the question?
M DavidsonKN LitchfieldM Broom
Princess Royal Maternity, Glasgow Royal Infirmary,
Glasgow, UK
Introduction: Postoperative review of women after operative
delivery is a routine part of the obstetric anaesthetist¶s role. It
allows assessment of adequacy of analgesia and should be
structured around departmental guidelines ensuring local
standards of care. 1 Numerical rating scores (NRS) are one form
of assessment. However, what one woman considers the
³worst pain you can imagine´ may be vastly different to that
of another woman, limiting its use. Additionally, asking about
pain and pain scores after operative delivery may adversely
affect patient reports of their postoperative experiences when
compared to other assessment modalities such as comfort
scores. 2 In our institution, we previously used an NRS for
comfort (NRS-C). We then moved to an NRS for pain (NRS-P)
but now use a functional score (FS). Our aim was to assess if
using an FS allowed a better evaluation of analgesic efficacy.
Methods: A retrospective review of data from routinely
collected postoperative assessments was performed. All
operative deliveries performed under regional anaesthesia
where a postoperative pain assessment had been performed
were included from Sept 2015 to Sept 2017 (3848 mothers). Zscore with 2 -tailed P value was used to test statistical
significance. An NRS-C was used where comfort score of 0
equated to no comfort and 10 totally comfortable. A
conventional NRS-P used pain score of 0 as no pain and 10 as
worst pain imaginable. The functional score assessed a
woman¶s ability to ³do what you wanted to for yourself and
your baby´.
Results: Using an NRS-C, 48% of women reported a score of
DQGUHSRUWHGDVFRUHRI7KLVFRUUHODWHGZLWK156-P
ZKLFKVKRZHGRIZRPHQUHSRUWHGVFRUHVDQG
UHSRUWHGVFRUHVRI)RUSRRUDQDOJHVLDRXWFRPHVUHSRUWHG
by women (NRS-3DQG156-C  there was no statistically
significant difference between groups ( P=0.26). When
assessing functional score, 73% and 25% of women reported
"completely" and "mostly", respectively. Only 2% of women
reported "very little" or "not at all". Significantly fewer women
reported poor analgesia outcome using FS when compared to
NRS-C and NRS-P (P=0.002).
Discussion: If considering an NRS-3RIRU156-&RIDV
a poor analgesic outcome, this was reported by 14% of women
in these groups overall. However, without altering analgesic
regimen and moving to functional score, only 2% reported a
poor score. Though not a validated score, we believe that
assessing functional scores allows us to evaluate important
and more relevant end -points for postoperative analgesia
outcomes.
References
1. OAA/AAGBI Guidelines for Obstetric Services 2013,
https://www.aagbi.org/sites/default/files/obstetric_anaesthetic_service
s_2013.pdf
2. Chooi CS, White AM, Tan SG, et al. Pain vs comfort scores after
Caesarean section: a randomized trial. Br J Anaesth. 2013; 110: 780 7.
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P.5 Gravimetric blood loss measurement after delivery and
during postpartum haemorrhage
M JohnJ StevensK JamesP CollinsS BellR CollisC
BaileyK KellyT KitchenT EdeyE Macgillivray
National Project Management Team, OBS Cymru, Wales, UK
Introduction:The Obstetric Bleeding Strategy for Wales (OBS
Cymru) is a national improvement program aiming to reduce
morbidity from postpartum haemorrhage PPH. Measuring
blood loss (MBL) after all deliveries is key to early escalation
of treatment. As a single intervention MBL is ineffective in
reducing PPH, 1 so the OBS Cymru approach includes 4 pillars:
risk assessment; early recognition of PPH (using gravimetric
blood loss measurement); multidisciplinary involvement at the
bedside at 1L PPH and protacalized care (including point of
care testing).
Methods: All 12 consultant led units (CLUs) in Wales agreed
to collaborate. An initial audit of MBL was coordinated by
local champion midwives. In at least 30 deliveries or all
deliveries in one week on the CLU, mode and place of delivery,
blood loss and mode of measurement was recorded. A national
MBL training program started in January 2017 and the audit
repeated 5 and 11 months. A central database collected
outcome data on all deliveries with a blood loss of >1L
including blood loss, haemoglobin (Hb) and blood product
transfusion. The database was interrogated from one CLU for
Hb fall where MBL >1.5L (adjusted for blood transfusion Hb10g/L per unit packed red cells).
Results: Audit data were obtained from 12/12 consultant-led
units in October 2016 and June 2017, and 11/12 in December
2017. In October 2016, MBL occurred in 72% of elective
caesarean sections (CS), 87% emergency CS, 53% instrumental
and 37% of spontaneous vaginal births. In June 2017 MBL
was performed in 93% elective CS, 99% emergency CS, 90%
after instrumental and 76% after spontaneous vaginal birth.
This change was maintained in December 2017.
Type of
October 2016
measurement
(n=511)
Swabs/pads (all
50.9%
deliveries)
Suction devices (CS)
67.6%
Conical under buttock
38.0%
SVD/ID

June 2017
(n=455)

December 2017
(n=384)

84.6%

88.5%

92.0%

97.1%

90.6%

85.4%

Discussion: The measurement of blood loss after all deliveries
has increased and this change maintained. Gravimetric blood
loss measurement has been taught to midwives, healthcare
assistants and theatre staff via a standardised video and
practical workshop. Training has been integrated into
mandatory training days and taught on an ad-hoc basis. Blood
loss measurement is also integrated into the Welsh
undergraduate midwifery curriculum. Staff have
enthusiastically embraced this pillar of OBS Cymru. In one
CLU, MBL accounted for 60% of the fall in Hb, which is similar
to a previous study. 2 This shows that even with the limitations
of the current data there is value in MBL.
References
1. Hancock A, Wees AD, Lavender DT. Is accurate and reliable blood
loss estimation the µcrucial step¶in early detection of postpartum
haemorrhage: an integrative review of the literature: BMC
Pregnancy and Childbirth. 2015; 15: 230 -238.
2. Lilley G, Burkett-St-Laurent D, Precious E, Bruynseels D et al.
Measurement of blood loss during postpartum haemorrhage. Int J
Obstet Anesth. 2015;24:8 -14

P.6 An evaluation of the use of rocuronium and sugammedex
for general anaesthesia for caesarean section
LAM StaceyM Turner
Anaesthetics, Royal Gwent Hospital, Newport, UK
Introduction: The ongoing use of succinylcholine for RSI in
obstetrics has come under scrutiny. Rocuronium has gained
popularity due to its speed of onset and the availability of
sugammedex for reversal. 1 Our local guidelines permit the use
of sugammadex in cases where residual blockade could have
grave consequences, so its use in obstetrics is justified.
Methods: One consultant anaesthetised 18 consecutive cases
of GA for caesarian delivery (CD) between 2013 and 2017. All
patients received propofol and rocuronium on induction.
Patients received an approximated dose of 0.6 -1 mg/kg
rocuronium. Maintenance was with sevoflourane in O 2 and
N2O. Sugammedex was administered after the end of surgery.
TOF was assessed pre and post reversal. Time from induction
to reversal and to extubation was recorded. Adverse incidents
were noted.
Results: A total of 18 cases were examined. Patient weight and
duration of procedure varied greatly. All patients had four full
twitches post reversal, pre-extubation. The range of reversal to
extubation was 30 s - 5min. Sugammadex 200 mg was a
sufficient dose to eliminate neuromuscular blockade in all but
two patients, irrespective of weight. One patient required
additional reversal, and the other 300 mg sugammadex. Both
patients were receiving MgSO 4 infusions. This case series
reported no cases of difficult intubation. Airway complications
were minimal; one case of laryngospasm and three patients
that coughed.
Table: Rocuronium with sugammadex for obstetric GA
Maternal age
Maternal weight (kg)
Rocuronium dose (mg/kg)
Sugammadex dose (mg/kg)
Paralysis to reversal (min)
TOF pre reversal
Reversal to extubation (min)

30.7 [21 -42]
80.9 [60 -120]
0.94 [0.65 -1.167]
2.58 [1.17 -5]
65.22 [29 -120]
2.1 [0 -4]
9 [1 -20]

Data are mean [range]
Discussion: Current local sugammedex guidelines preclude
use of sugammadex as routine reversal from NMB. GA for CD
is not routine practice and rapid return of muscle power and
airway reflexes is essential. The small case series appears to
support the use of this combination to enhance to the
outcome of women undergoing obstetric GA and may be
preferable to current practice. A dose of 200 mg sugammadex
appears suitable for most women, but extra care should be
afforded to those on MgSO 4 infusions.
Reference
1. Chaggar RS, Campbell JP. The future of general anaesthesia in
obstetrics. BJA Education. 2016; Vol 17, Issue 3, 79 -83.
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P.7 Pre-operative anaemia in women undergoing caesarean
section
M FergusonS Jackson AT Dennis
Department of Anaesthesia, Royal Women's Hospital,
Parkville, Australia, *Faculty of Medicine, University of
Melbourne, Parkville, Australia
Introduction: Caesarean section (CS) is a common global
surgical procedure with nearly 23 million procedures occurring
each year. Perioperative mortality in high income countries
(HIC) is low from CS, but bleeding >1500 mL occurs in
approximately 2.6% of operations. CS could therefore be
considered a moderate risk significant surgical procedure.
Undergoing significant surgery whilst anaemic is associated
w i t h a d v e r s e o u t c o m e s i n n o n -pregnant females with
haemoglobin (Hb) levels <120 g/L. Recent recommendations
advise that all preoperative patients, regardless of sex, with
anaemia (Hb <130 g/L) should be assessed, diagnosed and
treated to normalise Hb levels. 1I t i s u n c l e a r h o w t h i s
recommendation translates to pregnant women where anaemia
is defined at a much lower Hb level (<110 g/L) likely the result
of flawed sampling of an anaemic so called 'normal' female
population. There is no published information regarding
perioperative risk in pregnant women with Hb levels <130 g/L.
The aim of this study was to determine the prevalence of Hb
levels <130 g/L in women before CS, and to determine lowest
postoperative, and discharge, Hb levels.
Methods: After institutional ethics approval we conducted a
12-week study of all women undergoing CS in a tertiary referral
HIC hospital. Serial antenatal (10 weeks), preoperative (38
weeks), lowest postoperative (Day 1) and discharge (Day 2)
Hb levels were recorded.
Results: 470 women underwent CS. Mean  SD age and body
mass index were 335.2 years and 26 5.9 kg/m 2respectively.
Preoperative anaemia prevalence (Hb <130 g/L) was 57%.

Figure: Haemoglobin levels in women undergoing CS. Box
plots (median, IQR, range)
Discussion: Most women undergoing CS, postoperatively and
on hospital discharge were anaemic. Non -pregnant non anaemic females need to be followed throughout pregnancy to
determine healthy pregnancy Hb reference ranges. Large
prospective studies, including low middle income countries,
are needed to determine outcomes after CS in women stratified
by preoperative Hb levels.
Reference
1. Butcher A, Richards T, Stanworth SJ, Klein AA. Diagnostic criteria
for pre -operative anaemia ± time to end sex discrimination.
Anaesthesia 2017;72:811 -25.

S15
P.8 Haemorrhage risk score for patients having caesarean
section
P KajekarS Das E SamuelN BargajeR Salma 
Anaesthetics, Luton and Dunstable Hospital, Luton, UK,
*Obstetrics, Luton and Dunstable Hospital, Luton, UK
Introduction: Maternal haemorrhage remains one of the
leading causes of maternal mortality and morbidity. 1 Several
risk factors are known to increase maternal haemorrhage after
caesarean section. We decided to develop a scoring system
based on their risk factors which could help predict high -risk
patients more precisely. Risk reduction strategies can then be
used to decrease transfusion and the morbidity related to
haemorrhage.
Methods: Retrospective analysis was done on 100 patients
who had caesarean sections in October 2016 after approval
from local audit committee. Patient data collected included age,
body mass index (BMI), ethnicity and parity. Other risk factors
like previous haemorrhage, previous caesarean, multiple
pregnancy, placental abnormalities, presence of sepsis and
macrosomia were considered. A score was then assigned to
each patient. This score was correlated to the actual amount of
blood loss during the procedure. Pearson's corelation
coefficient was calculated using SPSS software.
Results: 100 patients were analysed. Blood loss ranged from
250-5000 mL with a mean of 824 mL (SD 699). High BMI was
found to significantly increase the risk of bleeding. The
relationship between haemorrhage risk score and blood loss
was investigated using Pearson product -moment correlation
coefficient. There was strong, positive correlation between the
two variables, r=.654, P<0.001, indicating that a high score was
associated with a higher bloods loss.

Discussion: T h i s s c o r i n g s y s t e m o f f e r s a d e g r e e o f
predictability for blood loss at caesarean section. Based on the
VFRUHVSDWLHQWVFDQEHFODVVLILHGLQWRORZ  PHGLXP -15)
or high risk (>15). These patients can then be offered various
treatment packages during their antenatal care and caesarean
sections consisting of optimisation of haemoglobin (oral or iv
iron thearapy), oxytocin infusion, experienced obstetrician and
anaesthetist, cell salvage and tranexamic acid. Haemorrhage
risk score could be a useful tool to risk stratify patients having
a caesarean section. Accordingly attention can be given to
various aspects of patient care to improve the quality and
safety of care.
Reference
1.. MBRRACE-UK-Saving Lives, Improving Mothers Care. Page 6 -10,
75. www.npeu.ox.ac.uk/downloads/files/mbrraceuk/reports/MBRRACE-UK%20Maternal%20Report%202017%20 -%
20Web.pdf.
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P.9 Baseline blood pressure at elective caesarean section:
which reading?
DGP LutherN WhartonSM Kinsella
Department of Anaesthesia, St. Michael's Hospital, Bristol,
UK
Introduction: Recent recommendations on vasopressor
management during caesarean section under spinal
anaesthesia suggest maintaining systolic arterial pressure
6$3 RIEDVHOLQH 1 In clinical practice, the baseline is
often taken as a single reading after the woman positions
herself on the operating table. We wished to compare SAP
readings taken at the last antenatal clinic visit (ANC),
preoperatively on the morning of surgery (AM), and the first
recorded value in the operating room (OR).
Methods: We performed a retrospective case note review of
100 non -hypertensive women having elective caesarean
section. This study did not require ethics committee approval
according to the HRA decision tool. Statistical analysis was
performed using Excel.
Results: Systolic arterial pressure in mmHg at the three time
periods are presented in the Table. Significance of difference
between values was confirmed with paired t -tests (ANC vs.
AM P=0.0005; AM vs. OR P=0.0001).
Table: Systolic arterial blood pressure

Mean (SD)
95% CI

ANC
109.9 (12.0)
107.5 - 112.3

AM
115.0 (13.0)
112.5 - 117.6

OR
130.6 (13.4)
127.9 - 133.2

Discussion: The OR SAP is unlikely to be an accurate
baseline; for patients undergoing general anaesthesia, pre induction blood pressure is known to be significantly elevated
compared with that taken during preoperative evaluation. 2 We
are not aware of this discrepancy being investigated
previously in the obstetric population. Using the OR SAP as
the baseline will lead to unnecessary intraoperative
vasopressor use, which may lead to hypertension and
potentially patient morbidity. We therefore suggest using the
AM SAP reading as the baseline. Further research might
investigate whether this is also falsely elevated, or whether the
rise from ANC to AM can be explained by the normal
physiological trend in late pregnancy.
References
1. Kinsella SM, Carvalho B, Dyer RA, et al. International consensus
statement on the management of hypotension with vasopressors
during caesarean section under spinal anaesthesia. Anaesthesia
2018;73:71 -92
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P.10 Peripartum management of hypermobile Ehlers-Danlos
syndrome: a case series
K PrzybylK GuptaK McDonnell
Anaesthetics, Peterborough City Hospital, Peterborough, UK
Introduction: Ehlers-Danlos syndrome (EDS) encompasses a
group of rare genetic connective tissue disorders which can
impact on anaesthetic management and mode of delivery
during childbirth. We describe the peripartum anaesthetic
management of patients with hypermobile Ehlers -Danlos
syndrome (HEDS) at a district general hospital over a five-year
period.
Methods: This case series was approved by our Caldicott
Guardian. We retrospectively searched our anaesthetic
assessment clinic database for patients with EDS seen
antenatally from 2013 to 2017. Letters, notes and our obstetric
anaesthetic database were reviewed for information including
EDS subtype, medical conditions, reports of local anaesthetic
(LA) resistance, mode of delivery, mode of anaesthesia and
any problems encountered.
Results: From 2013 to 2017 a total of 10 patients with EDS were
seen antenatally in clinic. Nine had the µhypermobile¶subtype,
one had the µvascular¶ subtype. Eight patients delivered at
Peterborough City Hospital (PCH). Those that delivered at
PCH all had HEDS. Four of the eight reported previous LA
resistance, while one more reported a previous ineffective
epidural followed by an effective spinal. Three reported other
relevant problems such as recurrent jaw subluxation, joint
dislocations, kyphosis, autonomic neuropathy and Postural
Orthostatic Tachycardia Syndrome. Two patients went on to
have normal vaginal deliveries, one opted to have a caesarean
section (CS) under general anaesthesia (GA) and five had CS
under regional anaesthesia (four spinal, one epidural top-up).
Of the four who had spinal anaesthesia, two had reported
previous LA resistance, and one had reported a previous
ineffective epidural. All had effective anaesthesia at standard
doses, uneventful procedures and no complications.
Discussion: The commonest EDS subtype is HEDS, which is
also thought to be the least severe 1 and so is the most likely to
be encountered in a district general hospital. There are no
specific recommendations regarding mode of anaesthesia for
parturients with HEDS. HEDS is associated with a number of
medical problems which may influence conduct of anaesthesia
in specific cases, such as jaw subluxation, which may increase
risks involved with GA. Of particular relevance to obstetric
anaesthesia is its association with LA resistance. Studies have
found an association between HEDS and resistance to topical,
subcutaneous and dental LA. 1,2 There is, however, no known
association with resistance to spinal or epidural anaesthesia.
Our case series demonstrates that standard neuraxial
anaesthesia for CS is effective in HEDS, with effective spinal
anaesthesia even in patients who report previous LA
resistance.
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post intra-operative cell salvage in obstetrics
O AkindeleS SharafudeenV Skelton
Anaesthetics, Kings College Hospital, London, UK
Introduction: Intraoperative cell salvage (IOCS) during
caesarean section carries a theoretical risk of isooimmunization
due to feto -maternal transfusion. A rhesus (RhD) negative
mother with a RhD positive fetus is at risk of isoimmunization
and formation of maternal antibodies causing haemolysis in
the fetus and newborn of subsequent pregnancies. We
examined the management of Rh negative women who
received cell salvaged blood against guidelines from the OAA
website. 1 According to guidance, post -delivery management
of RhD negative women should be no different to routine
cases except that a Kleihauer test should be performed as
soon as is practical after infusion of salvaged blood and the
procedure recorded on the request form. In addition to a
record in the patient's notes, the anaesthetist must handover
to the midwife that cell salvaged blood has been used. This
information should be available to the transfusion laboratory
when requesting Kleihauer estimation and a usual dose (1500
IU) of prophylactic anti D given to the mother if the baby is
RhD positive. 2
Methods: We registered the audit with our Clinical Governance
Department and retrospective data from our hospital birth
centre over a three -year period (2014 - 2017) of all patients
receiving cell salvage blood post caeserean section with blood
loss >1L were reviewed.
Results: Sixteen women with RhD negative blood groups were
identified among 225 women who had IOCS with transfusion
over a three -year period. Fourteen women had repeat group
and save assay after IOCS. Twelve women required anti D and
two did not have antibodies. There were also two Rh negative
women who did not have a repeat group and save as not
deemed clinically necessary. The mean dose of anti D given
was 875 IU. Three of the 12 women who had anti D required a
second dose (mean dose 667 IU). The mean time of repeating
group and save was 9.7 h. The mean volume of blood re infused post cell salvage was 392 mL (n=9). Re-infused volume
was not documented in three women and two sets of case
notes could not be accessed.
Discussion: In our institution all women were tested for Rh
antibodies, however, none was performed within 30-45 min as
the guideline suggests. The mean dose of anti D was 875 IU
following isoimmunization post IOCS. Blood bank staff were
not informed of use of IOCS which may explain the mean dose
given and the need for a second dose in three patients. Based
on the audit, we suggest the need for a protocol with
participation of blood bank service, obstetrics, good
communication and optimisation of sampling times for
Kleihauer test. Our current cell salvage guidelines are being
reviewed.
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Introduction: Primary post partum haemorrhage (PPH) is the
leading cause of maternal death worldwide. 1 The number of
deaths due to obstetric haemorrhage has increased in the most
recent triennium report of the UK Confidential Enquiry. 2 In the
UK there is a 1 in 1200 risk of death in cases of massive
obstetric haemorrhage. 3 Tranexamic Acid (TXA) is a powerful
antibrinolytic agent that inhibits plasminogen activation and
fibrinolysis. The World Maternal Antifibrinolytic (WOMAN)
trial reported that administration of TXA reduced maternal
death due to bleeding with no adverse effects. 4 We undertook
an audit to assess the impact on our local practice of the
publication of the WOMAN trial with regards to how many
women with major PPH were given TXA.
Methods: After local governance approval and registration, we
compared the use of TXA given to women who had a major
PPH in a 5 -month sample period in 2016, the year before
publication of the WOMAN trial, with a 5 -month period in
2017 post-publication of the trial results. Medical records were
identified using our hospital's electronic medical record system
(Epic TM) search facility.
Results: The number of women with a PPH>1000 mL was 112
in the 2016 sample period and 145 in the 2017 sample period.
The average blood loss and transfusion rate was similar in
sample periods and groups. The percentage of women who
received TXA in the two sample periods is shown in the Table.
The percentage increase in the use of TXA was similar for
those women who received it on the labour ward and in the
operating theatre.
Table: Percentage of women with major PPH receiving TXA
TXA given in labour ward
2016 14%
2017 40%

TXA given in operating theatre
46%
70%

Discussion: Following the publication of the WOMAN trial,
the percentage of women with a major PPH who were given
TXA increased by about 25%. However a significant
percentage of eligible women were not given TXA. This
indicates that publication of the WOMAN trial has had some
impact on practice, but further work is required to fully
implement the study recommendations into local practice.
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P.13 Cell salvage: can we really save blood (and money)?
C KenyonS MallaiahH McNamara
Tom Bryson Department of Anaesthesia, Liverpool Women's
Hospital, Liverpool, UK
Introduction: Cell salvage has an important role in reducing
allogenic transfusion, yet recent evidence is unclear about
clinical and economical benefits. 1 Since 2009 our unit has
routinely set up cell salvage collection for all emergency
caesarean sections (CS), and all electives with the exception of
those at low risk. The processing kit is added only when there
is >500 mL blood in the reservoir, or sooner if clinically
indicated. We evaluated our use of cell salvage over one year
to determine whether our practice is clinically and cost
effective.
Methods: Retrospective data on estimated blood loss (EBL),
cell salvage blood return, and allogenic transfusion volumes,
were collected on all CS performed in our unit in 2016. Cell
salvage cost analysis was based on 24.60 for collection only,
or 114.80 for collection, process and return.
Results: In 2016 there were 8798 deliveries, of which 2412
(27.4%) were CS. Cell salvage was set up in 543 cases, of
which 63% were emergencies. 182 of these cases (33.5%)
received salvaged blood, equivalent to a total of 323 units. Cell
salvage costs were 29,629.80, a saving of 9776.20 vs.
equivalent allogenic transfusion costs ( 122/unit).
Table: Equivalent units of cell saved blood returned
Cell saved blood (mL)
125 -250
250 -500
500 -750
750 -1000
1000 -1250
1250 -1500

Units
1
2
3
4
5
6

No. of patients
86
71
14
4
5
2

Total equivalent units
86
142
42
16
25
12

In patients who received salvaged blood, mean EBL was 1061
mL (compared to 605 mL for all CS), and mean return was 295
P/,QILYHSDWLHQWVZLWK(%/P/UHWXUQVZHUH1500 mL, and 1-7 units of allogenic blood were given. In 25
patients with EBL 2000-4000 mL, 22 received salvaged blood
returns of 250 -1000 mL, and only eight required allogenic
blood. Of all patients having CS, a total of 51 (2.1%) received
allogenic blood, with 15 of those also receiving cell saved
blood. Mean units of allogenic blood transfused in these
patients were 1.97 units and 2.93 units, respectively. Mean
volume of salvaged blood returned in patients receiving both
allogenic and salvaged blood was 662 mL.
Discussion: Our results show that cell salvage can have
significant clinical and cost benefits. We report a low rate of
allogenic transfusion (2.1%), despite significant blood losses,
supporting cell salvage use in reducing allogenic transfusion.
Overall cell salvage transfusion rate was 7.5%. Cost savings
were significant. Whilst haemorrhage remains a leading cause
of maternal morbidity and mortality, we believe cell salvage is
invaluable for saving blood, and money. 2
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P.14 Tranexamic acid use in major obstetric haemorrhage
associated with caesarean section
M McGarraghyG PetersL Lennox
Anaesthetics, Wishaw General Hospital, Glasgow, UK
Introduction: Haemorrhage is a leading cause of maternal
mortality worldwide and is the second most common cause of
direct maternal death in the UK. 1 Tranexamic acid (TXA)
reduces bleeding by inhibiting the breakdown of fibrinogen
and fibrin by plasmin. The WOMAN trial, showed a 31%
reduction in death from haemorrhage when TXA 1g was
administered intravenously within 3 h of postpartum
haemorrhage (PPH) with no adverse events. 2 WHO guidelines
recommend early use of TXA for women with an estimated
EORRGORVV (%/ RIP/GXULQJFDHVDUHDQVHFWLRQ &6  3
Use of TXA as part of the major obstetric haemorrhage (MOH)
protocol was reviewed in our institution as we suspected it
was not being used in line with current recommendations.
Methods: O u r e l e c t r o n i c r e c o r d s y s t e m w a s u s e d t o
retrospectively examine data on all women who had a CS and
33+P/IRUWZRDXGLWF\FOHV$QDHVWKHWLFFKDUWVZHUH
interrogated to investigate if TXA was given as part of the
MOH protocol. Data for the first cycle were collected in
August 2017 for an EBL 1000-1500 mL and in July and August
IRU(%/P/ QXPEHUVZHUHVPDOOLQ$XJXVW 'DWDIRUWKH
second cycle were collected in December 2017. If we were
unable to obtain an anaesthetic chart, the patient was excluded
(n=7). Education and awareness about current guidelines,
recommendations and recent significant research into the area
of TXA and obstetric PPH was raised amongst the anaesthetic
and obstetric teams, via email and meetings. Poster prompts
were placed around the department encouraging staff to
consider administration of TXA in major PPH, along with the
RCOG green top guideline for MOH.
Results: A total of 84 women were included in the first audit
cycle; 88 women were included in the second cycle.

1st Cycle
EBL 1000 -1500 mL (n=27)
(%/P/ Q 
(%/P/ Q 
2nd Cycle
EBL 1000 -1500 mL (n=33)
(%/P/ Q 
(%/P/ Q 

No given TXA

1
7
8

15
11
26

% given TXA

4%
47%
19%

45%
100%
59%

Discussion: Based on the results of the WOMAN trial, local
and international guidelines are changing to include
administration of TXA in addition to standard care in the
management of MOH. Practice in our institution was not in line
with current guidance. With simple interventions we
significantly increased the use of TXA in PPH during CS. This
LQFUHDVHZDVWKUHHIROGLQDOOZRPHQZLWK(%/P/DQG
LQFUHDVHGIURPWRLQZRPHQZLWK(%/P/
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P.15 Non-pharmacological management of major obstetric
haemorrhage: are improvements being made?
AJ PrimroseE McGradyK Livingstone
Anaesthetics, Glasgow Royal Infirmary, Glasgow, UK
Introduction: Obstetric haemorrhage remains a major cause of
maternal mortality worldwide and is the second leading cause
of direct maternal death in the UK. 1 The Royal College of
Obstetricians and Gynaecologists Green top guideline No. 52
makes recommendations on management of major obstetric
haemorrhage (MOH). 2 In 2016, our large tertiary referral
obstetric unit, audited 72 major obstetric haemorrhage cases of
P/EORRGORVV$FWLRQVLPSOHPHQWHGLQFOXGHGWKH
development of a MOH proforma and laminated utertonic
drugs card, regular PROMPT courses and further staff training
on cell salvage.
Methods: A retrospective analysis of 50 major obstetric
KDHPRUUKDJHFDVHVRIP/ZDVXQGHUWDNHQRQH\HDURQ
from the original audit. Data were compared to assess for any
improvements in guideline compliance following the
implementation of actions.
Results: Patient demographics remained similar with a mean
age of 32 years and BMI of 27.9 kg/m 2 (previously 31.3 years
and 29.2 kg/m 2). Uterine atony remained the largest primary
cause of MOH and emergency caesarean section was the
commonest mode of delivery.
Table: Comparison of MOH cases in 2016 and 2017

14G IV access x 2
15 L/min O2 therapy
MOH alert call
Cross-PDWFK8
Cross-match 2U
No cross-match
&U\VWDOORLGP/
Acute blood transfusion
Full cross-match only
Group specific+cross-match
O negative blood
Cell salvage used

2016 (n=72)
67 (93.1%)
47 (65.3%)
37 (51.4%)
48 (66.7%)
22 (30.6%)
2 (2.8%)
64 (88.9%)
47 (65.3%)
27/47
15/47
5/47
6 (8.3%)

2017 (n=50)
48 (96%)
29 (58%)
31 (62%)
28 (56%)
20 (40%)
2 (4%)
32 (64%)
39 (78%)
22/39
8/39
9/39
8 (16%)

Discussion: Improvements have occurred in the activation of
the MOH alert call since the introduction of the proforma. This
is significant as 27/50 of the MOH cases occurred out of hours
(between 6pm-8am) when senior staff may not be as readily
available. Staff training in cell salvage has led to an almost
100% increase in its use during both elective and emergency
FDVHV$QLQFUHDVHLQWKHQXPEHURISDWLHQWVUHFHLYLQJ
mL of fluid before transfusion and a rise in O-negative blood
use, may reflect the speed at which blood samples are
delivered to and processed by the laboratories. This requires
further review but does emphasises again the importance of
prompt MOH alerts and early liaison with haematology.
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P.16 Red blood cell antibody formation post re-infusion of
cell salvaged blood during caesarean section
O AkindeleB DavyS SharafudeenV Skelton
Anaesthetics, Kings College Hospital, London, UK
Introduction: Intra -operative cell salvage (IOCS) is widely
used as a blood conservation strategy in obstetrics but there
is a theoretical risk of alloimmunization due to fetal red cell
contamination in salvaged blood in the range of 0.2 -12.9 mL 1
The volume of fetal red blood cells required for maternal
sensitization is unknown and may occur within days or up to 6
months post re -infusion of cell salvaged blood. Also, peak
transplacental haemorrhage (TPH) occurs normally at delivery
with 1% of paturients in 3rd trimester having TPH >4 mL and
0.3% having >15 mL. 2 Therefore, ranges during IOCS and
normal delivery are similar. I f a lloimmunization occurs, it
predisposes the fetus in future pegnancies to haemolytic
disease and can complicate cross -matching of blood for the
mother if future transfusion is required.
Methods: We retrospectively reviewed data from all women in
whom cell salvage had been used during caesarean section
and autologous blood re -infused over a 3-year period (2014 2017). In women who had a repeat group and save assay, we
looked to see if they developed red cell antibodies within
hours to months.
Results: Intra-operative cell salvage was used in 6401 women
for collection and salvaged blood re -infused in 225 women.
Records from 225 parturients were reviewed. 52 (23%) women
of the re -infused group had antibody screening at varying
times postpartum. 28 women within 24h (1h - 20h), 12 women >
24h but < 1 week (1 day - 6 days), three women > 1 month but
< 1 year (1 month - 10months) and nine women > 1 year (14
months - 3 years). No women who had received autologous
blood had developed red cell antibodies.
Discussion: All 52 women who received autologous blood
post IOCS and had an antibody screen performed, did not
develop red cell antibodies. 12 antibody screens were done
after a month at subsequent operations with no antibodies
detected. The experience at our institution shows IOCS has
not been associated with alloimmuniztion. Not all women who
were re-infused IOCS had an antibody screen so we are not
certain these women did not develop antibodies.
References
1. Ralph CJ, Sullivan I, Faulds J. Intraoperative cell salvaged blood as
part of a blood conservation strategy in Caesarean section: is fetal
red cell contamination important? Br J Anaesth 2011; 107: 404 ±8.
2. Austin E, Bates S, de Silva M, et al. British Committee for Standards
in Haematology (BCSH) Guidelines for the estimation of
fetomaternal haemorrhage. 2009. http://www.b -sh.org.uk/media/5155/bcsh_fmh -bcsh_sept2009.pdf

S20
P.17 Agreement between functional fibrinogen on the TEG 6
hemostasis analyzer with Clauss method laboratory
assay of quantitative fibrinogen in term pregnant
women
S StanescuM LeonardJ CloseF Guilfoyle T Tan
Department of Perioperative Medicine, Coombe Women &
Infants University Hospital, Dublin, Ireland, *Department of
Haematology & Transfusion Medicine, Coombe Women &
Infants University Hospital, Dublin, Ireland
Introduction: Recent studies have shown that reductions in
fibrinogen levels are associated with increased severity of
postpartum haemorrhage. 1,2 Point -of-care devices are being
increasingly used to facilitate rapid treatment of haemorrhage
in a variety of settings. The aim of our study is to determinate
if there is a correlation between the maximum amplitude of the
functional fibrinogen curve on the TEG 6 haemostasis analyser
(MAff) and the standard laboratory assay of fibrinogen level
(Clauss method).
Methods: After hospital ethics committee approval, 40 healthy
parturients presenting for elective caesarean section were
recruited. Upon intravenous cannulation, two citrated whole
blood sample were drawn. The samples were analysed for
fibrinogen level as determined by the laboratory assay and the
MAff of the TEG 6 analyser.
Results: Our study showed that there is a positive correlation
between standard fibrinogen level and MAff (r=0.74, P<0.001).
Applying linear regression analysis, extrapolation of the data
shows that at a fibrinogen level of 2g/L, MAff = 14.9mm ( 2.5
mm).
Discussion: These results suggest that MAff might be a useful
point-of-care tool for evaluating fibrinogen levels in maternal
haemorrhage. Further work is ongoing to determine the
relationship between MAff and clinically relevant fibrinogen
levels <2g/L
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P.18 Case series of 136 women delivering with placenta
accreta, increta or percreta: a 14-year retrospective
study
EML BeattieN McDonnellT KnightL Nathan
Anaesthesia and Pain Medicine, DeKing Edward memorial
Hospitalfault, Perth, Western Australia, Australia
Introduction: Abnormal placentation is a major cause of
maternal morbidity and mortality worldwide, and can be
classified dependent on the degree of invasion of chorionic
villi beyond the uterine wall. The incidence of placenta accreta
is increasing with the increased incidence of caesarean section
and production of uterine scar. The management of women
presenting with abnormal placentation has evolved
particularly over the last 10 years. We sought to describe the
placenta accreta population within our unit in terms of
demographics, ante-natal, peripartum and post party care in
attempt to document specific improvements or significant
outcomes.
Methods: U s i n g theatre booking software, all women
delivering within the theatre suite with a diagnosis of placenta
accreta, inccreta or percreta were identified between January
2003 to December 2017. Case notes were requested from
records department and a total of 102 variables were recorded
for each patient, including demographic, gestational and
delivery details. Only full datasets were included in our
analysis.
Results: A total of 136 women with complete datasets were
included in our analysis. We subdivided this group into two
epochs, 2003 -2011 (n=82) and 2012 -2017 (n=54) as 2012
represented significant change in local practise to include the
routine use of ROTEM guided transfusion protocols and the
elective involvement of gynaecologist-oncology surgical team
in the preoperative assessment of all women. Women in epoch
2 had higher median BMI (P=0.002), were more likely to have
antenatal accreta diagnosis (P=0.005), other demographic and
clinical characteristics were similar. Use of lumbar CSE reduced
between epoch 1 and 2, 53.7% to 33.3% (P=0.020) while spinal
anaesthesia and thoracic epidural use increased from 4.9% to
37.0% ( P<0.001) and 12.3% -51.9% ( P<0.001) respectively.
Surgical management by elective caesarean hysterectomy
increased from 30.9% to 70.4% (P<0.001) and decreased from
47.6% to 22.2% (P=0.003) for non-elective hysterectomy. Total
blood loss was similar between epochs, median being 2500 mL
vs 2000 mL epoch 2 (P=0.118), however there was a reduction
in median number of blood units from 2 to 1 (P=0.014) and in
the used of platelets ( P=0.047) and fresh frozen plasma
(P=0.002) from epoch 1 to 2. There was increased use of
preoperative intravenous iron supplementation (5.4% to 39.2%
P<0.001) and tranexamic acid use increased from 0% to 48.1%
(P<0.001). Cell salvage user increased from 28% to 70.4%
(P<0.001) and subsequently so too did median volume of
blood returned to patient.
Discussion: We have shown that implementing two simple
process changes has improved the management of an
extremely complex and growing population of women.
Although broad outcome measures such as duration of level-3
care required and mortality did not change between epochs,
the morbidity associated with abnormal placentation reduced
in our second epoch following the introduction of ROTEM
guided transfusion, specifically number product units
transfused.
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P.19 Trends in the use of intraoperative cell salvage in a
tertiary obstetric centre over eight years
T OrrI Wrench
Department of Anaesthetics, Royal Hallamshire Hospital,
Sheffield, UK
Introduction: The use of intraoperative cell salvage (ICS) in
obstetrics is widespread and endorsed by guidance from the
National Institute for Health and Care Excellence, the
Association of Anaesthetists of Great Britain and Ireland and
the Joint UK Blood Transfusion and Tissue Transplantation
Services Professional Advisory Committee. SALVO was a
randomised control trial comparing routine ICS with standard
care and was published in January 2017 showing only a
modest benefit to routine ICS. 1We describe trends in the use
of ICS at a tertiary obstetric unit over a period of eight years
spanning recruitment and publication of the SALVO trial.
Methods: All obstetric cases between 1st January 2009 and
31st December 2017 where ICS has been used were recorded in
a database. This was analysed to identify trends in the
utilisation of cell salvage over the period.
Results: The use of ICS at our institution significantly
increased in 2013 and a greater proportion of patients had
salvaged blood returned to them. This trend was reversed in
2017, where there was a substantial reduction in the use of ICS
and the proportion of blood that was returned.

Discussion: The rapid increase in use of ICS between 2013
and 2016 corresponds with the recruitment period for SALVO.
Our centre recruited to SALVO which will have had some
direct influence on our results. However, the increased uptake
was much greater than the number recruited to the trial and
probably reflects a greater awareness and enthusiasm for ICS.
The reduction in 2017 coincides with the publication of
SALVO finding modest evidence of benefit but significant
incidence of complications. This is also reflected in reduced
proportion of salvaged blood that was re -infused in 2017.
Whilst ICS is clearly appropriate for specific indications,
enthusiasm for intraoperative cell salvage at our institution
has fallen coinciding with the negative findings of the SALVO
trial.
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P.20 The obstetric MABL table
A ShortL SweeneyT KeastA Jenkins
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Introduction: Maximum Allowable Blood Loss (MABL) refers
to the maximum blood volume that may be lost before reaching
a specific haemoglobin (Hb) level, which may trigger a blood
transfusion. MABL is calculated using the equation [(Current
Hb ± Trigger Hb)/Current Hb] x estimated circulating blood
volume (EBV). Within the obstetric population this is
complicated by the varying circulating blood volume
dependant on patient BMI within the 3 rd trimester. 1 We aimed
to assess whether a pre -calculated MABL table would be a
useful tool to help guide anaesthetists ¶  decision making
regarding blood transfusion in obstetrics.
Methods: We developed a MABL table to use as a quick
reference guide. EBV was calculated as 100 mL/kg for women
weighing up to 70kg. 2 Over 70 kg, EBV was derived from the
Vricella et al study. 1Data from parturients admitted to the
labour ward in a large teaching hospital were opportunistically
collected between 04/11/17 ± 05/01/18. Third trimester weight
was collected prospectively from patients ¶ antenatal notes.
Data regarding pre - and post -delivery Hb level, estimated
blood loss (EBL) and blood transfusion were identified
retrospectively from computerised notes. Patients with
incomplete data for third trimester weight or EBL were
excluded from analysis. No additional measurements were
required outwith normal clinical practice for each patient. The
project was approved by the local audit/QI clinical lead.
Results: We collected data for 279 patients with documented
third trimester weights. Seven patients were excluded. Mean
(SD) third trimester weight was 85 (17) kg and starting Hb 120
(11) g/L. SeventeenSDWLHQWVKDGDQ(%/RI1500 mL. Eight of
these patients had a MABL<EBL and all eight had a laboratory
documented Hb <80 g/L or received a transfusion on clinical
grounds. One patient with a MABL>EBL of 2200 mL was
transfused. This patient did not have a laboratory Hb level
<100 g/L at any time within the first 24 h postpartum. Fortytwo patients had an EBL between 1000-1500 mL. None of these
patients had a MABL<EBL: one had an initial postpartum Hb
level >80 g/L but a subsequent Hb was recorded <80 g/L
ZLWKLQWKHLQLWLDOKSHULRG7ZRSDWLHQWVZLWK(%/P/
had a Hb< 80 g/L which their MABL values would not have
predicted. Both patients had starting Hb>110 g/L and weight >
85 kg.
Discussion: We have demonstrated that the proposed MABL
table was relatively accurate in the immediate postpartum
period. There are limitations with the use of pre -calculated
table values and we were unable to standardise for timing of
blood sampling post delivery or volumes of fluid given, which
may be pertinent in those patients who are borderline for the
80 g/L trigger. This highlights the role of a pre -calculated
MABL table in offering guidance and not being a substitute
for clinical acumen.
References
1. Vricella LK, Louis JM, Chien E, et al. Blood volume determination
in obese and normal -weight gravidas: the hydroxyethyl starch
method. Am J Obstet Gynecol 2015;213:408.e1 -6.
2. Knight M, Kenyon S, Brocklehurst P, et al on behalf of MBRRACE UK. Saving Lives, Improving Mothers ¶Care - Lessons learned to
inform future maternity care from the UK and Ireland Con dential
Enquiries into Maternal Deaths and Morbidity 2009 ±12. Oxford:
National Perinatal Epidemiology Unit, University of Oxford 2014.

S22
P.21 0DQDJHPHQWRIDFFLGHQWDOGXUDOSXQFWXUHGXULQJ
ODERXUDVXUYH\RI8.SUDFWLFH
S PaiS MaratheG Stocks
Anaesthetics, Queen Charlotte's and Chelsea Hospital,
London, UK
Introduction: I t i s 1 4 y e a r s s i n c e U K l e a d o b s t e t r i c
anaesthetists were surveyed about the management of
accidental dural puncture (ADP) in labour. 1 During this time a
lot has been published in the literature, much of it of variable
quality and as a consequence many aspects of ADP
management remain controversial. We were interested to learn
whether practice following ADP has changed over the last
decade, in particular with reference to the use of intrathecal
catheters; the timing of a therapeutic epidural blood patch
(EBP) and the volume of blood injected.
Methods: A combined electronic OAA approved national
survey (No. 186) examining both ADP management and follow
up was sent to lead obstetric anaesthetists across the UK
(n=195). We present data about management of ADP only.
This was obtained from questions regarding the rationale for
re-siting an epidural catheter versus the use of intrathecal
catheter, timing of an EBP, the volume of blood used,
positioning and the use of ultrasound.
Results: 105 responses were received (54% response rate). At
the time of recognised dural puncture 59% would thread an
intrathecal catheter as a first line approach and the majority of
respondents would remove the catheter as soon as it was no
longer required. Only 10% would leave it in place for up to 12 h
after delivery. Anaesthetists threading an intrathecal catheter
did so for reasons such as avoiding repeated dural puncture
(35%), facilitating rapid analgesia (29%) and reducing risk of
PDPH (30%). 41% would advocate re -siting the epidural
catheter as a first line approach with the most common reason
for not threading an intrathecal catheter being the risk of
catheter misuse and concerns about infection risk. Only one
respondent advocated a prophylactic EBP. The timing of an
EBP was evenly split with 49% offering it between 24-48 h and
51% waiting 48 h after the dural puncture. A significant
minority of respondents carried out an EBP with the patient in
the sitting position (42%). Regarding the amount of blood
used, 72% injected blood until the patient felt back pain, up to
a maximum volume. The use of ultrasound to perform an EBP
was uncommon (5%).
Discussion: In the 14 years since the last UK survey, the
practice of threading the epidural catheter into the intrathecal
space at the time of ADP has more than doubled (28% vs
59%). 1 Nevertheless a large minority advocate re siting the
epidural catheter mainly because of safety concerns. Our
survey also highlights other areas where consensus is lacking
such as timing of an EBP and the volume of blood to inject,
suggesting that there is a need for evidence based national
guidelines on these issues.
Reference
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Introduction: I n f o r m e d c o n s e n t h a s g a i n e d i n c r e a s i n g
importance in UK modern medicine since the landmark
Montgomery case in 2015. The OAA last released an example
guideline on regional analgesia and consent in 2010, this
advised 'where time permits mothers should be given the
epidural information sheets'. 1 The GMC states patients should
understand the information, retain the information, weigh up
the information and communicate their wishes. At Queen
Elizabeth University Hospital Glasgow, consent for urgent and
emergency regional anaesthesia takes place in labour suite
delivery rooms. Consent for elective regional anaesthesia
takes place in labour suite recovery on the morning of surgery.
This survey aimed to ascertain whether the consent process at
our hospital allowed the patients to retain the information and
risks for which they had given verbal consent.
Methods: We conducted a survey asking women who had
undergone regional anaesthesia during their labour/delivery
"what do you remember being told or reading about your
epidural/spinal before it was done?" The consent discussion
is recorded on our anaesthetic chart in the form of tick boxes
(technique, headache, infection, etc.). The same method was
used to acknowledge patients recollection on the postnatal
ward.
Results: Ninety-nine completed responses were received out
of a total of 114 patients, 15 either had incomplete data or were
not completed before the patient was discharged. Epidural
information sheets were read by 25 of the women. The most
recalled topics by the women were nerve injury (n=49),
technique (n=28) and headache (n=19). The topics least
recalled total spinal & hypotension (both n=2).
Table: Number of topics that were recalled by the women out
of the maximum 10 topics
Number of topics recalled
Zero
One
Two
Three
Four
Five
Six
Eight

Number of women recalling topics
32
29
23
10
4
2
1
1

Discussion: Given that consent is obtained while the women
are often in labour, stressed, in pain and had various drugs
(diamorphine, Entonox and oxytocin) it is not that surprising
that patients are unable to adequately retain information. Our
survey suggests that the current technique, timing and
delivery of consent is unsatisfactory. It does not meet GMC or
medico-legal standards, but more importantly it could be
affecting our patient's ability to make informed choices
regarding their care.
Reference
1. OAA. Clinical Guidelines. Regional Analgesia. Southampton
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Introduction: Following an audit of obstetric general
anaesthesia (GA) practice, difficult obstetric intubation rates
(15%) in our institution were found to be higher than reported
(0.64-5.7%). 1,2 Improper airway assessment and planning can
contribute significantly to adverse airway events. 3,4 The use
of a GA checklist may facilitate preparation. 5
Methods: A retrospective chart review auditing obstetric GA
practice over six months was performed using the RCOA
datasheet 8.10. 6 A checklist was developed. Anaesthetic
trainees participated in a simulation of an obese parturient for
Category 1 GA caesarean delivery (CD) without, and
subsequently with the checklist. The checklist was modified,
introduced into practice and reviewed one year later.
Results: In 2015, 7.5% of CDs were performed under GA. The
GA audit revealed 45% (18/41) of GA CDs occurred after hours. 46% (19/41) were category 1. The difficult intubation
rate was 15% (6/41). Five patients had a Cormack -Lehane
grade 3 and one patient had elective awake fibre -optic
intubation. Simulation identified the omission of essential
steps in airway preparation. Only 55% of trainees (11/20)
ensured suction functioned, 50% (10/20) confirmed bougie athand and 20% (4/20) checked they had a 2nd generation LMA
available. 45% (9/20) put the patient head up and 20% (4/20)
pre-oxygenated to ET 02 of >0.9. Repeated simulation with use
of a checklist during pre -oxygenation did not delay time to
induction. Despite 95% of trainees stating it improved safety,
only 57% of trainees and 54% of nurses had incorporated it
into routine practice one year later.
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Introduction: We wanted to find out what anaesthetists could
say to prepare patients as well as possible before caesaerean
section (CS) to reduce anxiety and improve the intra-operative
experience. Literature in this area is very sparse. We aimed of
to assess and improve provision of preoperative information
about normal sensation during CS and obtain a inventory of
accurate terms relevant to our local population.
Methods: Having obtained local approval, we surveyed 30
women one day post CS noting urgency and modality of
anaesthesia. We asked whether information was provided
preoperatively, the source of information, and how prepared
the women felt for the sensations they felt. We also asked "In
your own words, could you describe what sensations, if any,
you felt during your caesarean section."
Results: Thirteen elective and 17 emergency CS patients
received predominantly spinal anaesthesia. 29/30 received
some preoperative information about intraoperative sensation.
Anaesthetists were the commonest source of information
(22/29) and 11/29 received written patient information,
representing 92% of elective patients. Strikingly over 35
descriptions were used (Fig), cited >80 times in total.
Interestingly, three terms appeared with considerable
frequency: pulling (n=19), tugging (n=12) and pressure (n=10).
Several women commented the sensations were much more
intense than anticipated. The majority of the elective patients
felt either well or very well prepared for the sensations they
felt, although 59% of emergency patients felt well or very well
prepared.

Discussion: There is a high rate of difficult intubation in our
unit and a significant proportion of GA CDs happen out -ofhours. Whilst introduction of a checklist improved
preparation, poor compliance remains a challenge despite
education and training.
References
1. Djabatey EA, Barcay PM. Difficult and failed intubation in 3430
obstetric general anaesthetics. Anaesthesia 2009;64:1168 -71.
2. McKeen DM, George RB, O'Connell CM et al. Difficult and failed
intubation: Incident rates and maternal and obstetrical, and
anesthetic predictors. Can J Anaesth 2011;58:514 -24.
3. Mushambi MC, Kinsella SM, Popat M et al. Obstetric Anaesthetists'
Association; Difficult Airway Society. Obstetric Anaesthetists'
Association and Difficult Airway Society guidelines for the
management of difficult and failed tracheal intubation in obstetrics.
Anaesthesia 2015;70:1286 -306.
4. Cook TM, Woodall N, Harper J, Benger J. Major complications of
airway management in the UK: results of the Fourth National Audit
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Discussion: Although we have a comparatively brief
interaction with patients undergoing CS, this project
highlighted anaesthetists are the most important source of
preoperative information. It is important that we do help
prepare patients for sensations. When seeing a patient pre peratively we now recommend to pay particular care to
emergency patients, but explain to all:
-The patient may feel a wide range of sensation (but not pain)
-Pulling, Tugging and pressure sensations are common to feel
-The sensations can be very intense
Reference
1. Obstetric Anaesthetists Association. Your anaesthetic for caesarean
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20for%20Mothers/CS_leaflets/CS_ed2_english.pdf
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Introduction: Obstetric regional anaesthesia is known to be a
rare cause of Horner's syndrome(HS), first reported in 1972
following caudal analgesia. 1 In obstetric practice, after central
neuraxial blockade (CNB), HS may cause anxiety amongst
healthcare staff and patients as it may herald the onset of
hypotension and influence subsequent management of CNB.
Methods: Medline, CINAHL and EMBASE databases were
searched to identify cases of HS following obstetric CNB from
1st January 1972 to 31st December 2016. The search was
limited to case reports in English and to parturients in their
third trimester.
Results: We identified 56 articles detailing 78 case reports of
HS. The mean age of parturients was 27.9 years: 36 parturients
were nulliparous and 13 were multiparous with parity not being
reported in 29 cases. 63 cases of HS were reported after
epidural block (80.8%), 11 (14.1%) following caudal analgesia,
three (3.8%) after subarachnoid block and one (1.3%)
following combined spinal -epidural (CSE) analgesia. In 58
cases (74%) HS developed within 1 h of the local anaesthetic
(LA) bolus. In 75 (96%) case reports, the HS was unilateral.
Along with HS, nine case reports (11.5%) highlighted
trigeminal nerve palsy and hypoglossal nerve palsy was
reported in one case (1.3%). Internal carotid artery dissection
was reported in one case. 25 patients (32%) had a sensory
block above T4 level but only 10 (12.8%) cases reported
hypotension along with HS. Some cases of HS resolved
spontaneously despite ongoing administration of LA. The
median time for resolution of HS was 2 h though one case
(1.3%) HS was permanent.
Discussion: HS is a benign phenomenon, the consequence of
the high cephalic LA spread, which resolves spontaneously
within few hours. Anatomic and physiological changes of
p r e g n a n c y , 2i n c r e a s e d n e u r o n a l s e n s i t i v i t y t o l o c a l
anaesthetics, 3 labour, u s e o f o x y t o c i c s , o b e s i t y 4and
anatomical variations within the epidural space 5 are some of
the contributory factors involved in the development of HS in
the obstetric population. Following the onset of HS, the blood
pressure, dermatomal level of block checked and fetal wellbeing confirmed. These factors should be taken into account
when making decisions about continuing epidural analgesia.
The presence of HS alone should not lead to discontinuation
of anaesthesia. Patients with persistent HS or atypical features
should have a neurology referral and diagnostic neuro imaging should be considered.
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Introduction: As part of quality improvement within our
Abnormally Invasive Placentation (AIP) service, we
introduced an Enhanced Recovery Protocol (ERP) in 2014, and
retrospectively analysed our pre -existing database to review
its impact on patient care and outcomes.
Methods: Where appropriate the ERP included measures
preoperatively; c a r b o h y d r a t e d r i n k s , perioperatively ;
radiology intervention in theatre, regional anaesthesia
alongside general (spinal diamorphine, TAP blocks), use of
LidCo rapid, cell salvage (CS), fibrinogen concentrate (FC) and
extubation in theatre if able, and postoperatively ; chest
physiotherapy, early mobilisation and return to normal diet.
The project was registered with our clinical effectiveness unit
and we reviewed all AIP cases from 2010-2014 (pre-ERP) and
from 2015 to present (post ERP).
Results: We observed that the two groups of patients
(pre/post-ERP (n=20/11)), were directly comparable in terms of
starting Hb (109.7/109.9 g/L), mean blood loss (4342/4345 mL)
and hysterectomy rate (79%/82%). Post-ERP introduction we
saw a shorter length of stay, less post -operative ileus and
reduced use of blood bank products.

Length of hospital stay
Clinical diagnosis of ileus
Crystalloid transfused
Cell salvage blood returned to patient
Units of PRBC transfused
Units of FFP transfused
Units of cryoprecipitate transfused
Units of platelets transfused

Pre -ERP
9.5 days
39%
3884 mL
1235 mL
5.3
3.0
2.1
1.2

Post -ERP
7.5 days
30%
4709 mL
1640 mL
4.7
1.3
0.5
0.5

Data are number, percentage or mean
Discussion: Length of stay was reduced by 2 days. When
broken down further into time spent on critical care (1 vs. 0.9
days) or our obstetric high dependency unit, (2.6 vs. 2.3 days)
it would appear that most time saved is actually on the general
wards (6.0 vs. 4.2 days). Due to variation in opioids used and
their administration, direct comparison was difficult. There is a
trend towards better analgesia in the ERP group, with less
morphine usage in recovery and on the ward. This and early
mobilisation may account for the reduction in the occurrence
of ileus. Total fluid volumes given were similar, but the postERP group received more crystalloid and CS blood, where as
the pre -ERP group had more blood-bank products. This was
due to a combination of intentional preoperative
haemodilution (after spinal anaesthetic), and use of an
emergency CS processing protocol developed specifically for
our requirements, meaning we had CS blood available sooner
in the post -ERP group. The availability of FC and recognition
of the importance of peripartum fibrinogen levels has triggered
a move away from traditional haemorrhage protocols and is
represented by a reduction in clotting product transfusions.
We are hoping to develop this further with the introduction of
bedside thromboelastography to guide use of clotting
products. As with many enhanced recovery programmes we
have shown that the marginal gains in multiple fields work
together to reduce the overall length of stay in our patients.
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Introduction: T h e n o n -harmful side effects of obstetric
neuraxial blockade are well documented, but the frequency at
which they occur is unclear. Additionally it is not known if
maternal satisfaction is affected by the occurrence of such
side effects. The lack of this information impedes the process
of obtaining informed consent. This study aimed (1) to record
the incidence and severity of the side effects associated with
obstetric neuraxial blockade, and (2) to assess the impact of
these side effects upon maternal satisfaction.
Methods: 644 patients who had neuraxial blockade for labour
analgesia or operative delivery completed a standardised
questionnaire on the postnatal ward within 48 h of delivery.
They were asked to report any unpleasant symptoms that
occurred following neuraxial blockade and to quantify the
severity of such symptoms with a visual analogue scale
(VAS). 1 They were also asked to indicate their satisfaction
with the neuraxial blockade with a VAS. 2 Data are presented as
n (%) or median (IQR). Incidences and severity scores were
c o m p a r e d w i t h C h i s q u a r e a n d K r u s k a l l -Wallis tests
respectively. The impact of side effects upon maternal
satisfaction was investigated with a multivariate logistic
regression model.
Results: Side effect incidences and severity scores are
presented in the Table. The incidences of shivering and
pruritus were greater than those of fever, nausea, vomiting and
light-headedness ( P<0.001). The severity of shivering was
greater than the severity of pruritus ( P<0.001). Maternal
satisfaction VAS was 99 (80±100) mm. Shivering, pruritus and
vomiting were independently associated with reduced patient
satisfaction (P<0.05).
Table: Incidence and severity of side effects.
Side effect
Shivering
Fever
Pruritus
Nausea
Vomiting
Light-headedness

Incidence
310 (48%)
52 (8%)
359 (56%)
147 (23%)
60 (9%)
183 (28%)

Severity (mm)
59 (35 ± 80)
55 (42 ± 70)
47 (26 ± 70)
51 (32 ± 70)
54 (39 ± 80)
50 (29 ± 74)

Discussion: Side effects of moderate severity were common
following neuraxial blockade and shivering, pruritus and
vomiting had a negative impact upon maternal satisfaction.
Patients should receive accurate information about non harmful side effects during the consent process and when
possible these unpleasant symptoms should be prevented and
treated.
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Introduction: Haemorrhage and sepsis are the most common
reasons for admission to obstetric HDU. By better
understanding such admissions we can tailor patient care and
focus staff education
Methods: Data were gathered from Wardwatcher for all
maternity HDU admissions with haemorrhage or sepsis for a
26-month period from July 2015 to September 2017. Using
Excel, analysis was undertaken of the mean length of stay,
requirement for invasive blood pressure monitoring and
vasoactive drugs and whether the baby stayed with the
mother.
Results: 514 patients were admitted in the study period. 50.4%
had a primary diagnosis of haemorrhage or sepsis. Of the 151
cases of haemorrhage, 9% were antepartum and 91% were
postpartum. The most common reason for PPH was uterine
atony accounting for 45.5% of cases. There were 108 cases of
sepsis, 35% antepartum and 65% postpartum. Admission from
home with sepsis accounted for 42% of these patients with
57% coming from either perinatal wards, labour ward or
theatres. In the sepsis group 3.9% of patients went to a
medical or surgical HDU, 2.7% to ICU and 92% back to a ward.
In a the haemorrhage group only one patient (0.6%) went to
general HDU all others returning to an obstetric ward.
Table: Comparison of haemorrhage and sepsis patients

Number. of patients
Mean length of stay in days (range)
Mean Age
Arterial Line
Central Line
CVS Instability
Single vasoactive drug
Baby with mother

Haemorrhage
151
1.79 (1 -6)
31.9
50 (33.8%)
9 (5.9%)
63 (41.7%)
9 (5.9%)
115 (84%)

Sepsis
108
3.45 (1 -8)
28
23 (21%)
8 (7%)
21 (19.4%)
3 (2.7%)
44 (62%)

P value



0.038
0.65
<0.001
0.23
<0.001

Discussion: Most of our admissions to HDU are in the
postpartum period with haemorrhage being the most common
diagnosis. Compared to sepsis admissions, patients with
haemorrhage tend to be more cardiovascularly unstable and
require more invasive monitoring but they also have a shorter
length of stay overall and are generally discharged straight to
the ward. There is also a discrepancy between the two groups
of mum and baby being together, 62% in sepsis group cf 84%
in bleeding group. This may reflect the higher likelihood of
baby requiring NICU in sepsis patients. Furthermore this
project highlighted the fact that patients with sepsis will stay
longer in HDU and are at higher risk of deterioration and
escalation to higher level of care. This supports channeling of
resources to this key area with increasing sepsis awareness
initiatives and ongoing education and training.
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Introduction: Shivering occurs in up to 50% of patients
undergoing caesarean section (CS) under spinal anaesthesia
(SA). 1 Not only it is unpleasant, but it may increase oxygen
consumption (VO2) by up to 300%, 2 Shivering is thought to be
connected with intraoperational hypothermia, but the risk
factors and its mechanism remain unclear. We carried out a
prospective, observational study to examine the relationship
between potential risk factors including anxiety levels and the
incidence of intraoperative shivering.
Methods: With Ethics Committee approval (61/PB/2016),
ClinicalTrials.gov registration (NCT02967601), and having
obtained written informed consent from each, 200 patients
undergoing elective CS under SA were enrolled. They were
a s k e d t o f i l l t h e S T A I ( S t a t e -Trait Anxiety Inventory)
questionnaire prior to surgery to assess their anxiety level in
relation to the CS (STAI-X1) and as a personal characteristic
(STAI-X2). The CS under SA was performed according to
standard procedures used in our hospital, with standard non invasive monitoring. Additionally, the anaesthesiologist noted
the incidence of shivering and its timing. The following data
were collected: STAI-X1, STAI-X2, weight, height, age, level
of sensory block, tympanic temperature change during the
surgery, previous SA, number of previous deliveries, a local
anaesthetic used for anaesthesia and patient ¶s l e v e l o f
education. Stepwise logistic regression was used to assess the
predictors for shivering and to find out if the variables in the
model were significant (Chi-square 8,67 P<0,05).
Results: Forty -five patients of 200 were excluded from data
analysis due to breaches in the study protocol or loss to
follow-up. Data from 155 cases were analysed. Shivering
occurred in 34 (21.9%) cases. Out of all measured variables
only STAI -X1 [(W)=4,127 Exp(B)=1,052 P<0,05] and the
number of previous deliveries [(W)=4,295 Exp(B)=0,562,
P<0,05] were significant. R-square Nagelkerke was 0.085
meaning that it predicted 8.5% of shivering incidence
variability. The risk of shivering increases by 5.2% with each
1-point increase in STAI, and decreases by 44% with every
previous delivery.
Discussion: The incidence of shivering in our study was lower
than expected. We failed to prove a strong correlation between
most of the measured factors and shivering. Interestingly, and
contrary to other studies, we did not find any correlation
between the patient ¶s temperature or temperature change
during surgery and shivering. Our results support the
hypothesis, that anxiety promotes shivering during CS. Thus,
we believe that detailed information about the delivery plan,
including spinal blockade, as well as psychological support
before elective CS, should be not only important but a
mandatory part of preoperative workup.
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Introduction: The 2014 MBBRACE -UK report highlighted
subdural haematoma as a well -recognised and serious
potential complication of accidental dural puncture. 1 Delay in
diagnosis and management can have disastrous
consequences. Women may present to non -anaesthetic
specialities (such as their GP or the emergency department)
with µred-flag¶symptoms which require urgent assessment.
Methods: We undertook a questionnaire survey to assess
knowledge of the symptoms and management of post -dural
puncture headache (PDPH) and µred-flag¶ clinical features
amongst the specialities of obstetrics, general practice,
emergency medicine (ED) and midwifery. We also assessed
each practitioner¶s confidence at managing these cases.
Results: A total of 31 responses were collated. 93% of
participants were aware that a PDPH is postural, however only
70% were aware that the headache is typically frontal. Less
than a quarter of professionals questioned were aware of other
associated symptoms of PDPH such as neck stiffness,
photophobia and tinnitus. The red -flag symptoms were less
well known. The majority of staff felt that fitting was a
worrying sign but less than half would be concerned by a
headache that did not improve on lying down. Only 50% of
those included in our survey felt that drowsiness needed
further investigation. All GP trainees questioned stated they
did not feel confident in managing PDPH and were unsure of
the clinical features and red-flag symptoms. ED doctors felt the
most confident and were the most successful in correctly
identifying red-flag symptoms. However, 25% of ED doctors
could not offer any interim measures whilst awaiting
anaesthetic review. Midwifes were mostly aware of the main
symptoms of PDPH but were less knowledgeable regarding
red-flag symptoms (25%).
Discussion: This survey has highlighted a gap in knowledge
f o r n o n -anaesthetic specialities and allied healthcare
professionals who may be involved in the care and diagnosis
of women with PDPH and associated complications. We aim to
improve knowledge and confidence by providing teaching
sessions to these professionals within our trust. We plan to
resurvey in one years¶time to assess the effectiveness of our
teaching.
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Introduction: There is no guidance in the UK on what blood
tests are required before neuraxial block, or their timing. In
labouring women, the decision regarding the safety of spinal
and epidural block is left to each individual anaesthetist. This
leads to delays in delivery of epidural analgesia and results in
unnecessary general anaesthesia (GA) for caesarean section.
This study was prompted by two such cases in our
department. As there is no clear consensus on which tests are
required and when, it is unsurprising when a desired blood
test has been omitted. The aim of this study was to assess
current knowledge on blood tests required before neuraxial
block and then introduce local guidance.
Methods: Initially a departmental survey of 30 midwives was
performed. This examined the understanding of midwives as to
which blood tests were required and their timings in six clinical
scenarios. This was followed by the development of locally
agreed guidelines. This was distributed to the obstetric
department along with an education programme and ready
availability of these guidelines in each labour room. Midwives
were subsequently re -surveyed in order to ascertain if there
had been any change in findings.
Results: Thirty midwives responded each to the pre - and
post - survey.

Fit & well pregnancy
Mild to moderate PIH
Severe PIH
Cholestasis of pregnancy
Isolated low platelets
Stable ITP

Compliance before
intervention (%)
53.3
26.7
30
20
10
13.3

Compliance after
intervention (%)
96.6
96.6
93.3
76.7
86.7
86.7

PIH: pregnancy -induced hypertension; ITP: idiopathic
thrombocytopenic purpura
Discussion: This study emphasises the importance of local
guidelines which detail the required tests, and when they
should be done, before performing a labour neuraxial block. A
recent survey suggests only 60% of departments have such
guidelines. 1 It is also demonstrated that strategies to reduce
unnecessary GA sections and delays in epidural analgesia
should be multi -disciplinary as it is often midwives who
request the required tests. Our intervention aimed to develop
midwives' knowledge of the tests and also improve the system
by creating easily accessible guidelines in strategic locations
throughout the obstetric department. This approach resulted
in much improved understanding of the tests required and
gave midwives the guidance to make informed decisions about
what tests are required for their patients. It is anticipated that
this will lead to timely and safe interventions for our patients.
Reference
1. Lewis H, Vallance H. Labour epidurals and blood tests. OAA survey
161, www.oaa-anaes.ac.uk/UI/Content/Content.aspx?ID=2420

P.32 Comparison of caesarean section rates in patients
receiving remifentanil patient-controlled analgesia
versus epidural for labour analgesia
HML SaitchSL WilliamsE Lewis
Singleton Hospital, Swansea, UK
Introduction: R e m i f e n t a n i l h a s b e e n u s e d i n o b s t e t r i c
analgesia for 10 years, and its place in the field is growing. 1,2 It
can prevent the need for an epidural and is associated with
good rates of maternal satisfaction. 3
Methods: Data on delivery outcome and parity were extracted
from our obstetric anaesthetic Microsoft Access database.
Women receiving remifentanil patient -controlled analgesia
(PCA) or an epidural between January 2012 to June 2017 were
included. Women r e c e i v i n g a n e p i d u r a l h a d a b l o c k
established, and then received up to 20 mL 0.1%
levobupivacaine + 2 g/ml fentanyl every 30 min. The
remifentanil PCA protocol gives a 40 g bolus with two-minute
lockout.
Results: A total of 5771 women were included. 3515/5771
(60.9%) had an epidural and 2256/5771 (39.1%) received
remifentanil.
Table: Caesarean section rates in women receiving remifentanil
and epidural analgesia

All Patients
Nulliparous
Multiparous

Remifentanil
466/2256 (20.7%)
290/1050 (27.6%)
109/869 (12.5%)

Epidural
1217/3515 (34.6%)
811/2163 (37.4%)
253/573 (44.1%)

Discussion: The recent Cochrane Review did not identify a
difference in caesarean section rates between epidural and
remifentanil. However, the studies included were largely
underpowered to detect a difference. 3 A large Dutch trial, not
included in the review, demonstrated no significant difference
in caesarean section rate between epidural and remifentanil,
although this was a secondary outcome. 4 It is difficult to
justify extrapolation of this result to the UK due to a 75%
normal vaginal delivery rate in the study. Our data show a
13.9% higher caesarean section rate with epidural compared
with remifentanil overall and in multiparous women there was a
31.6% difference in the caesarean section rate. Con clusions
cannot be borne from these uncontrolled retrospective data.
However, the population size and magnitude of the difference,
suggests further investigation is warranted the UK setting.
Funding is being sought for a prospective study investigating
this. If significant differences were found it would influence
practice in obstetric anaesthesia.
References
1. Hill D, Remifentanil in Obstetrics, Curr Opin Anaesthesiol. 2008;
21: 270 -4.
2. Howie KM, Millar S. Usage of remifentanil patient controlled
analgesia in labour in the UK, Int J Obstet Anesth 2010; 20: S36
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with remifentanil versus alternative parenteral methods for pain
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P.33 Maternal haemodynamics during labour epidural
analgesia with and without adrenaline
F HaidlC TronstadLA RosselandV Dahl
Institute of Clinical Medicine, Faculty of Medicine,
University of Oslo, Oslo, Norway
Introduction: Pregnancy is associated with changes in the
maternal haemodynamics, such as increased cardiac output
and reduction in systemic vascular resistance. These changes
are increased further in labour where large fluctuations in
cardiac output and blood pressure are reported. 1 Epidural
analgesia is widely used for pain relief in labour. However, few
studies are published about the possible maternal
haemodynamic effects of epidural analgesia. Adrenaline is
often used as an additive to epidural solutions, but little is
known about the haemodynamic effects. The aim of this study
was to investigate the maternal haemodynamics during labour
with epidural analgesia with or without the addition of
adrenaline.
Methods: This study was approved by the regional ethics
committee and the Norwegian Medicines Agency. All
participants gave written informed consent. Nulliparous
women requesting epidural analgesia were randomised to a
solution consisting of 0.1% bupivacaine and fentanyl 2 g/mL
with or without adrenaline 2 g/mL. Participants were
monitored before, and continuously for one hour after epidural
activation using the Nexfin CC, a non-invasive haemodynamic
monitor. Epidural analgesia was initiated with 10 mL of
solution followed continuous infusion at 5 mL/h. The primary
outcomes were changes in peak systolic blood pressure and
peak cardiac output at contractions during the first 30 min after
epidural activation. Heart rate was converted in to median
values for every 5 min of the study period. A linear mixed
model was used to analyse the primary outcomes.
Results: Forty-one patients were enrolled in the study. Two
were excluded due to malfunctioning epidural catheter, and an
additional three were excluded from analysis due to bad
haemodynamic data quality, leaving 18 parturients in each
group. Baseline data were similar between groups. Adrenaline
had no significant effect on the temporal development in peak
systolic blood pressure (P=0.26), peak cardiac output (P=0.84)
or heart rate ( P=0.24) after the initiation of the epidural.
Furthermore, there were no significant differences in these
parameters before and after epidural activation within both
groups (P=0.55, P=0.54, P=0.59). Pain receded similarly in both
groups. There were no significant differences in neonatal
(Apgar score or umbilical blood gasses) or maternal obstetrical
outcomes (motor block at one hour, mode of delivery, length
of delivery).
Discussion: We found no significant haemodynamic effects of
adding adrenaline 2 g/mL to an epidural analgesia solution. It
is of interest to note that although the epidural analgesia gave
effective pain relief, there was little effect on the maternal
haemodynamics, regardless of adrenaline addition. This
indicates that pain during labour is not a major contributor to
the haemodynamic fluctuations seen during uterus
contractions in labour. From a haemodynamic perspective, the
addition of adrenaline to epidural solutions appears to be safe.
Reference
1. Kuhn JC, Falk RS, Langesaeter E. Haemodynamic changes during
labour: continuous minimally invasive monitoring in 20 healthy
parturients. Int J Obstet Anesth 2017; 31: 74 -83
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P.34 Double back: a quality improvement project for
epidural top-up for theatre
J SiskK HarperK Litchfield
Princess Royal Maternity , Glasgow Royal Infirmary ,
Glasgow , UK
Introduction: The RCOA recommends that >85% of category
1-3 c a e s a r e a n s e c t i o n s b e c a r r i e d o u t u n d e r r e g i o n a l
anaesthesia, including epidural top-ups. 1We started a quality
improvement project entitled "Double Back " looking at drugs,
dosing, documentation and what we might 'do differently' to
reduce variation in practice and hopefully improve success
rate and maternal satisfaction. Is there a magic formula? This
served as an anonymous departmental educational tool to
optimise both clinical practice and develop standards for
documentation.
Methods: Approval was sought from the local audit committee
to interrogate our existing postnatal audit over a monthly
period. Five cases with significant educational value were
reviewed in detail. This included examples of epidural top-ups
(3) and those where epidural top -up was not the primary
anaesthetic technique for theatre (2). These five cases were
anonymously presented and discussed at departmental
teaching to aid consensus on a guideline of best practice.
Results: All three epidural cases used 15-20 mL lidocaine with
1:200 000 adrenaline and two out of three were supplemented
with fentanyl 50 g. All had diamorphine 3 mg given post
delivery. Patient satisfaction at follow-up was adequate in one
case, and excellent in two. In one of the remaining cases, a 20
mL top-up was administered but only achieved a block height
of T6 at 15 minutes. This was abandoned and a spinal was
performed. In the final case, the decision was made for a spinal
as the mother had received multiple analgesic top -ups in the
labour room with minimum effect. Previous studies have
suggested this is a marker for likely top -up failure. 2 In both
spinal cases the anaesthetic was rated as excellent.
Documentation for all cases was incomplete.
Discussion: The five cases generated, not unsurprisingly,
significant intra-departmental discussion on factors including
optimal dosing, synergistic use of fentanyl, time allowed to
establish a block. This in itself was useful educationally. As
such this 'deep dive' review will be continued on regular basis.
No magic formula was apparent from the successful epidural
cases and for the conversion to spinal cases, the decision
making processes appreciatively are multifactorial. However, it
was clearly apparent that better documentation would have
clarified and upheld decision making. This has led to the
development of minimum documentation recommendations as
both a contemporaneous decision making tool, and for
retrospective purposes.
References
1. Royal College of Anaesthetists. Raising the Standard: a compendium
of audit recipes. 3rd Edition 2012. Section 8.
https://www.rcoa.ac.uk/system/files/CSQ-ARB2012-SEC8.pdf
2. Bauer ME, Kountanis JA, Tsen LC, et al. Risk factors for failed
conversion of labor epidural analgesia to cesarean delivery
anesthesia: a systematic review and meta -analysis of observational
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P.35 Anyone for coffee? Suitability of beverages during
labour according to calorific content
LE FriedmanR SoysaSM Yentis
Anaesthetics, Chelsea and Westminster Hospital NHS
Foundation Trust, London, UK
Introduction: Over the years maternity units have adopted
more liberal policies on oral intake during labour, 1 and recent
NICE guidelines suggest that low -risk women should be
informed that they may drink and/or eat a light diet in
established labour. 2 We commonly observe beverages from
local outlets brought into labour rooms, and wished to provide
useful information for women when deciding on their
suitability during labour based on their calorific content, the
main determinant of gastric emptying for liquids. 3
Methods: We obtained nutritional details of popular beverages
IURPFRIIHHVKRSVLQRXUKRVSLWDO VYLFLQLW\ &RVWD
6WDUEXFNV&DIIH1HUR3UHW$0DQJHU IURPWKH
companies' websites, and have produced a poster to which
labour ward staff and women can refer. Two examples are
shown in the Table.
Results: Calorific content ranged between 118 and 305 kcal;
fat between 4 and 21 g; carbohydrate between 11 and 43 g;
and protein between 7 and 13 g.
Table. Composition of calorific content of mocha (M) and latte
(L) coffees
Per serving
Energy (kcal)
Fat (g)
Carbohydrate (g)
Protein (g)

Caffe Nero
M
L
305
135
21
5
22
14
7
10

Pret
Costa
M
L
M
L
173 118 363 207
5
4
15 12
21 11 43 14
10
8
13 10

Starbucks
M
L
321 143
13
5
38
15
11
9

Discussion: Fat and sugar content has traditionally been
thought to be the main factor affecting gastric emptying of
liquids, though recent evidence suggests it is the calorific
content rather than the compositional differences. 3 Similar hot
drinks from different outlets may differ markedly in their
calorific content, and thus the rate of gastric emptying. We
hope that our poster will provide useful information when
advising women on which beverage is likely to remain in the
stomach for longest. It may also be useful to staff wishing to
reduce their own calorific intake.
References
1. Michael S, Reilly CS, Caunt JA. Policies for oral intake during
labour. Anaesthesia 1991; 46: 1071 -3.
2. NICE clinical guideline 190: Intrapartum care for healthy women
and babies, December 2014.
www.nice.org.uk/guidance/cg190/chapter/Recommendations#care-inestablished-labour
3. Okabe T, Terashima H, Sakamoto A. Determinants of liquid gastric
emptying: comparisons between milk and isocalorically adjusted
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P.36 How do you do yours? A survey of epidural top-up
practices for operative delivery
DL MacKayJ SiskK HarperK LitchfieldR Agaram
Princess Royal Maternity Hospital, Glasgow, UK
Introduction: Conversion of labour epidural analgesia to
anaesthesia for operative delivery is a common practice in
modern obstetric units; however, anaesthesia following failed
epidural top -up can be associated with complications. 1
Repeated analgesic top -u p s , u r g e n c y o f d e l i v e r y a n d
involvement of non-obstetric anaesthetists are risk factors in
top-up failure. 2 Departmental differences in clinical practice
may cause uncertainty among junior trainees undertaking a
placement within the obstetric unit. A survey to determine
current practice within our unit was undertaken.
Methods: As part of a local audit committee approved quality
improvement project, 26 participants (14 consultants, 12
trainees), were asked to document their preferred technique to
convert an adequate labour epidural to anaesthesia for
operative delivery. The results were summarised and the
literature reviewed to determine best practice.
Results: All participants used 2% lidocaine with 1:200 000
adrenaline, with almost half (46%) using a standard volume of
20 mL, 35% using up to 20 mL, and a minority (15%) using
more than 20 mL if required. The use of opioid was described
by all but 4 of the respondents, with the majority (54%) using
diamorphine alone, 12% using fentanyl alone, and 19% using
both. Of those using diamorphine (3mg), 12 documented
administration after delivery, one before delivery, two reported
variable timings, and four failed to specify. Seven gave
fentanyl, using doses of 50 to 100 g.

Discussion: Clear heterogeneity has been demonstrated
within departmental clinical practice, highlighting marked
differences in the use of opiate and volume of local
anaesthesia administered. Within the literature, fentanyl has
been shown to significantly speed the onset of an epidural
block, 3 while Einhorn et al. demonstrated an increased risk of
failure following spinal anaesthesia within 30 minutes of an
epidural top-up. 1 Following local presentation and discussion,
a protocol for operative epidural top -ups was introduced,
encouraging standardisation and use of fentanyl, aiming to
both support trainees and improve outcomes.
References
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P.37 The fall and fall of the epidural
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Anaesthetics, Princess Royal Maternity Hospital, Glasgow,
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Introduction: The caesarean section rate in the UK is rising. 1
Possible explanations include a rise in maternal obesity,
comobidity and maternal choice. 2 Epidural rates in the UK
doubled from 17% in 1989 to 33% in 2008. 3 Likely contributing
factors include increased epidural provision and informed
choice influencing response to maternal requests for labour
analgesia. We aimed to determine if there was a relationship
between elective caesarean section rates and epidural
analgesia in our hospital.
Methods: We used the Scottish Birth Record database to
determine the caesarean section and epidural rates over a 10year period in a single centre tertiary referral teaching hospital.
A correlation coefficient was calculated using the Pearson
method comparing the elective caesarean rate with the epidural
rate for each of the 10 years.
Results: The caesarean section rate has risen steadily from
30.9% in 2008 to 38.4% in 2017. This appears to be mainly due
to an increase in elective caesarean sections from 11.7% to
18.8% over the same period. The epidural rate has decreased
from 23.6% to 18.4%. Correlating the elective caesarean rate
with the epidural rate produces an R value of -0.943, (R
squared 0.889, P<0.01) indicating a strong negative correlation
between the variables.

Discussion: Epidural uptake is falling in our hospital. There is
a plausible association between increasing elective caesarean
sections and a reduced population of labouring women. The
strength of the negative correlation between these two
variables is good evidence that rising elective caesarean
section rates are the main driver of falling epidural rates.
remifentanil PCA is used infrequently in our unit, and we could
find no evidence of changes in midwifery or obstetric
protocols that could account for a reduction in epidural
requests. It would be interesting to see if this is replicated in
other units as this represents a significant change in obstetric
anaesthetic practice over a short timescale, with implications
both for training and the configuration of services.
References
1. Betran AP, Ye, J, Moller, AB et al. The increasing trend in
caesarean section rates: global, regional and national estimates:
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women on labour ward
J P O'DonoghueT KeastT Murphy
Anaesthetics, Queen Elizabeth University Hospital, Glasgow,
UK
Introduction: I n f o r m e d c o n s e n t h a s g a i n e d i n c r e a s i n g
importance in UK modern medicine since the landmark
Montgomery case in 2015. This case set a legal precedence
that doctors must "take reasonable care to ensure that the
patient is aware of any material risks involved in any treatment,
and of any reasonable alternative or variant treatments". 1 A
"material risk" is one in which "a reasonable person in the
patient's position would be likely to attach significance to the
risk, or the doctor is or should reasonably be aware that the
particular patient would be likely to attach significance to it". 1
We conducted a survey of postnatal women that aimed to
show if our current practice was meeting these requirements.
Methods: A paper survey was used to ask several questions
of our patients. Specifically, three of our questions were as
follows: (1) Do you feel that the risks, benefits, and side
effects of your pain relief or anaesthetic were explained to you
in enough detail that you or another patient would want? (2)
What pain relief did you use in labour? and (3) What
alternative methods of pain relief were discussed with you?
Results: We had 100 completed surveys. When asked
question 1, 56 women strongly agreed, 30 -agreed, 7-neither
agreed or disagreed, 1 -disagreed, 5-strongly disagreed and 1
woman left the question blank. When asked question 2, 27
women had an elective caesarean section and no labour: thus
73 women were able to answer this question. 20 of our patients
used only one form of analgesia and a combination of methods
of analgesia was used by 53 women. Responses from question 3
showed that 36 women (50%) had no alternative methods of
analgesia discussed with them. One woman was unable to
have any alternatives offered as she had every type of
analgesia available. Regarding alternative analgesic options
43% of the women were aware that simple analgesia was
available to them, with 40% for Entonox, 56% for diamorphine,
14% for remifentanil and 51% for an epidural.
Table: Number of women using analgesia either on its own or
in a combination with other forms of analgesia
Analgesia
Solo
Combined
Totals

Simple/none
3
24
27

Entonox
7
51
58

Diamorphine
2
30
32

Remifentanil
0
3
3

Epidural
8
30
38

Discussion: The patients perspective of our consent appears
to be that it is of a satisfactory standard with 86% of the
women surveyed feeling that risks, benefits and side effects
were explained adequately. However patients had not be given
knowledge of all the possible analgesia options available. As a
multidisciplinary team improvements must be made to our
technique, timing and delivery of this vital information so that
our patients can make informed choices regarding their care.
Our regulatory and governing bodies should assist us as they
release new advisory documents on consent.
Reference
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P.39 Risk of damage to the epidural catheter during CSE:
myth or reality?
M DavidsonA JenkinsP McGahon
Department of Anaesthesia, Queen Elizabeth University
Hospital, Glasgow, UK
Introduction: A combined spinal -epidural (CSE) technique
provides the benefit of rapid onset of the spinal component
and the ability to extend anaesthesia and analgesia with the
epidural component. CSE techniques are broadly divided in to
needle-through-needle or separate needle approach. When
using a separate needle technique, a theoretical risk of damage
to the epidural catheter when inserting the spinal needle has
been suggested. 1, 2 While structural damage of <25% of the
wall thickness of epidural catheters used in epidural kits has
been seen, 3 we are unaware of any study demonstrating
perforation risk of the catheter and sought to investigate if this
was possible.
Methods: Saline filled, closed-end 16 - and 18 -gauge epidural
catheters were affixed tightly then loosely to a rigid surface.
Two investigators each undertook three attempts, using a
single-handed advancement. A third investigator assessed for
evidence of saline leak by attempting injection through the
catheter. We defined this as a perforation through which fluid
could macroscopically be seen leaking.
Results: The n umber of successful attempts on epidural
catheter (Smith Medical) are summarised in the Table.
Spinal Needle
20G Quincke BD
22G Quinke BD
24G Sprotte Panjunk
25G Whitaker BD
25G Whitaker Vygon

16G- tight
0/6
1/6
0/6
0/6
0/6

16G- loose
0/6
0/6
0/6
0/6
0/6

18G- tight
0/6
0/6
0/6
0/6
0/6

P.40 Evaluating and improving success of labour epidurals:
impact of a troubleshooting guide
K Harper J SiskR AgaramK Litchfield
Princess Royal Maternity , Glasgow Royal Infirmary ,
Glasgow, UK
Introduction: We wished to evaluate the success of our
epidurals. One measure of success is patient satisfaction. At
postnatal follow up, it is suggested by the RCOA, that
HSLGXUDOVDWLVIDFWLRQRYHUDOOVKRXOGEH 1 2 Our main
objective was to evaluate whether we are currently meeting
RCOA standards for epidural analgesia in labour and whether
success has improved following the introduction of our labour
epidural troubleshooting guide.
Methods: After obtaining audit committee approval, maternal
satisfaction scores from labour epidurals were retrospectively
collected from the existing postnatal audit forms from MarchAugust 2016 and January -October 2017. A score of good or
excellent was classed as a successful labour epidural. A locally
devised epidural troubleshooting guide was introduced in the
department in May 2016. Our data collection period included
months pre and post introduction of this educational tool,
allowing evaluation of its impact.
Results: Satisfaction scores before May were less than 80%.
The lowest score was 72% in April 2016. They have
consistently been above 83% after the trouble shooting guide
introduction, reaching a high of 94.8% in July 2016.

18G- loose
0/6
0/6
0/6
0/6
0/6

Discussion: U n d e r s i m u l a t e d c o n d i t i o n s w e h a v e
demonstrated that it is possible to cause potentially clinically
significant damage to an epidural catheter with advancement
of a spinal needle. This was achieved once by a cutting spinal
needle not commonly used in our institution for subarachnoid
block. However after 72 attempts with pencil point spinal
needles we were unable to replicate this.
References
1. Kestin IG. Spinal anaesthesia in obstetrics. Br J Anaesth 1991; 67:
663.
2. Ong K, Sashidharan R. Combined spinal±epidural techniques. Contin
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3. Wahlen B, David M, Stanek A. Structural damage of epidural
catheters during combined spinal epidural anaesthesia: a
lightmicroscopical study. Der Anaesthesist 2006; 55: 547 -9.

Discussion: Overall, whilst the RCOA defined success rate of
98% has not been achieved, there has been a steady and
sustained improvement in epidural satisfaction following the
introduction of the guide. With a high trainee turnover,
achieving a lasting impact with educational tools can be
difficult. However, continued focus on tools such as the
trouble shooting guide clearly can benefit success rates.
Targeting epidural analgesia has led to an ongoing wider
quality improvement initiative focusing on epidural top -up
success. A educational best practice guide for top -ups is
being developed and data collection is underway regarding
maternal satisfaction with top -ups. In conclusion, epidural
satisfaction is a multi -factorial process but continued focus
optimises outcomes and quality improvement methodology
helps to signpost where interventions are successful.
References
1. RCOA 2012 section 8.7, https://www.rcoa.ac.uk/system/files/CSQ ARB2012-SEC8.pdf
2. Kinsella M. A prospective audit of regional anaesthesia failure in
5080 caesarian sections. Anaesthesia 2008; 63: 822 -32
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P.41 Impact of introducing enhanced recovery for elective
caesarean section in a tertiary obstetric unit: the
Oxford experience
LD MacKenzieS Halder
Nuffield Department of Anaesthesia, John Radcliffe Hospital,
Oxford, UK
Introduction: Enhanced recovery (ER) for elective surgery is
increasingly applied across many surgical disciplines. Recent
focus on applicability to obstetric practice 1 has resulted in
interest in similar programs for elective caesarean section (CS)
service throughout the UK. 2 ER programs utilise care
protocols to improve return to function while decreasing
length of stay (LOS), complications and not increasing
readmissions. 3 Our tertiary obstetric centre recently adopted
an ER pathway. The service was audited before and after
introduction to ensure safety and assess efficacy.
Methods: Permission was granted by the hospital audit
committee before data collection. All elective CS patients were
audited over a four week period pre and post ER
implementation (May/Jun, Oct/Nov 2017). History, operative
timing, blood loss, LOS, 72-h pain scores, complications and
patient satisfaction were collected. Comparisons were made
pre and post implementation. Normality of data was
determined by Shapiro Wilk test and statistical analysis by
Mann Whitney U test.
Results: There were no differences between comparison
groups' gestation, parity, indication, BMI, anaesthetic
technique, blood loss or fluid fast. When only ER suitable
patients were compared, there was a significant reduction in
both LOS as well as day of discharge following ER
implementation. When all CS patients were compared this
result was not significant, but trended towards earlier
discharge (Table). ER resulted in more patients discharged on
day one. 43.5% of ER suitable patients were discharged day
one post versus 5.9% pre ER implementation and 28.8% post
versus 6.0% pre for all CS patients. There was no change in
patient satisfaction and no increase in complications or
readmissions.
Table. Outcome data pre and post ER implementation.
ER-suitable patients
LOS (h)
Day of discharge
All CS patients
LOS (h)
Day of discharge

Pre -ER
n = 17
56 (52.8 -63.0)
2 (2 -2)
n = 49
58 (55.0 -82.0)
2 (2 -3)

Post -ER
n = 23
53.3 (34.0 -55.9)*
2 (1 -2)*
n = 51
56 (36.5 -81.3)
2 (1 -3)

Data are median (IQR) *P<0.05 vs Pre-ER.
Discussion: For ER suitable patients, introduction of an ER
program significantly reduced LOS in hours and significantly
increased the number of patients discharged on day one.
Furthermore, ER implementation may have impacted all CS
patients, as even with inclusion of higher risk patients, more
were discharged on day one. A postnatal bed for one day in
our unit costs approximately 400. Therefore, ER could
represent a minimum yearly savings of around 57 600.
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P.42 Enhanced recovery after elective caesarean section:
effect of deprivation index on analgesic requirements
and length of stay
M DavidsonKN Litchfield
Princess Royal Maternity, Glasgow Royal Infirmary,
Glasgow, UK
Introduction: A relationship between reporting of pain and
deprivation has been shown to exist in the non -obstetric
population, 1,2 and indeed correlation been persistent pain after
caesarean section and social deprivation has also been
demonstrated. 3 However, there exist limited data on the effect
of socioeconomic characteristics on outcomes after elective
caesarean section (ELCS) in the UK. While our obstetric
enhanced recovery after surgery (ERAS) programme is in its
relative infancy we sought to investigate the influence of
deprivation index on analgesia uptake and hospital length of
stay after ELCS to determine if education given at preoperative
classes should be tailored to specific groups.
Methods: Routinely collected postoperative data from the
ERAS programme for eight months of ELCS were reviewed.
Data included length of hospital stay (LOS), request for
additional analgesia and Scottish Index of Multiple
Deprivation (SMID). SMID is a postcode-derived deprivation
score identifying small area concentrations of multiple
deprivation, 4 w h i c h c a n b e r a n k e d i n d e c i l e s . O n t h e
Deprivation index (Di) 1 are the most deprived areas and 10
least deprived. Incomplete data for women in whom Di could
not be derived were excluded. Chi-squared test was used to
determine statistical significance.
Results: 1117 ELCS cases were included. Women from the
most deprived areas (Di 1-3) represented 54% of our data set
population (n= 605). Only 18% of women were from the least
deprived areas with Di 8-10 (n=201). Median LOS for all women
was 2 days [range 0 -88 days, IQR 1] and there was no
difference in LOS between highest and lowest Di groups.
Additional analgesia was requested by 27% of all women (n=
304). There was no statistically significant difference in
additional analgesia requests made by women in the lowest Di
groups and in the highest Di groups respectively, which were
27% (n=162) and 23% (n= 47) (P= 0.34).
Discussion: All women booked for ELCS in our institution are
invited to group-based education classes about peri-operative
care which highlights postoperative analgesia. In our data set,
there was no difference between either LOS or additional
analgesia requests and deprivation index. Preoperative
education may be an effective way of disseminating
information with regards to accessing analgesia
postoperatively and negate the previously observed effects
on women from more deprived populations.
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Introduction: Optimal analgesia after caesarean section (CS) is
important in fulfilling patient expectations, 1 a n d v i t a l i n
allowing women to care for babies. Many units have described
potential for improvement but prescribing behaviour is not
cohesive. 2 NICE guidance continues to include codeine, 3
despite safety concerns. However, weak opioids where
required represent an important component of multimodal
analgesia. While perfection is probably unachievable, even
improving services can be difficult. The Royal College of
Anaesthetists ¶standards suggest that >95% of women should
be satisfied with analgesia on day 1. 4Whilst we achieve high
satisfaction and offer a standardised package of care for
elective CS we feel we can improve on this by putting patients
at the centre of care.
Methods: Initial data were collected for all women undergoing
elective or emergency CS. Patients were reviewed on day 1 and
by telephone on day 4 -6. Indication for CS, preoperative
analgesia, anaesthetic technique and intraoperative and
postoperative analgesia, pain scores and details of take home
analgesia were recorded.
Results: 35.6% of patients recalled a preoperative discussion
regarding analgesia. Day 1 median pain score was 5 (IQR 3-7).
In patients undergoing elective CS, median pain score on day
4-6 was 2 (IQR2 -3), compared with 5 (IQR 2.5 -6.5) for
emergency CS. Of patients undergoing elective CS, 33.3% were
discharged with paracetamol and ibuprofen, 50% with
paracetamol alone. None were prescribed a weak opioid. As
expected, prescribing behaviour varied for emergency CS, with
41.2% of women receiving paracetamol and ibuprofen, 23%
receiving paracetamol alone.
Discussion: Our data are in keeping with similar projects, 2and
pain scores reflect opportunities for improvement. Discharge
prescriptions vary and demonstrate that patient subgroups are
likely to have different requirements. To pursue this complex
problem, we are undertaking a multi-facet quality improvement
project with 6 -months continuous data collection, allowing
interventions with real-time patient feedback. This will offer a
truly patient -c e n t r e d p a c k a g e o f c a r e , t a i l o r e d t o o u r
population and patient subgroups. In the first instance we
have improved our patient information process, changed our
NSAID of choice, and changed our take-home prescribing. We
have developed a rapid -access service for patients and
relatives to offer 24 -hour support after discharge. This will
allow families to go home with confidence and facilitate
discharge of patients with ongoing analgesic needs.
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hospital
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Introduction: Enhanced recovery protocols are practised by
many surgical specialties with the aim to optimise the patient
preoperatively and allow early return to normal function. 1
Obstetric units are beginning to recognise the benefits for
elective caesarean sections. NICE stated women who are
recovering well, and do not have complications following
caesarean section should be offered early discharge (after 24
h) from hospital and follow-up at home. 2One survey observed
that of the women discharged on Day 2, 46% would have
preferred to be discharged on Day 1. 3
Methods: A literature review was conducted for enhanced
recovery in the elective caesarean section population. Patients
were retrospectively identified from the theatre register, who
had undergone elective caesarean sections in the preceding
two months. Notes were reviewed and data collected on a
number of parameters, highlighted below, to ascertain current
local practice.
Results: Sixty patients were identified and notes reviewed.
The mean time of fasting for solids was 12 h and for fluids was
2 h 55 min. Urinary catheters were in situ for a mean time of 23
h 5 min and first mobilisation was occurring at a mean time of
21 h. The mean time to discharge was at 2.2 days.
Discussion: Urinary catheter and first mobilisation times far
exceeded recommendations and the mean time to discharge
exceeded NICE guidelines. 2 The initial principles implemented
were: 1) patients were given carbohydrate drinks until
admission to the elective theatre suite 2) urinary catheters to
be removed and 3) early mobilisation at 6 h or when neuraxial
blockade had worn off. These principles were introduced with
the education of the midwives and obstetricians in the
hospital. A re- audit in six months will indicate the outcomes of
the implementation of the initial principles.
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Introduction: A recent survey conducted at our hospital
suggested that when patients and partners are separated
before caesarean section (CS) under regional anaesthesia
(RA), patients were less anxious than their partners as they felt
the theatre staff put them at ease while establishing RA. In
comparison, partners were left alone during this period of time,
which was often longer than they were expecting, leading to
increased anxiety. 1A 2015 OAA survey found that 56% of
obstetric units who routinely allow partners in theatre for CS
under RA, do so before commencing RA. 2 We have carried
out a service evaluation questioning patients' partners on their
anxiety levels and various staff members on their experience
and perception of having partners in theatre before
commencing RA.
Methods: For Elective CS we asked 50 partners to rate their
anxiety level between 1-10 at three stages: (1) on the ward
preoperatively, (2) waiting in the theatre corridor while RA was
administered to the patient and (3) once they were in the
theatre during the CS. We then asked 10 midwives and 15
anaesthetists involved in elective CS where they thought the
partner should be during administration of RA.
Results: Data were collected over four months from 50
partners. Only one partner was in theatre during administration
of RA. On the ward preoperatively 34 (69%) partners scored
their anxiety 1-5 and 15 (31%) 6 -10. Waiting in the corridor
while RA was administered 21 (43%) scored 1-5 and 28 (57%)
6-10. In theatre during the CS 30 (61%) scored 1-5 and 19 (39%)
6-10. When asked where they would prefer to wait during
administration of RA 27 (55%) of partners chose in theatre and
22 (45%) chose outside theatre. Four (40%) of midwives and 12
(80%) of anaesthetists had prior experience of partners in
theatre during administration of RA. Three (30%) of midwives
and five (33%) of anaesthetists felt that the partner should be
in theatre at this time.
Discussion: It is clear from the recent OAA survey that our
local practice to keep partners outside theatre during RA puts
us in the minority in the UK. Our survey supports previous
results that suggest partners are most anxious during this time.
It is less clear where partners would prefer to wait and we have
debated whether this may be due to a fear of the unknown or a
desire not to be demanding. Some partners were clearly more
comfortable outside theatre due to a variety of reasons such
as needle phobia but this was true throughout the CS. Of the
staff, it is clear that resistance towards this area remains. Many
commented that it depends on the individuals and this must be
assessed on a case by case basis. Other anaesthetists felt the
presence of the partners could be unhelpful, especially in
cases of difficult RA. We plan to initiate a choice for the
partners as to whether they wait inside or outside theatre
during RA, initially for our elective CS, in an effort to improve
the experience for our patients.
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Introduction: Although magnesium is not a primary analgesic,
it enhances the analgesic actions of more established
analgesics as an adjuvant agent. 1Magnesium sulfate (MgSO4)
has been reported to be effective in perioperative pain
treatment and in blunting somatic, autonomic and endocrine
r e f l e x e s p r o v o k e d b y n o x i o u s s t i m u l i . 2Administered
intravenously it decreases incidence of eclampsia and its
complications, and incidence of progressing to severe forms of
disease in patients with mild form of preeclampsia (PE). 3
Magnesium can prevent the induction of central sensitization
from peripheral nociceptive stimuli at the spinal action site by
blocking N-methil-D-asparthat (NMDA) receptors in a voltagedependent manner. 3It reduces uterine hyperreactivity,
vasoconstriction of placenta caused by lipid peroxides,
improves utero-placental blood flow and has tocolytic effect. 3
Methods: Local ethics committee approved research protocol
and all patients signed informed consent. All patient records
with a diagnosis of PE in period from May 2017 until Dec 2017
were reviewed. In total, this retrospective study included 74
patients who underwent caesarean section. Out of this
number, 54 patients received MgSO4 with analgesics
(paracetamol, NSAID, tramadol) intravenously, and 20 patients
received only analgesics in postoperative period. The initial
dose of MgSO4 was 4 g in infusion over 10 min, with
maintenance of 1 g/h. Hemodynamic changes were registered
by noninvasive monitoring (heart rate, arterial blood pressure).
Presence of pain was tracked with visual analog scale (VAS).
Protein/creatinine (P/C) ratio, as one of the indicators of PE,
was recorded in all patients.
Results: The group of patients who received MgSO4 in
combination with analgesics had significantly lower arterial
blood pressure and heart rate compared with the group that
received only analgesics postoperatively ( P<0.01). The
MgSO4 group had lower VAS pain scores in postoperative
period ( P<0.01). Additionally, patients treated with MgSO4
used less analgesia after cesarean section (P<0.009). P/C ratio
was lower after administration of MgSO4 in PE patients
compared to PE patients who did not received MgSO4
(P<0.01).
Discussion: Patients with diagnosis of PE who receive MgSO4
in postoperative period feel less pain and use less analgesics.
Additionally these patients have less expressed symptoms of
PE (hemodynamic instability and P/C ratio).
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treatment protocol with MDT involvement
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Introduction: Antenatal anaemia is defined as a haemoglobin
(Hb) of <110 g/L before 28 weeks and <105 g/L after 28 weeks
of pregnancy. Anaemia in pregnancy is associated with
preterm delivery, low birth weight, wound infection and
possibly increased rates of postpartum haemorrhage due to
uterine atony, which may necessitate a blood transfusion.
Antenatal anaemia is independently associated with an
increased risk of death (RR-3.85). 1
Methods: After obtaining ethical approval from the trust
Clinical Effectiveness Unit, all pregnant women with Hb <105
g/L before an elective caesarean section over a 3-month period
from 1 August to 31 October 2017 were included in the study.
Patient details, age, BMI, whether Hb was checked at regular
intervals: at booking and 28 weeks (24 weeks for twins), and if
the patient was anaemic at any point, what actions were taken
and if bloods were repeated in 3-4 weeks, estimated blood loss,
and details regarding blood transfusion were collected.
Results: Twenty-nine patients were identified with a pre -op
Hb <105 g/L before elective caesarean section over the 3 month period. We reviewed the notes of 25 patients. Mean age
was 30.9 years (17-42). Mean BMI was 28.4 kg/m 2 (20-45). All
25 patients had a full blood count (FBC) checked at booking;
three (12%) were anaemic. All three patients were prescribed
oral iron. Only one of these patients had a repeat Hb check 3
weeks later. At 28 weeks (24 for twins), only 19 patients had
FBC done. Eight of these 19 (42%) patients were anaemic at 28
weeks, of whom six were prescribed or asked to continue oral
iron. 11 patients (57%) who were not anaemic at 28 weeks were
anaemic at pre-op testing. Mean estimated blood loss was 586
mL (300-2000). One patient received a blood transfusion, and
three patients received parenteral iron. Three patients had
post -op sepsis and delayed discharge.
Discussion: N I C E a n d R C O G s t r o n g l y r e c o m m e n d
identification and treatment of antenatal anaemia. 2 The World
Health Organisation recommends daily oral iron and folic acid
supplementation to all pregnant women to prevent maternal
anaemia. 3 57% of patients who were not anaemic at 28 weeks
were found to be anaemic at pre-op testing. Implementation of
the new pathway with MDT consultation in our hospital, with
FBC testing between 31-34 weeks may be helpful in preventing
and treating cases of antenatal anaemia, with parenteral iron if
necessary. Complications associated with antenatal anaemia
can be prevented and there may be cost savings to the
hospital.
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Introduction: Enhancing recovery post elective caesarean
section (CS) is an ongoing quality improvement project in our
hospital. New guidelines have been implemented to achieve a
more speedy return to a feeling of normality for these women.
Improved preparation, including carbohydrate drinks, a focus
on information giving and engagement by encouraging
personalised CS and recovery plans are key concepts in our
project. To measure results and guide future changes we
sought to establish current maternal perceptions surrounding
recovery and confidence in performing essential day to day
activities following surgery. Measurement of perceived self
efficacy is a widely used tool in similar areas such as adoption
of health practices and therapeutic change. Self efficacy is
defined as the personal conviction to successfully execute an
action, producing a desired result in a given situation. 1
Methods: A proforma was used to collect data on CS over a 2week period, this included a self-efficacy questionnaire
containing multiple key activities relating to both personal and
baby care. Maternal self-confidence in performing each of
these activities was scored by patients from 0 (not at all
confident) to 100 (highly certain can do).
Results: Data were collected for 11 elective and eight
emergency CS. The majority of elective CS (10/11) women
received a carbohydrate drink vs only two of eight emergency
CS. Fasting times (inc carbohydrate drink) were 3.45 h for
elective CS and 7.85 h for emergency CS. Time from
anaesthetic start to discharge were 37.4 hs for electives CS and
56.3 h for emergency CS.
Table: Mean self efficacy scores on postoperative day 1 and 2

I can move around freely
with no pain or mild pain
I can have a shower
I can dress myself unaided
I can manage my tablets for
pain control
I can provide basic care for
my baby without assistance
I can lift my baby with no
pain or mild pain
I can feed my baby

Day1
Day 1
Elective Emerg

Day2
Elective

Day2
Emerg

44.3

42.2

83

83.3

82.9
85.7

59.4
54.4

84
91

83.3
88.3

85.7

97.8

97

96.7

89.3

85

96

95

69.3

59.4

92

68.3

93.3

81.3

100

85

Discussion: W o m e n d e l i v e r e d b y e l e c t i v e C S h a v e a
combination of lower fasting times, higher levels of self
efficacy for personal and baby care (in most areas) and shorter
discharge times compard to those women delivered by
emergency CS. Clearly there are many variables between
elective and emergency, enhanced recovery programmes being
just one in this instance. It would be interesting to continue
this work by comparing elective CS with and without
enhanced recovery programmes in this way. Improving the
recovery and self efficacy of women delivered by emergency
CS would also be a worthwhile area to explore further.
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P.49 Does pain relief improve maternal satisfaction?
Quality improvement project on postoperative
analgesia following caesarean section
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UK
Introduction: The Royal College of Anaesthetists (RCOA)
recommend achieving optimal satisfaction rates with analgesia
in >95% women on the first postoperative day following
caesarean section (CS). 1
Methods: Our quality improvement project involved two
phases. In phase 1 we conducted primary audit to review
current practice. In phase 2, we re -audited our practice after
introduction of local anaesthetic (LA) infiltration technique.
Both audits were registered with and approved by the hospital
audit committee and each data set was collected prospectively
from 50 patients undergoing CS under spinal anaesthesia. The
LA infiltration involved a 6-point full thickness flap infiltration
into medial and lateral quadrants of the CS wound performed
by the surgeons before skin closure. A total volume of 40 mL
0.25% L-bupivacaine was used. Data collection was facilitated
by utilizing a standard questionnaire, which included pain
scores (Numerical Rating Scale) at 4, 12 and 24 -hour period
post CS, satisfaction score (1 -5, 1=very dissatisfied; 5=very
satisfied), time to first rescue analgesia, total morphine and
total tramadol consumption over 24 h post CS. Statistical
comparison was done using the Mann Whitney U test, with
P<0.05 indicating statistical significance.
Results: The use of LA infiltration significantly improved
patient satisfaction ( P= 0 . 0 3 1 ) . 9 2 % o f p a t i e n t s w e r e
satisfied/very satisfied in re-audit group, as opposed to 74% in
primary audit. There was an improvement in pain scores at 4 h
post CS (P=0.018), no difference in pain scores were noted at
12 h and although there was a tendency towards decreased
pain score at 24 h, it did not reach statistical significance
(P=0.155). Time to first rescue analgesia showed a tendency to
increase in the re -audit group ( P=0.262).There was no
difference in total opioid consumption between the groups.

Satisfaction Score
Pain score 4 h
Pain score 12 h
Pain score 24 h
Time to first
analgesia(min)
Total morphine(mg)
Total tramadol(mg)

Audit
phase 1
4.04 [3.74, 4.34]
3.16 [2.49, 3.83]
4.04 [3.46, 4.62]
5.16 [4.51, 5.81]
332.9
[222.9, 442.9]
2.9 [0.5, 5.3]
89 [60, 118]

Re-Audit
phase 2
4.5 [4.29, 4.71]
2.04 [1.56, 2.52]
3.86 [3.16, 4.56]
4.48 [3.93, 5.13]
450.5
[320.5, 580.5]
0.8 [0.04, 1.56]
92 [63, 121]

P value
0.031
0.018
0.429
0.155
0.262
0.561
0.865

Data are mean [95% CI]
Discussion: Our simple measure of introducing a surgical LA
infiltration technique achieved significant improvement in
satisfaction rates and pain perception at 4 h post CS. The main
limitation of the project was the restricted sample size of the
patients as enrolled in the audit cycle. We are planning to
update our pain management pathway to improve the quality
of our CS services.
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P.50 Lessons learnt from implementing an enhanced
recovery pathway for elective caesarean section
patients
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Introduction: Patients undergoing enhanced recovery
programmes (ERP) have been shown to have a decreased
length of hospital stay and associated morbidity. 1 N e w
mothers are often highly motivated to engage with such a
process. Previous service evaluation at our hospital has
shown a mean length of stay after elective caesarean section
(elCS) of 3.2 days. We aimed to implement an ERP for 95% of
eligible patients undergoing elective CS by July 2018, as
d e f i n e d b y f i v e o u t c o m e s : m o b i l i s a t i o n a t 8 -1 2 h
postoperatively, catheter removed 8 -12 h postoperatively,
drinking clear sugar containing fluids 2 h before anaesthetic
start time, preoperative starvation time of no more than 6-8 h
and postoperative feeding within 4 h.
Methods: We produced a patient pathway process map from
decision for elCS to discharge to identify key modifiable points
that cause delay in recovery. We engaged in discussions and
informal surveys from service area leads, including ante- and
postnatal midwives, managerial staff, obstetricians and senior
anaesthetists, providing a more global perspective on
limitations in progress through the patient pathway. Producing
a driver diagram enabled recognition that the primary drivers in
recovery time were both ward recovery pathway and efficiency
of the elCS list as this determined the time patients started
their ward recovery. Continual data were collected of the five
outcomes defined in our aim: mobilisation, eating and drinking
and removal of iatrogenic devices.
Results: Baseline data showed a mean times for preoperative
starvation of 9.75 h, preoperative consumption of water of 4.5
h and sugary or milky drinks of 21.3 h. Postoperative data
showed a median time for feeding of 4.25 h, catheter removal of
16.5 h and mobilisation of 16 h: all longer than enhanced
recovery targets. Our first plan, do, study, act (PDSA) cycle
targeted improving efficiency of theatre lists. Patients were
previously admitted to the postoperative location causing
delays in theatre transfer due to midwife availability and
transfer time. Patients are now admitted to the theatre area. We
are currently collecting data to assess change in theatre start
time. Work is ongoing for the next PDSA cycle which targets
changes to the postoperative ward. We aim to standardise the
time frame for patients recovery pathway. We are
implementing electronic recording of care to improve data
accuracy. We will educate midwifery staff to encourage early
mobilisation, eating and drinking and catheter removal.
Discussion: Though data collection is ongoing, we have
received positive feedback from midwifery and theatre staff on
the change in practice. The greatest challenge has been to
gain accurate data. This has been aided by moving to an
electronic system which has helped staff adapt to electronic
recording and provided more reliable data. The project requires
a shift in culture and recognition that we are not trying to rush
women through the recovery process but aide their transition
to home. This has only been possible through the buy in of
key stakeholders such as obstetric and midwifery leads.
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Introduction: Following the publication of UK national
guidelines for airway management in obstetrics 1 a n d t h e
inclusion of the selective binding agent, sugammadex, on the
National Essential Anaesthesia Drug List, 2 we wished to
investigate current practice in drug administration for
caesarean section (CS) under general anaesthesia (GA). We
were particularly interested in the increasing availability and
use of sugammadex within anaesthetic units, and whether this
has influenced decision -making in terms of muscle relaxant
preference in obstetrics.
Methods: A survey was constructed where questions focused
on the availability of sugammadex in UK obstetric theatres ,
and obstetric anaesthetists' first choice muscle relaxant for CS
under GA. We enquired as to the rationale for individuals
choice of muscle relaxant and whether the 2015 guidelines had
changed their practice. This survey was approved by the
OAA and sent to all UK members; it remained open between
April and July 2017.
Results: We received a total of 744 responses with a response
rate of 42.3%. Over 80% of responders were consultant
anaesthetists, with senior trainees (ST5-7) composing the next
largest cohort. 96% of respondents had sugammadex available
within their hospitals and 83% had it readily available within
their obstetric theatres. 54% of respondents had a preference
for suxamethonium as their muscle relaxant when performing
an rapid-sequence induction (RSI) in obstetrics with only 3.3%
listing rocuronium as their preference. (37% stated they had no
preference). 74% of respondents had never administered
sugammadex to an obstetric patient, of those that had only
two respondents had done so to reverse neuromuscular
blockade after a failed intubation. 82% of respondents
reported that the 2015 OAA/DAS guidelines specific reference
to reversal of rocuronium with sugammadex had made no
difference to their muscle relaxant of choice. With 15%
reporting the guidelines had changed their practice. 3% of
respondents did not know whether it had made a difference to
their choice.
Discussion: This survey demonstrates there remains a variety
of opinions regarding choice of muscle relaxant for RSI in the
obstetric setting. This is despite the increased availability of
sugammadex in anaesthetic units around the UK and the 2015
O A A / D A S g u i d e l i n e s i n c l u d i n g t h e p h r a s e , ³ensure
neuromuscular blockade´being included in the Can¶t Intubate,
Can¶t Oxygenate section. The reasons cited for choice of
muscle relaxant varied, the most common being the g reater
degree of familiarity with suxamethonium, the e xpense of
sugammadex deterring use of rocuronium as a first line agent,
and n o evidence of greater benefit from rocuronium vs
sugammadex.
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Introduction: The OAA/DAS obstetrics airway guidelines
were published in 2015. 1 The guidelines aim to improve
consistency of clinical practice, reduce adverse events and
provide a structure for teaching and training on failed tracheal
intubation in obstetrics. The aims of this survey were to
explore: (i) awareness of this guideline, (ii) impact of applying
the guideline to clinical scenarios and (iii) whether the
guideline resulted in greater management consensus amongst
obstetricians and anaesthetists.
Methods: We conducted a survey to obstetricians and
obstetric anaesthetists (senior trainees and consultants) in our
institution. Questions examined the awareness of the
guidelines followed by three scenarios of failed tracheal
intubation in obstetrics. In the three scenarios, respondents
were asked if they would proceed with surgery, wake the
patient or unsure. Following their response, the guidelines
were explained and the scenarios repeated with reference to
the guidelines. The scenarios were chosen to have a mix of
elements influencing the decision making. Scenario 1 was
weighted to proceed, scenario 2 to waking and scenario 3 was
mixed. Respondents were asked if joint teaching would be
useful in topics such as this survey intended.
Results: Fifteen anaesthetists (90% response rate) and 15
obstetricians (70% response rate) responded. All (100%)
anaesthetists were aware of the guidelines but none (0%) of
obstetricians were aware of it. All (100%) anaesthetists agreed
to proceed with surgery for scenario 1 and 3 but to wake the
patient for scenario 2. With the guidelines reviewed, their
responses did not change. Following review of guidelines, the
changes in response by obstetricians demonstrated agreement
with the anaesthetists (Table). All 30 (100%) respondents
agreed of having a joint teaching.
Table: Percentage change in obstetricians' response after
reviewing guidelines.
Scenario 1
Scenario 2
Scenario 3

Proceed with surgery
+26%
0
+33%

Unsure
-13%
-7%
-6%

Wake the patient
-13%
+7%
-27%

Discussion: Communication of guidelines between Colleges
and Societies are encouraged where there is potential for
overlap between specialties. 2 By having an understanding of
this guideline, obstetricians could assist and contribute to
joint decision with the anaesthetist in an event of failed
tracheal intubation in obstetrics. Joint anaesthetic and
obstetric teaching where topics such as this could lead to
improved patient¶s care.
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Introduction: There is variability in decision-making and risk
tolerance in anaesthesia which is not well understood. 1,2.This
is despite national and/or international published guidelines to
facilitate consistency and an evidence -based approach in
practice. 3 W e w a n t e d t o a s s e s s d e c i s i o n -making in at risk/high-risk obstetric scenarios to which existing guidelines
would apply.
Methods: A p a p e r q u e s t i o n n a i r e w a s d i s t r i b u t e d t o
anaesthetists in the three Dublin maternity units (each
approximately 9000 deliveries per annum) and at a national
obstetric anaesthesia meeting. Seven scenarios were
presented which were relevant to recent guidelines across
three themes: epidural consent, neuraxial block with
coagulopathy, and difficult airway. Participants were ranked
based on obstetric anaesthesia experience (novice,
intermediate and expert) and asked how likely they were to
proceed in each case using a 4-point Likert scale.
Results: Fifty-six participants responded (81%). There was no
scenario with universal agreement to proceed or not.
Considerable variation was evident for most scenarios despite
guidelines. Overall 'split decisions' were apparent for labour
epidural consent in a minor without parental agreement, and
progression to general anaesthesia for caesarean section in a
patient with a predicted difficult airway following failed
neuraxial attempts. The scenario with most consensus related
to continuation of surgery in a category 1 caesarean section
with a secure second generation supraglottic airway after
failed tracheal intubation. Placement of labour epidural in the
setting of thrombocytopenia was consistent with guidelines in
the majority with a diagnosis of pre-eclampsia, but contrary for
idiopathic thrombocytopenic purpura. Obstetric anaesthesia
experience influenced responses in two of the consent
scenarios as well as that based on predicted difficult airway for
caesarean section.
Discussion: Decision-making in obstetric anaesthesia is
variable and not necessarily consistent with published
guidelines. Our survey demonstrates 'work as described' which
may differ considerably from 'work as done' in decision-making
in actual clinical practice. Importantly, guidelines are advisory
while many obstetric anaesthesia scenarios are emergent and
may provoke adaptive violations because of the lack of a safer
alternative approach in the specific clinical circumstances.
There is not always professional consensus for anaesthetic
m a n a g e m e n t o f t h e a t -risk/high-risk parturient despite
professional/societal guidance.
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Introduction: The 2017 Guidelines for the Provision of
Anaesthesia Services (GPAS) state that ³the use of handover
tools, which reduce critical omissions during handover in
obstetric anaesthesia, should be promoted ´.1 A previous
survey by Sabir et al found that in 94% of units
communication during handover between obstetric
anaesthetists was purely verbal. 2 An example of a handover
tool is the µSAFE¶tool proposed by Dharmadasa et al. 3 In its
2004 Safe handover: safe patient document, the British
Medical Association recommended that "handover should be
supervised by the most senior clinician present" and
recognised the potential educational value of this. 4 High quality handover is essential for safe care, safeguarding the
continuity of information particularly at transitions of care.
Considering new GPAS guidelines this survey aimed to revisit
current handover practices.
Methods: Following OAA approval a questionnaire was sent,
using the online survey tool, to the 201 OAA obstetric leads in
November 2017. Questions included whether a structured tool
was used, what clinical data were recorded, whether handover
was supervised, and whether respondents felt that structured
tools reduce critical omissions.
Results: 41.79% (84/201) of invited participants responded.
35.7% (30/84) of departments used a structured handover tool,
of which 96.7% used a paper tool. The most frequently
recorded clinical data included information regarding sick
patients e.g. pre -eclampsia (n=28), patients deemed to be at
high risk e.g. difficult airway (n=27) and patients requiring
follow up (n=26). Handover was always supervised by senior
clinicians in 8.3% (7/84), frequently supervised in 46.4%
(39/84), occasionally supervised in 33.3% (28/84) and never
supervised in 12% (10/84) of departments. 85.7% (72/84) of
respondents felt that supervised handover was a useful
educational opportunity and 82.5% (66/80) felt that structured
tools were likely to reduce critical omissions.
Discussion: The survey found that most departments still do
not use a structured tool during handover but that their use
has increased significantly since a similar survey was
conducted in 2006. Departments that use a structured tool
tend to record clinical data in a structure similar to that in the
previously described µSAFE¶ tool. Most obstetric leads felt
that structured handover tools would likely reduce critical
omissions and their most frequently suggested advantages
included improved continuity of care, avoidance of errors and
reduced patient harm. Further research should focus on
investigating barriers to implementation of handover toolkits
to improve their uptake in practice.
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Introduction: Adverse patient factors may preclude rapid
intravenous access to allow resuscitation in life threatening
emergencies. Intraosseous (IO) administration of drugs has
been established as an effective method to allow treatment in
these circumstances. The IO route for initial management of
major obstetric haemorrhage is increasingly being recognised. 1
A previous national survey revealed that although 90% of
obstetric anaesthetists had received simulated training in IO
insertion, availability of equipment and familiarity among
maternity staff were limited. 2 We aimed to ascertain if national
obstetric practice has been influenced by the
recommendations.
Methods: All OAA members were invited to participate in a
national survey after receipt of approval from the surveys
subcommittee. We investigated equipment availability, user
experience and circumstances when used.
Results: The response rate was 38% (673 responders) of
whom 80% were consultants. 97% had simulated practice
through ATLS/APLS (46%), MOET (27%) or in-house courses
(26%). The powered EZ-IO drill was most widely used (70%)
followed by manual needles (24%). 22% had experience on real
patients. Perimortem caesarean section and postpartum
haemorrhage accounted for the four obstetric cases. Rare
complications included extravasation, failure, fracture and
osteomyelitis.
Table: Prevalence of intraosseous equipment and protocols
Delivery rate and %
responders
>5000: 47%
3000 -5000: 34%
2000 -3000: 15%
<2000: 4%
Total %
2012 OAA survey 2

Remote access
to IO (%)
82
74
83
75
80
37

Rapid access
to IO (%)
58
41
42
32
50
17

Units with
protocol (%)
22
16
11
14
20
NA

Discussion: Equipment availability and number of OAA
members trained to perform IO has considerably improved
particularly among units with higher delivery rates. This
suggests a greater recognition of its role in obstetric
emergencies. Of note, however, the larger delivery units also
had greater response rates. IO access is rapid, reliable and
easily reproducible.3 Increasing awareness among maternity
staff through regular in-house EZ-IO training (also available at
national cadaver labs), skills drills and incorporation into local
guidelines may prove advantageous.
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Introduction: The OAA and DAS published the first UK failed
intubation guidelines for obstetric anaesthesia in Nov 2015. 1
This survey was designed to look at the uptake of these
guidelines by UK units a year post -publication, and whether
any particular aspects proved challenging to introduce.
Methods: OAA survey #180 was sent to UK lead obstetric
anaesthetists (n=197) in January 2017. Questions were asked
about which of the guideline recommendations had been
incorporated into practice in each unit, any difficulties
implementing these and what education had taken place.
Results: The response rate was 50% (n=99). 70% units have
incorporated the guidelines in the original published form, 22%
have incorporated parts and only 7% units report not using
them. 20% units have incorporated all recommendations into
routine clinical practice. The remaining are detailed in the
Table. Areas which appear to be more difficult to implement
include the key recommendation of discussion with
obstetricians before induction of anaesthesia as to whether to
wake up or proceed in the event of failed intubation. Only 69%
units claim to do this routinely. Several reported difficulties
educating and involving obstetricians. When asked for details
about preoxygenation, 54 units recommended 10 L for 3 min, 65
units an end -tidal oxygen of 90%. 61% of units report using
nasal cannulae for apnoeic oxygenation. 12 units report using
Optiflow routinely.
Table: Uptake of OAA / DAS guideline recommendations
Recommendation
Use of GA check lists
Use of head up tilt at induction of GA
Use of nasal cannulae for apnoeic oxygenation
Bag mask ventilation prior to intubation
Ensure paralysis prior to declaring CICO
Second generation SAD as first line failed intubation

% of units
46
85
61
80
73
93

Regarding training, most units (79%) had presented the
guidelines at anaesthetic departmental teaching, 25% units
reported giving specific teaching to obstetricians, 25% to
ODPs. 28% units provided multidisciplinary scenario teaching
including incorporation into the PROMPT course. Six percent
of units report no formal teaching.
Discussion: 92% of UK obstetric units that responded to the
survey now use the OAA/DAS failed intubation guidelines.
Some of the key aspects of the guidelines are yet to be
implemented in some units, including the use of nasal
oxygenation for apnoeic oxygenation, bag mask ventilation
during RSI and the use of muscle relaxant prior to declaring
CICO. Further multidisciplinary education is required to embed
some important aspects, including planning whether to wake
up or proceed before induction of anaesthesia.
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Introduction: We performed an OAA survey in 2013 1 that
looked at management of failed intubation and difficult airways
in UK units, which helped inform development of the OAA /
DAS national guidelines. 2 This follow up survey was designed
to look at how these guidelines have impacted the
management of failed tracheal intubation (FTI).
Methods: OAA survey #180 was sent to UK lead anaesthetists
in January 2017 (n=197). Questions included details of the
management of FTI in the calendar year 2016, and current
availability of airway equipment to allow direct comparison
with the situation in 2013.
Results: The response rate was 50% (n=99). There were 16
failed intubations reported by 15 units during the calendar
year 2016. This number is considerably lower than our 2013
survey, in which 45 were reported by 119 units. Trainees were
involved in 13 cases (6 as the sole anaesthetist). 13 cases were
surgery for CS (Category 1 = 8, Category 2-3 = 4, not stated =
1), two were for other surgery and one was not stated. Cricoid
pressure was released in 11 cases before declaring a failed
intubation, and nine cases where surgery proceeded after FTI.
In 10 cases, surgery proceeded after FTI. A second generation
SAD was used as the rescue device in six cases, cLMA in four
and both in two cases. Additional muscle relaxant was used in
six patients. Front of neck access was required in one case.
One woman developed PTSD, but no other sequelae were
reported. There were no reports of aspiration. Six babies were
admitted to the neonatal ICU. All units had at least one
videolaryngoscope: most commonly available were Airtraq
(n=46), C-MAC (n=35), McGrath (n=34) and Glidescope (n=22).
The i-gel was the most commonly available second generation
SAD (n=77), followed by the Proseal (n=40) and LMA supreme
(n=38). Thiopental was still the sole induction agent in 45
units, propofol in 17 units and both induction agents were
used in 38 units. Sugammadex was routinely available in 15
units, but in 85 units it was only available for emergency use.
Discussion: The number of failed tracheal intubations has
halved; this could be due to under reporting, but if genuine
could be as a result of improved preparation for and
management of obstetric anaesthesia as detailed as best
practice in the guidelines. The management of FTI in
obstetrics continues to evolve. The majority of anaesthetists
continue with GA after FTI. The key changes since the
previous survey are the use of additional muscle relaxant, the
increased use of controlled ventilation and release of cricoid
pressure after FTI. Videolaryngoscopes were now available in
all units who responded.
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Introduction: A previous national survey identified a lack of
available services for major obstetric haemorrhage (MOH),
including cell salvage and interventional radiology (IR). 1 The
OAA/ AAGBI guidelines 2 and RCOA GPAS 3 emphasise the
need of appropriate services for the safe management of MOH.
Methods: An OAA approved survey (No. 188) was sent to UK
lead obstetric anaesthetists (n=193). Questions asked if units
offered the recommended facilities, equipment and training for
the early diagnosis and safe management of MOH.
Results: The response rate was 56.5% (n=109). The majority of
units (78%) experienced 1-5 MOH (>1500 mL) per week.
Table: Major obstetric haemorrhage facilities
Service/equipment/training
Written policy: paper/ electronic/ either
Dedicated MOH trolley/drug box
POC haemoglobin: Hemocue/ blood gas analyser
POC coagulation: TEG/ ROTEM
24-h cell salvage with trained staff: total/ resident/
non -resident on call
Prophylactic IR: total/ on site/ transfer off site
Fluid warmers/ warm-air blankets
Rapid infusers/ fluid-warming cabinets
Blood availability: O neg immediately/
group specific in 20 min/cross match in 45 min
Emergency MDT drills: total/<3 monthly/
3-6 monthly/6 -12 monthly/>12 monthly

Units (%)
88 / 99 / 100
74 / 67
79 / 85
5 / 18
59 / 44 / 15
66 / 39 / 27
100 / 100
91 / 61
71 / 42 / 46
95/28/26/29/12

(POC: point -of-care; IR: interventional radiology; MDT:
multidisciplinary team)
Two group and save samples were always sent for Category 4/
3/ 2/ 1 caesarean sections in 79/ 69/ 63/ 53% of units,
respectively. Most units (81%) experienced delays in getting
blood and the reasons were: ineffective communication (57%),
delays in delivery of samples (50%), or processing of blood
(23%) and unavailability of porters (19%).
Discussion: The majority (85%) of units have at least one
MOH in a week. Our survey shows that many units still lack
the recommended facilities. Dedicated haemorrhage trolleys
and point of care (POC) testing are vital in avoiding delays in
management. Any delays in getting blood products should be
audited and addressed. There is scope to improve cell salvage
availability nationally. RCOA GPAS recommends that 24-h IR
should be accessible in all tertiary hospitals. Further, units
where 24-h IR is not available, there should be a provision to
transfer high risk patients to units equipped with the facility.
Multidisciplinary MOH drills should be practised regularly to
ensure appropriate training of staff.
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Introduction: It has been previously documented that over
25% of anaesthetic trainees feel under -prepared to enter
obstetric on-calls following core obstetric anaesthesia training.
1 The RCoA mandate that core trainees complete the Initial
Assessment of Competence in Obstetric Anaesthesia before
starting on -call duties. There are different ways to structure
training to meet this standard. In our deanery, there are
broadly three such models of training: (1) dedicated three month block of obstetric anaesthesia at the tertiary centre; (2)
three months of obstetric anaesthesia at a DGH with general
on-call duties interspersed; (3) One month dedicated obstetric
anaesthesia training at a DGH with no other duties. Given the
variation in training models we aimed to assess trainees
exposure and confidence across these three models.
Methods: A survey was sent to all trainees who had completed
core anaesthetic training in the region within the last three
years. The survey assessed which model of training, numbers
of procedures and confidence in entering obstetric on-calls.
Results: We received 32 responses from 89 trainees. 16
trainees had been trained under model 1, nine trainees under
model 2 and six trainees under model 3. One trainee did not fit
under any of these headings. Unsurprisingly, those trainees
who had been exposed to three months of dedicated obstetric
anaesthesia training outperformed their counterparts in
procedure numbers and confidence. Of the other two training
models, trainees who had a one month dedicated block of
obstetric anaesthesia performed more procedures and felt more
prepared for starting obstetric on-calls (Fig).
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Introduction: The Association of Anaesthetists of Great
Britain and Ireland (AAGBI) released core competences and
guidelines for running post anaesthesia care units (PACU). 1
Minimum standards regarding acceptable levels of care and
monitoring for patients recovering from general anaesthesia
(GA) were defined. These guidelines form the core standards
to which specifically obstetric unit PACU care was compared
to initially by Ashgar and Quinn. 2 Their Obstetric Anaesthesia
Association (OAA) survey highlighted a disparity in PACU
care delivered as well as with the skills and training of PACU
staff. We completed a similar survey of Scottish obstetric units
in 2016 and found concerns from 2013, particularly with
regarding a lack of formalised training were replicated at a
National level. Following presentation of these findings, we
sought to document the United Kingdom (UK) provision of
training and care within Obstetric unit PACU.
Methods: A nine question on-line OAA approved surgery was
created. Following acceptance this was circulated to all UK
obstetric unit anaesthetic leads, and responses returned via
the OAA on -line portal. Duplicate or void invitation were
identified and findings collated.
Results: An overall response rate of 56.5% was achieved.
Aside from unit specific commentaries, common themes of a
generalised lack in formalised recovery room training and the
absence of exclusive PACU / recovery room staff was
apparent. Many units identified concerns regarding a lack of
specific out of hours recovery room provision, and a
subsequent requirement to utilise midwifery staff when
situational pressures arose.
Table: Staff recovering patients after obstetric GA
Staff recovering patient
Midwife
ODP / anaesthetic nurse / scrub
Anaesthetist
Recovery staff

Figure: O n a s c a l e o f 1 -5, how well did core obstetric
anaesthesia training prepare you for obstetric on-calls?
Discussion: Our results identify a significant disparity in
training exposure in core obstetric anaesthesia. Less exposure
was associated with less confidence in entering obstetric on calls. Interestingly, those trainees whose training was
dedicated to obstetrics, even if for a shorter time, were more
confident to enter on -call duties. This is in keeping with
mastery learning principles, in which repeated deliberate
practice and feedback results in improved skill acquisition and
retention. The challenge is to use this data to optimise the
training model.
Reference
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Daytime
63
35
6
59

Out of Hours
44
46
17
41

Discussion: The documented disparity in care delivered
nationally within obstetric unit PACUs 3 between AAGBI
guidelines and we have documented, there appears evidence
to drive change and improvement. The potential for patient
harm as a direct or indirect result of suboptimal PACU care
remains evident. Local units may interpret these findings to
guide change / planning as to how best to address shortfalls,
within the constraints of financial pressures. PACU training
should as a starting point be registered on local high risk
registers in attempt to highlights issues we have raised.
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Introduction: Cardiac disease remains the leading cause of
indirect maternal death (2.34 per 100 000 maternities). 1 This
highlights the importance of identifying and optimising
patients with cardiac disease during and following their
pregnancy in order to improve outcome. We reviewed the
management and outcomes of parturients with cardiac disease
seen in our unit during a one-year period.
Methods: All women who delivered at the John Radcliffe
Hospital between November 2016 and October 2017 w ith
cardiac disease, either pre-existing or diagnosed during or up
to six weeks after pregnancy, were identified from clinic
records and by performing an ICD-10 code search of electronic
patient records. Electronic records and paper maternity notes
were then reviewed and data entered into a database for
further analysis. Data collected included cardiac diagnosis,
antenatal assessments, medical management or intervention
required, planned timing and mode of delivery, anaesthetic
assessment and involvement, maternal and fetal outcomes,
and obstetric and cardiovascular complications during or up to
six weeks after pregnancy.
Results: Parturients with hypertensive diseases or who were
miscoded were excluded, leaving a total of 66 patients for
review. The cardiac diagnoses included valvular disease
(n=25), arrhythmia (n=23), structural cardiac defects (n=15),
cardiomyopathy (n=7), aortopathy (n=5) and ischaemic
disease (n=3) with 17% of patients having more than one
pathology. At delivery, t he mean age was 30 years and the
mean gestational age was 38.5 weeks (range 18-42 weeks). All
patients underwent obstetric antenatal assessment with
anaesthetic and cardiac assessment where appropriate .
Among the 66 patients reviewed, 25 inductions of labour were
undertaken; 13 of these were for maternal cardiac indications.
Of these 13 patients, eight proceeded to spontaneous vaginal
delivery, two required instrumental delivery and three required
emergency caesarean section (CS). Labour epidurals were
sited in 19 of the 25 women who laboured and delivered
vaginally who were recommended to receive epidural labour
analgesia. 25 of the 66 patients were delivered by CS; three
electively for maternal cardiac indications (severe aortic
stenosis, Loeys-Dietz and dilated cardiomyopathy) and one as
an emergency for a persistent arrhythmia in labour. 52% of
parturients required anaesthesia for surgical interventions;
spinal (n=18), epidural top-up (n=8), combined spinal epidural
(n=5), GA (n=3). There were no major maternal cardiac
complications or deaths. There was one intra -uterine death,
seven babies were admitted to the special care baby unit post
delivery and three had congenital heart disease.
Discussion: Increasing numbers of women are entering
pregnancy with pre -existing co-morbidities. Multidisciplinary
planning including early referral to a joint obstetric cardiac
clinic is essential to optimise and plan for delivery. Adequate
resources should be available to facilitate good outcomes.
Reference
1. MBRRACE-UK. Saving Lives, Improving Mothers ¶Care-Lessons
learned to inform future maternity care from the UK and Ireland
Confidential Enquiries into Maternal Deaths and Morbidity 2013 ±
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Introduction: Obstetric patients account for around 12% of
critical care admissions of child -bearing age. 1Approximately
2% of these patients will be pregnant on admission. 1
These patients are less familiar to many staff working in the
critical care environment. Antenatal patients present additional
challenges and anxieties relating to the presence of the fetus,
the effects upon maternal physiology and the need to consider
delivery. Following a previous audit in which inter-disciplinary
communication was found to be sub -optimal, 2 we wished to
develop measures to improve this.
Methods: The local ethics committee was consulted and
ethical approval deemed unnecessary. We collaborated with
relevant representatives from obstetrics, anaesthesia, critical
care, midwifery and neonatology to design and implement a
programme of interventions to improve care.
Results: Following a period of ongoing consultation, a
consensus was reached resulting in a number of interventions:
1. The design and inclusion of obstetric admission and daily
review documents on the critical care electronic record system.
to be completed jointly by obstetric and critical are staff. This
includes a checklist to ensure that less familiar aspects of care
such as left lateral tilt, use of anti-D and communication with
neonatologists are performed reliably.
2. Emergency guidelines to be placed by the bedside in
antenatal patients including - (i) maternal ALS algorithm
highlighting the special considerations and actions required
during maternal resuscitation; (ii) picture of manual uterine
displacement manoeuvre; (iii) useful phone numbers /
emergency contact numbers.
3. "Obstetric emergency box" containing equipment for
perimortem caesarean section and neonatal resuscitation.
Discussion: The aim of these measures is to:
1. Improve patient safety by educating staff about and
improving familiarity regarding specific aspects of care unique
to this patient group.
2. Facilitate and improve communication between specialties.
3. Promote a proactive rather than reactive approach to
decision making, particularly with regard to any decision to
deliver the fetus in the critically unwell patient.
4. Collect relevant information and allow for ongoing quality
improvement.
An evaluation of these measures is underway. We hope that
this information will prove useful to other units.
References
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P.63 Role of the antenatal anaesthetic assessment clinic in
the management of high-risk parturients in a district
general hospital
E TamV NadellaR PuttaswamyM Williams
Anaesthetics, Calderdale Royal Hospital, Halifax, UK
Introduction: N a t i o n a l g u i d e l i n e s s u g g e s t t h a t t i m e l y
anaesthetic assessment services should be provided for all
high risk parturients. 1 As a busy DGH with nearly 6000
deliveries per year, there is an increasing demand on our
antenatal anaesthetic service. Our clinic is conducted weekly
and is led by a consultant obstetric anaesthetist. It is vital to
use resources efficiently and provide a safe and effective
service. We present a review of the referrals made to the highrisk antenatal anaesthetic assessment clinic.
Methods: Data were collected retrospectively from the clinic
notes between January 2014 and December 2017. The reason
for referral and the anaesthetic management plans made were
examined. Labour records were accessed to review the number
of high BMI (>40 kg/m 2) parturients who received an epidural.
Results: 920 parturients were seen in clinic. 920 clinic notes
were reviewed. Multi-disciplinary input where needed was
sought in 95 cases. This involved advice from cardiology,
haematology, neurology or neurosurgery. Four women were
referred for delivery in a tertiary centre over the four -year
period. Three were referred for cardiovascular disease and one
for delivery in a unit with HLA matched platelets. For those
referred for high BMI, 30% received an epidural during labour.
Table: High-risk clinic referrals 2014-2017
Reason for Referral
BMI (n)
Cardiovascular (n)
Haematological (n)
Musculoskeletal (n)
Neurological (n)
Other (n)

2014
106
14
34
56
15
38

2015
93
21
29
59
23
33

2016
75
17
21
67
19
31

2017
50
11
22
40
14
32

Discussion: 920 out of 24000 (4%) parturients were reviewed in
our high-risk clinic over a four -year period. The commonest
reasons for referral were obesity and musculoskeletal disease
such as degenerative disc disease. Only four women were
referred to a tertiary centre for delivery. This is because the
multidisciplinary team approach, which involved input from
within our unit as well as tertiary centres, allowed the majority
of high-risk parturients to be safely managed in a DGH setting.
As a result, women are able to deliver closer to home. This
leads to improved maternal satisfaction (based on verbal
feedback) and also avoids unnecessary burden on tertiary
centres. The epidural uptake on our labour ward is
approximately 20%. There is a higher epidural rate in
parturients with high BMI which could be attributed to the
antenatal discussion in clinic. Based on our data, we have
made some changes to clinic referrals. Parturients with sickle
cell trait and parturients with BMI<45 kg/m 2 have no longer
been referred to the clinic since 2016. 2 We are able to provide
an effective service, without compromising safety, therefore
optimising the limited resources available.
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P.64 Sickle cell disease in pregnancy: anaesthetic
management in a tertiary institution
AE WhiteR WendlerSJ Hammond
Department of Anaesthesia, St George's Hospital, London,
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Introduction: Sickle cell disease (SCD) is one of the most
common genetic disorders globally, 1 originating in sub Saharan Africa and the Middle East. 2 It is a group of inherited
autosomal recessive haemoglobinopathies characterised by
haemolytic anaemia and vaso -occlusive complications. 2
Pregnant women with SCD are at increased risk of maternal
and fetal complications. 1 We present a retrospective review of
the management of these high risk patients at our tertiary
institution with a focus on anaesthetic input, bearing in mind
the RCOG 2011 guidelines for the management of SCD in
pregnancy. 2
Methods: We collected r etrospective data of all maternity
patients with confirmed SCD who delivered at our institution
in the last decade using the hospital¶s internal database.
Results: We identified 44 pregnancies in 36 mothers with SCD
who delivered between July 2007 and December 2016. There
were 43 singleton pregnancies and one twin pregnancy. Fortyone women were seen antenatally in the high -risk obstetric
anaesthetic clinic. Mean gestation at delivery was 38+6 weeks
(range 35+1 to 41+0). With regard to anaesthetic technique for
labour analgesia, epidural was administered in 23 women, CSE
in one and remifentanil PCA in one. Intramuscular pethidine
was administered to three women. Twenty-five mothers (56 %)
delivered vaginally, 17 (39 %) required emergency caesarean
section (EMCS) and two (5 %) underwent elective caesarean
section (ELCS). Regional anaesthesia was performed for
caesarean section (CS) in 18 women (95 %). General
anaesthesia was administered to one. Thirty women (68 %)
had induction of labour (IOL). Two neonates required
admission to the neonatal unit, there was no stillbirth. Mean
length of stay for mothers was 4.5 days (range 0.4 ± 19.2).
Discussion: By a combination of population migration
together with major advances on the management of SCD, 1 we
encounter more women achieving pregnancy with this
disorder in the UK. Pregnancy in women with SCD is high risk
and therefore we must be prepared for the safe multi-specialist
management of these patients. Review of data over the last
decade shows that our institution is adopting a
multidisciplinary approach as per the RCOG guidelines. 2 All
women were assessed in the high -risk obstetric anaesthetic
clinic aside from three who were either late bookers or did not
attend the clinic. Pethidine was administered for labour
analgesia to only three women. There were no adverse effects
however education is needed on our delivery suite regarding
the recommended avoidance of pethidine in this patient group.
2 In keeping with the guideline, 2 regional anaesthesia was
performed for the majority of CS. We advocate that mothers
with SCD should be managed in centres where there is
excellent obstetric, anaesthetic and haematology care.
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Introduction: Delivery holds a high risk of major haemorrhage,
and refusing blood can be life threatening. Multidisciplinary
effort is required to ensure optimal haemoglobin (Hb), and to
identify risks of major haemorrhage in Jehovah's Witnesses
(JW) and blood refusers. We report a series of 161 patients
over a 10-year period who attended the high -risk anaesthetic
clinic. Pre -o p t i m i s a t i o n o f H b i n p r e g n a n c y a n d
multidisciplinary care have led to successful outcomes.
Routine practice of active management of the third stage, the
availability of cell salvage and interventional radiology
provide optimal care for this patient group.
Methods: All blood refusers from January 2007 to June 2017
were reviewed. Advanced directive decisions, iron
supplementation, Hb and acceptable transfusion alternatives,
mode of delivery, anaesthetic technique, blood loss, and
maternal and fetal outcomes were recorded.
Results: 161 women were included. Sixty-eight percent had a
spontaneous vaginal delivery, compared to our general
population of 54.8% and nationally 58.6%. 1 Twenty -five
percent of women had a caesarean section compared to the
hospital average of 28.5% and nationally of 27.5%; 7.4% had
instrumental deliveries compared to the hospital average of
16.8% and nationally 12.5%. Sixty-eight percent of women had
a blood loss of <500 mL: 27% lost 501-1000 mL, 2.5% lost 10001500 mL compared to 5.1% of our population, and 2.5% lost
over 1500 mL; comparable to the general average at our
institution of 2.7%. Of the products acceptable to the patients,
eight women would accept all blood products in the event of a
life-threatening emergency. Three would accept all products
except red blood cells. Ninety-one women would accept minor
fractions and transfusion alternatives. Forty seven women
would accept various transfusion alternatives only, and two
women refused all products. The Hb at booking was 94 -139
g/L (mean 116 g/L), and before delivery was 94-152 g/L (mean
119 g/L). All women were advised to take oral iron
supplementation; three were referred for parenteral iron. Cell
salvage was used in one woman and only one patient required
the use of interventional radiology due to a major placenta
praevia.
Discussion: The main focal points are Hb optimisation.
Although there is no evidence -based acceptable level of Hb
before delivery, a starting Hb of 12-13 g/L and haematocrit of
over 40% can allow for a peripartum blood loss of 2000 mL
without requiring transfusion. 2 We supply a catchment area of
1.3 million people; 0.5% are practicing JW's compared to the
UK's JW population of 0.2%. This makes us well suited to be a
tertiary referral centre for these patients. We have adapted and
optimised our services to ensure excellent counselling and
preparation with our JW representatives, and have evolved
our practices and advanced directives to accommodate up-todate recommendations.
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Introduction: Obstetric anaemia is common and usually due to
an absolute iron deficiency (ID) from increased demands of
pregnancy. It is defined as haemoglobin (Hb) <110 g/L at
booking, <105 g/L from 28 weeks to term, and <100 g/L
postpartum. 1 It negatively impacts on mother and fetus and is
associated with increased peripartum transfusion. National
guidelines to aid timely detection, diagnosis and management
of obstetric anaemia exist to help mitigate these risks. 2
Methods: All deliveries occurring during a 1 -week period in
October 2015 across two large London trusts and five sites
were identified and ante, peri and postnatal care reviewed from
electronic records. Data were analysed using Excel.
Results: 441 women were included. Screening bloods were
completed for 90% at booking, 88% at 28 weeks, 66% in labour
and 48% postnatally. The prevalence of anaemia was 10% at
booking and 19% in the second trimester. Hb checks between
28 weeks and delivery were inconsistent. At one site where
haematinics are sent routinely, the prevalence of ID ( 
anaemia) was 46% at booking and 85% at 28 weeks, prompting
oral iron therapy in 68% and 90%, respectively. This resulted
in significantly higher median Hb (127 vs 118 g/L, P<0.0007)
and reduced anaemia at delivery (6% vs 15%), compared with
other units. 18 (4%) women required perinatal blood
transfusion: 6 were anaemic pre -delivery. 11 required
transfusion for major haemorrhage. Postnatal Hb was checked
in 47% and the prevalence of anaemia was 39%. Of these, 62%
had oral iron prescription on discharge.
Discussion: This project demonstrates the prevalence of
anaemia, which tends to increase throughout pregnancy.
Where haematinics are routinely performed at a single site with
specific ethnic drivers, ID is frequently diagnosed and
prompts proactive iron supplementation regardless of Hb. The
widespread applicability, benefits and implications of this
approach are unclear, though Hb levels and anaemia rates at
time of delivery do appear to be improved. Data are limited by
lack of robust documentation of iron prescriptions and
inconsistent Hb checks in anaemic women, beyond 28 weeks.
This precludes assessment of response to oral iron and
escalation to intravenous optimisation in selected patients
close to delivery. There is room for improvement in
documentation and delivery of iron at each stage of pregnancy
and in the postpartum period. The impact of antenatal anaemia
management on transfusion remains complex, as allogenic
blood is frequently administered in the context of acute
significant peripartum haemorrhage rather than in response to
Hb. Additional benefits of optimising iron stores and Hb maternal wellbeing, quality of life and fetal development should be an incentive to actively manage obstetric anaemia in
both ante and postnatal setting.
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P.67 An audit on the management of morbidly obese
parturients
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Introduction: The prevalence of obesity (body mass index >30
kg/m 2) in the general population has been increasing steadily. 1
20% of women attending antenatal booking are obese, making
it one of the most common obstetric risks. 2 Obesity is
associated with a number co -morbidities, higher rates of
caesarean section and instrumental delivery,2 difficult airway
and regional anaesthesia and poor venous access. Antenatal
consultation to discuss risks and document a management
plan for labour is advocated as well as senior anaesthetist
involvement on labour ward. 2
Methods: Anaesthetists and midwives completed data
collection forms on women admitted to central delivery suite
with a booking BMI >40 kg/m 2 during a 3 -month period
(October - December 2017). Data were collected on the
documentation of an antenatal anaesthetic assessment of
these women, whether the duty anaesthetist was informed of
their presence on delivery suite and if a senior anaesthetist
(ST6 or above) was informed and/or present during any
operative intervention undertaken in theatre. The antenatal
anaesthetic assessment and senior involvement data were
compared to a previous audit carried out in 2008 over the same
time frame.
Results: Twenty women were identified in 2017 and 18 in 2008.
The mean booking BMI was 43.6 kg/m 2 and 41.8 kg/m 2,
respectively. No data from 2008 were available on whether the
duty anaesthetist was informed of admission.
Documented antenatal assessment
Anaesthetist informed of admission
Senior anaesthetist aware of operative intervention
Senior anaesthetist present at operative intervention

2008
28 %
45%
39%

2017
67%
45%
100%
91%

Discussion: Since the CMACE/RCOG joint guideline was
released in 2010, 2 we have shown an increase in antenatal
anaesthetic assessments and the attendance of senior
anaesthetists at operative intervention required either during
or after delivery in women with a booking BMI >40 kg/m 2.
However, it remains clear that not all morbidly obese women
are being assessed antenatally or being flagged up to the duty
anaesthetist on admission. Therefore, opportunities to
diagnose potential problems early and make management
plans are being missed. Obese parturients are at higher risk of
anaesthesia related complications and mortality, 2,3 therefore it
is important that we continue to direct resources towards this
group of patients.
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P.68 Obstetric anaesthetic clinic: can we reduce the
backlog?
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Anaesthesia, Chelsea and Westminster Hospital, London, UK
Introduction: Timely involvement of obstetric anaesthetists in
the management of high-risk women has been recommended 1.
The antenatal anaesthetic clinic provides a valuable
opportunity to evaluate women with medical co -morbidities
and plan their care prior to delivery. Guidelines for referral
advise review of women with significant neurological or
musculoskeletal pathology e.g. previous spinal surgery, that
may affect the provision of safe regional anaesthesia and
analgesia. We aimed to establish the burden of spinal
pathology on the antenatal anaesthetic clinic and identify the
proportion of referrals that may be unnecessary.
Methods: R e t r o s p e c t i v e d a t a c o l l e c t i o n o f o b s t e t r i c
anaesthetic clinic attendances in 2017. An initial 12 -month
audit had taken place in 2015. Local referral guidelines were
updated in 2016 and the attendances were evaluated against
these and the Royal College of Anaesthetists standards. 1 The
project was registered with the trust clinical governance
department.
Results: 435 women attended the obstetric anaesthetic clinic
in 2017, a substantial increase from 339 attendances in 2015.
166 patients (38.2%) were referred for spinal disorders or
peripheral neurology (Table). Of these, 77 (46.4%) were
highlighted as potentially unnecessary referrals, some even by
the patients themselves. Mild lumbar disc disease (51.9%) or
mild scoliosis (39.0%) with no history of surgical intervention,
orthotic brace or peripheral neurology were the main reasons
for these attendances.
Table: Antenatal anaesthetic clinic attendance for spinal
pathology or peripheral neurology (n=166).

None-mild 'back problem'
Lumbar disc disease
Scoliosis
Discectomy
Spinal surgery
Spina bifida
Peripheral neurology
Other

number
7
50
43
14
19
8
9
16

percent
4.2%
30.1%
25.9%
8.4%
11.4%
4.8%
5.4%
9.6%

Discussion: Referrals for spinal pathology place a substantial
burden on the antenatal anaesthetic clinic. Women with mild
lumbar disc disease or scoliosis, without previous surgical
intervention or peripheral neurology, tend to receive usual
obstetric anaesthetic management and our updated guidelines
advise that referral is not routinely required. Despite this,
midwives and patients continue to be concerned and seek
further reassurance. We have developed an information leaflet
for women with mild back problems that can be given to them
by their antenatal midwife. This leaflet details their anaesthetic
options to provide reassurance and education, and reduce
unnecessary attendances.
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Introduction: The Scottish Intensive Care Society audit group
wardwatcher (WW) database was introduced in July 2015 and
records all admissions to labour ward HDU. In numerous
confidential enquiries and the latest MBRRACE report rates of
maternal mortality were higher in mothers living in the most
deprived areas. 1The Scottish Index of Multiple Deprivation
(SIMD) shows where Scotland's most deprived areas are. It
has 38 indicators of deprivation separated into seven domains
that include health, education, housing and access to services.
2By using WW data referenced to Scottish Birth Record (SBR)
and the SIMD we wished to ascertain if those mothers from a
lower deprivation area were more likely to require admission to
HDU as a measure of maternal morbidity.
Methods: The audit was approved by local audit committee
and permission given by WW lead. Data were analysed with R
and contains WW admissions from 5th of July 2015 to 4th of
July 2017.
Results: Quintiles split the data zones into five groups, each
containing 20% of the SIMD, where one is the most deprived
and five is the least deprived. There is no significant difference
(P=0.87) between all mothers (SBR) and those admitted to
labour ward HDU (WW), in quintile one. This trend was also
observed in the other quintiles. Of note, 46% of our mothers
were in the most deprived quintile.
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Introduction: The number of parturients presenting with pre existing disease is increasing with better medical management
of these conditions, therefore facilitating pregnancy. The aim
of antenatal assessment is to identify these parturients and
make a delivery plan that addresses these individual needs. 1
The OAA/AAGBI guidelines state five different conditions in
which a woman should be referred to the antenatal anaesthetic
services. 2 However, they state that locally agreed referral
criteria should be in place. Following multiple inappropriate
referrals being made to antenatal anaesthetic clinic, the impact
of introducing a screening process was assessed.
Methods: The audit was approved by the trust audit lead. A
preliminary audit done over a three-month period in one of the
antenatal anaesthetic clinics evaluated reason for, and
appropriateness of referral. A new anaesthetic clinic referral
form was created and introduced. Subsequently, a completed
referral form would need to be reviewed by the anaesthetist in
antenatal clinic before an appointment would be made. Data
were then collected following the implementation of the form
over a three month period. Data were analysed using a
Students t-Test.
Results: Data were collected on 50 patients before the
introduction of the new referral form. Of these, 30 (60%) were
deemed to be appropriate. Following the new referral form and
process, data were collected on 42 patients and, as all 42 were
screened, 100% were deemed to be appropriate. The mean
number of patients seen in each clinic decreased from 5 to 3.2
(P =0.007). Reasons for referral were also categorised and
compared pre- and post-screening process.
Table: Numbers and appropriate referrals of clinic patients

Total patients (n)
Mean per clinic (n)
Appropriate referral (n)
Appropriate referral (%)

Discussion: We postulated that mothers in the lowest
deprivation areas would be admitted to HDU more frequently
than the general population. However the SBR and SIMD data
did not show any difference. This could be attributed to the
large proportion of mothers in the most deprived quintiles
(n=7776) relative to the small numbers (n=498) admitted to our
HDU. To address this would require looking at a larger cohort,
possibly including other units over a longer period of time.
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Pre -screening
50
5 ( 1.15)
30
60%

Post -screening
42
3.2 (  1.59)
42
100%

Discussion: The introduction of a new antenatal anaesthetic
referral form has greatly reduced the number of women
needing to be seen in the clinic. This has had a significant
impact for patients who no longer have to take time for
unnecessary appointments, therefore improving patient
experience. Furthermore, this has decreased the workload in
each clinic to ensure that appropriate time is allocate to those
parturients who require anaesthetic input for the safe delivery
of their baby.
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P.71 Are you HAPPY to continue? Updating our obstetric
general anaesthesia induction checklist
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Introduction: F a i l e d i n t u b a t i o n i n o b s t e t r i c g e n e r a l
anaesthesia (GA) is a serious complication. The national rate is
1:390.1We have previously reported a higher than average
failed intubation rate of 1:119. 2 In 2013, after identification of
common factors in our failed intubation cases, we introduced a
verbal obstetric GA checklist to be read out loud between the
O D P a n d a n a e s t h e t i s t d u r i n g p a t i e n t p r e -oxygenation,
immediately before induction of anaesthesia. Our GA checklist,
along with other measures, have reduced our failed intubation
rate. 2In 2015, the first national obstetric guidelines for the
management of difficult and failed tracheal intubation during
GA were developed by the OAA and the Difficult Airway
Society (DAS). 3 We wanted to update our checklist to
incorporate new guidance, such as consideration of nasal
oxygenation and an increase in F ET O2 > 0.9.
Methods: In addition to incorporating the new updates, we
also redesigned the checklist. We aimed to make the checklist
easier to read and change the wording to encourage a greater
challenge-response style of communication between the ODP
and anaesthetist. We collected feedback from ODPs and
anaesthetists, via an electronic survey, three months after
introducing the new checklist.
Results: During the process of redesigning the checklist,
senior ODPs and anaesthetists were consulted and our
checklist evolved through five versions. We rehearsed the
timings and flow of the checklist in simulated obstetric GA
cases. Our final version includes the acronym 'I AM
HAPPY' (I- IV access, A- anaesthetic drugs, M- monitoring &
equipment, H- history & help, A -airway, P- positioning &
cricoid, P- pre-oxygenation, Y- your failed intubation plan.).
Twenty-two people responded to our feedback survey
(response rate 60%). 84% of respondents thought that the new
version was an improvement. Positive comments mentioned
that it was clearer, better layout, a useful tool and easier to
work through. In contrast to the anaesthetic respondents,
three ODPs thought that the new checklist had too many parts
and took too long to work through.
Discussion: In our department, we have been using a checklist
for obstetric GA cases for four years which we believe has
helped reduce our failed intubation rate. Our updated 'I AM
HAPPY' obstetric GA checklist incorporates new guidance
published by the OAA and DAS on management of obstetric
intubation. We believe that our redesign has improved the
ease of use and effectiveness of the checklist and this is
su p p o r t e d b y t h e largely positive results that we have
received from our feedback survey.
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central neuraxial blockade µattempt¶
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Trust, Nottingham, UK
Introduction: Although stringent guidelines exist regarding
the technical performance of central neuraxial blockade, there
is no published consensus on how to accurately document the
procedure when it comes to the definition of an µattempt¶or
needle µpass ¶. Multiple attempts correlate with decreased
patient satisfaction and an increased risk of complications,
including rare but potentially catastrophic sequelae. 1Obstetric
spinals are one of the most commonly performed anaesthetic
procedures, and yet with a lack of a shared definition of
µattempt¶the documentation of the procedure can be variably
interpreted.
Methods: W e c o n d u c t e d a n o n l i n e s u r v e y o f a l l 2 0 0
anaesthetic consultants, trainees and associate specialists
employed at out teaching hospital. Respondents were asked to
select the answer which best described how they documented
their performance of a spinal anaesthetic.
Results: 131 responses were received (66% response rate).
Responses were fairly evenly split between 7 of the 8 response
options, with two of these responses (an µattempt¶ being
defined as µthe number of separate skin punctures made ¶, or
µthe total number of times the skin was punctured, including
through the same site¶) attracting 47% of the total responses.
Response
(%)
Number of times the patient required repositioning
0
Number of vertebral levels you tried
10
Number of separate skin punctures you made with introducer 23
Total number of times you punctured the skin (including
24
reinsertion through same puncture)
Number of times you re -orientated the introducer (whether
11
or not you removed it from the skin)
Number of times you completely removed the spinal needle
12
from the introducer and then re -inserted it
Number of times you advanced the spinal needle through the
10
introducer (even if not fully removed from the introducer)
Any withdrawal (or backward movement) of the spinal
needle marks the end of one attempt, before adjusting the
8
needle for the next
Other definition
2
Definition of 'attempt' at dural puncture

Discussion: This survey supports our view that there is
marked diversity of opinion on how to define an µattempt¶at
spinal anaesthesia. It may be that perceived difficulty (or ease)
is better documented by another means, for example the time
spent performing the procedure, or an alternative scoring
system. 2 As obstetric anaesthesia is one of the most litigious
specialties in modern medicine, precise documentation is vital.
Further work is ongoing to produce a more robust, consensus
definition of a spinal µattempt¶.
References
1. Cook TM, Counsell D, Wildsmith JA. Royal College of
Anaesthetists Third National Audit Project. Major complications of
central neuraxial block: Report on the Third National Audit Project
of the Royal College of Anaesthetists. Br J Anaesth 2009;102:179 90.
2. Atallah MM, Demian AD, Shorrab AA. Development of a difficulty
score for spinal anaesthesia. Br J Anaesth. 2004;92:354 ±60.

S48
P.73 Anaesthetic alert sticker audit: are high-risk
parturients assessed in a timely manner on the labour
ward?
MI RobsonA Combeer
Department of Anaesthesia, Epsom and St Helier University
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Introduction: The importance of early planning for antenatal,
intrapartum and postnatal care of patients is advocated in the
2017 MBRRACE-UK report. 1 Women deemed significantly
high-risk from an anaesthetic perspective by a consultant
anaesthetist in antenatal clinic have a red 'anaesthetic alert'
sticker put on their maternity notes. The red sticker should
prompt the midwife to seek a review by the labour ward
anaesthetist when the patient is admitted in labour. The OAA
and AAGBI recommend that the anaesthetist is given
sufficient advance notice of all potentially high-risk patients. 2
Our aim was to audit against this standard to evaluate if the
alert system is prompting universal and timely review of highrisk parturients on the labour ward.
Methods: Hospital audit committee approval was granted. All
patients who attended clinic for antenatal anaesthetic review
and given a red sticker were identified from the clinic database
between September 2011 and April 2017. The medical notes
were examined between the time of admission in labour to the
labour ward and infant delivery. Outcome measures included:
the time of admission to the labour ward; the documented time
of request for an anaesthetic review and the documented time
of review by the labour ward anaesthetist. Women who
delivered by elective caesarean section were excluded as an
anaesthetic review would invariably occur.
Results: Forty-six antenatal clinic assessments were deemed
high-risk by the consultant anaesthetist and given a red
sticker. Fourteen sets of red sticker notes were excluded from
further evaluation: nine had missing notes; four delivered by
elective caesarean section and one delivered at a different
hospital. Of the remaining 32 red sticker admissions to labour
ward, eight (25%) had a documented request for anaesthetic
review and eight (25%) had a documented review by the
labour ward anaesthetist. The median [interquartile range
(range)] length of time was 35 [20-255 (10-605)] minutes from
admission to labour ward to documented request for
anaesthetic review and 18 [10-55 (10-85)] minutes from request
for anaesthetic review to documented review by the labour
ward anaesthetist.
Discussion: The current use of the red sticker alert system
does not ensure universal attainment of the OAA and AAGBI
standard in giving the anaesthetist advance notice of
potentially high -risk patients on the labour ward. The red
sticker alert system requires engagement with all members of
the labour ward team including midwives, obstetricians and
anaesthetists. We propose better promotion of how the red
sticker works, whilst also including it on the electronic labour
ward patient board. The aim is to ensure management plans
made in the antenatal period for such high -risk patients are
recognised and actioned on the labour ward.
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labour ward
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Introduction: Subsequent to increasing numbers of medically
complex patients through labour ward a need to improve
knowledge and accessibility to emergency guidelines has been
noted. Following a clinical incident in the Main Delivery Unit
(MDU) at the Royal Gwent Hospital, it was decided to audit
the staff¶s confidence at managing emergencies and implement
easily accessible folders containing the recommended
management protocols.
Methods: A questionnaire was given to all midwives, obstetric
and anaesthetic staff at the Royal Gwent Hospital to assess
their confidence on a scale of 1-10 with dealing with a range of
medical and obstetric emergencies. Results of the
questionnaires were studied and collated. Six portable folders
containing nationally agreed guidelines for 17 emergency
protocols were produced and placed in easily accessible areas
in the MDU, designed to be taken to the patients bedside
during an incident. To complete the cycle the questionnaire
was repeated after implementation of the folders.
Results: Data showed a huge range in levels of confidence in
dealing with medical and obstetric emergencies. Generally high
ratings of confidence were reported with simple observations
such as location of the defibrillator trolley (87% of people
rating 10/10), 63% were confident at correct placement of
defibrillation pads. Conversely, 63% of people were unaware
of the adverse features of adult tachycardia and 40% were
completely unaware of the management guidelines. Similarly,
75% of people were unsure of the management of local
anaesthetic toxicity, and varied confidence in dealing with
hypoglycaemia was reported. After implementation of the
algorithm folders and discussion of management protocol
within the MDT, a significant increase in confidence levels
were reported in those initially rated poorly.
Discussion: In general, simple measures of emergency
management were deemed to be fairly comfortable for most
staff members, however more detailed knowledge of
management algorithms for a wide variety of medical and
obstetric emergencies were not known by many.
Implementation of emergency algorithm folders aims to
minimise cognitive stress in dealing with such emergencies,
providing immediate reference for management strategies. Reaudit of the questionnaire will be conducted at regular
intervals to measure the improvement of staff confidence at
managing medical and obstetric emergencies on labour ward.
Further work can be done to hold teaching sessions for the
MDT making use of simulation training and bedside teaching
opportunities.
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P.75 SAFE, SAFER, SAFEST: evolution of an obstetric
anaesthetic handover tool
RD SoysaSM Yentis
Magill Department of Anaesthesia, Chelsea and Westminster
Hospital, London, UK
Introduction: The NPSA's Safe Handover: Safe Patients
states: "Sufficient and relevant information should be
exchanged to ensure...clinically unstable patients are known
[and] tasks not yet completed are clearly understood by the
incoming team." 1The SAFE handover tool, designed to
reduce critical omissions during obstetric anaesthetic
handovers, comprises the following four headings on a single
sheet of paper: Sick patients; At -risk patients; Follow-ups;
and Epidurals. 2 Our department added a fifth heading: Remote
patients, for those outwith the maternity unit, hence SAFER.
We have since further developed it by adding details for
specific actions or checks e.g. resolving block, epidural
catheter removal, etc: SAFEST. Here, we assessed the
usefulness of the new SAFEST tool.
Methods: After confirmation that no formal REC/R&D
approval or registration was required, 50 SAFER Handover
forms from the last three months were selected at random. The
presence or absence of details in patients either recovering
from anaesthesia or admitted to the obstetric recovery/HDU
unit, that would have been included in the SAFEST form, were
noted (e.g. status of block if post-caesarean).
Results: A total of 117 patients were recovering from
anaesthesia or admitted to recovery/HDU, with 702 possible
items of information deemed to be important to handover. Of
these, only 146 items were written on the SAFER form. Most
patients' SAFER forms included significant history but most
missed other important information (Table).
Table: Details lacking from 50 SAFER forms compared with the
SAFEST template.
No. of patients; no. of possible items of information
Items not mentioned on SAFER form
Items mentioned on SAFER form
Significant history
Block resolving
Epidural catheter
Observations stable
Urine output
Low-molecular weight heparin timing

117; 702
556/702 (79%)
146/702 (21%)
112/117 (96%)
3/117 (3%)
12/117 (10%)
2/117 (2%)
1/117 (1%)
16/117 (14%)

Data are number (%)
Discussion: The SAFEST form would have prompted the
recording of important information that was missing from most
patients' SAFER forms. Whilst any form would still require
staff to record the information on it to be useful, the SAFEST
Handover tool is likely to encourage a more complete
handover of obstetric patients between shifts than previous
versions.
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P.76 Information provision and consent in obstetric patients
receiving blood transfusion: audit cycle
RP KaurK AravinthS SahaL Oswald
Barnet Hospital, Royal Free London NHS Foundation Trust,
London, UK
Introduction: The advisory committee on the Safety of Blood,
Tissues and Organs (SaBTO) conducted a public consultation
regarding patient consent for blood transfusion in 2010. It
identified inconsistencies in practice on patient consent for
transfusion across the UK and recommended that valid
consent for blood transfusion should be obtained and
documented in the patient's clinical record by the healthcare
professional. Subsequently, NICE recommended provision of
verbal and written information to patients regarding blood
transfusion and documentation of the discussion in the case
notes. To assess and improve compliance with national
standards and provide better patient -centred care, we audited
our practice of information provision and consent
documentation for blood transfusion in obstetric patients.
Methods: We obtained approval from hospital clinical audit
projects team. A retrospective review of case notes for 39
patients who received transfusion was conducted for
documented evidence of consent between October 2015 January 2016. Information was recorded regarding documented
evidence of transfusion indication, risks vs benefits of
transfusion, process of transfusion, specific transfusion
requirements and alternatives to transfusion.
Results: Documentation about indication for transfusion was
found in >80% of notes; however, only a small minority had
other information recorded. Following presentation of audit
findings in anaesthetic and obstetric clinical governance
meetings, an action plan was formulated consisting of
education of all medical and midwifery staff looking after
obstetric patients of the need for fully informed consent.
Posters were displayed to act as visual reminders in clinical
areas and a checklist was devised. This was carried out during
June-November 2016. A repeat audit was conducted between
November-January 2017. Eighteen patient notes were reviewed
for documentation of consent. Results indicated an
improvement in provision of information and documentation.
We also recorded if patients had been informed that they
would no longer be able to donate blood (33%) and if they
were provided with NHSBT leaflet to reinforce their
understanding (33%).
Indication
Risks vs benefits
Process
Special requirements
Alternatives

Pre intervention
82
11
3
0
18

Post intervention
89
39
33
28
22

Discussion: These results were presented in department
meeting. More involvement from senior leadership in obstetric
and midwives is being sought to improve the results further. A
need for further education was highlighted every few months
during induction/ mandatory training days. Repeat audits will
be carried out annually to ensure sustained improvements.
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A S Bruce A Riccoboni M MackenzieA Kapuscinska
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Introduction: A national survey of obstetric handovers in 2006
identified poor information sharing and uniformity. 1 T o
improve this the µSAFEµhandover system, identified four key
populations; Sick, at risk, follow ups and epidural. Use of the
tool, significantly increased likelihood of information sharing
and handover of sick and at risk patients. 2Although available
at our unit, this tool was not being used. Furthermore, we
noticed that handovers focused on obstetric not anaesthetic
risk factors. We therefore wanted to evaluate knowledge of
specific anaesthetic 'risks factors' on labour ward and if
improvements could be seen by incorporating this; the µR¶
element to form a 'SAFER' handover.
Methods: To evaluate µrisk factors', obstetric anaesthetists
were asked what questions they ask, before Category 1 CS.
The most frequent, were evaluated to identify pertinent risk
factors, the knowledge of which could modify anaesthetic
approach. A survey was created to evaluate baseline
knowledge of these risk factors, conducted over eight days.
The 'SAFER¶Handover system was then implemented, firstly
by updating the handover sheet to incorporate the 'Risk
Factors' 'R' category and prompts to ask these 'risk factors'
incorporated into epidural documentation. Departmental
emails, informing staff of changes with instructional videos
embedded to assist use and BD bleeping before handover
prompting. Following a period of implementation, the survey
was repeated, and results statistically analysed using
Graphpad.
Results: Selected risk factors were; allergies, previous
problems with general anaesthesia, airway concerns, asthma,
hypertension, BMI and bleeding risk. The 'SAFER' handover
led to significant improvement in risk factor knowledge
increasing from 16% to 34% pre and post implementation.
Furthermore, when stratified into those that used the µSAFER¶
h a n d o v e r s y s t e m a n d t h o s e t h a t d i d n ¶t , i t s h o w e d a
statistically significant difference of 47% vs 10% (P< 0.001).
Discussion: This study was prompted by several clinical
cases, where prior knowledge of anaesthetic risk factors, might
have influenced anaesthetic intervention and outcome.
Incorporation of risk factors in the µSAFER¶  handover,
demonstrated improved knowledge of our obstetric
population. Within our unit, 21% of women with no prior
anaesthetic intervention, later attend theatre, increasing to
41% of women with epidurals. Therefore earlier risk factor
identification for all women on labour ward and pre-planning
could help mitigate mistakes.
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P.78 Is quick sequential organ failure assessment (qSOFA)
useful for obstetric high dependency patients?
G BrownJ GardnerK LitchfieldK Lake
Anaesthetics, Glasgow Royal Infirmary, Glasgow, UK
Introduction: The qSOFA test is a quick bedside test that can
be used to identify patients who are becoming septic and may
benefit from more intensive levels of care. The qSOFA test
was validated with 1.3 million general adult case records
however it was not tested in Obstetric patients. A qSOFA
score of two or more was associated with a three- to fourteenfold increase in in-hospital mortality. 1 Sepsis in the obstetric
population is an increasing cause of morbidity and mortality 2
and early recognition and treatment of high risk obstetric
patients has been an area of particular focus in maternity units.
There have also been advances in dedicated obstetric high
dependency units (HDU) across the country. 3 This audit
looked at all admissions to the obstetric HDU over a six month
period to assess whether qSOFA could identify obstetric
patient who were at high risk of further morbidity or mortality.
Methods: T h e t h r e e s c o r i n g a s s e s s m e n t s f o r q S O F A
(respiratory rate >22 breaths/min, blood pressure <100 mmHg
and GCS <15) were added to the wardwatcher data collected
for every patient admitted to the obstetric HDU of a large
obstetric unit (>6000 births per year). At the end of the 6 month period, the qSOFA scores and outcomes were analysed
for all the patients admitted during this time period.
Results: There were 118 admissions to labour ward HDU
during this time. Twenty patients were recorded as having
admissions due to infection or sepsis. One of these patients
had a qSOFA score of two and three patients had a qSOFA of
one. None of these patients were escalated to ICU. The patient
with a qSOFA of two, stayed for three days but only required
level one care throughout her stay. Of the remaining 98
patients, none had a qSOFA of three and five had a qSOFA of
two. One of these patients went on to be admitted to ICU with
pre-eclampsia. Twenty-six patients had a qSOFA of 1 and 0
were escalated to ICU.
Discussion: Correctly identifying patients who have sepsis
and who are at risk of deterioration is a complex problem in the
setting of pregnancy and labour due to the altered physiology
of the obstetric patient. The qSOFA scoring tool for obstetric
patients admitted to HDU does not appear to be a useful tool
for identifying patient at high risk of deterioration. This may
reflect improvement in early identification and intervention of
obstetric patients with sepsis, which may in turn decrease the
number of deteriorating obstetric sepsis patients. Numbers in
this audit were low and as no patients with sepsis were
escalated to ICU, it may be unfair to draw conclusions about
qSOFA in this setting. A possible suggestion would be all
obstetric HDU¶s collecting qSOFA data for a larger sample
size. Recording qSOFA scores on admission to HDU is a
simple, quick tool that may be useful in highlighting patient¶s
critically unwell states, however more work needs to be done
before it can be shown to be useful in obstetric patients.
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Introduction: As the increase in complexity of obstetric
patients meets shift working patterns, safe handover and
continuity of care is rightly under scrutiny. 1 Handover of care
is one of the most perilous procedure in medicine and when
carried out improperly can be a major contributory factor to
subsequent error and harm to patients. Ensuring appropriate
follow up from antenatal to labour to post natal wards is often
challenging. We wished to audit the consistency of our
written anaesthetic handover to ensure robust follow up of our
obstetric patients.
Methods: W e e x a m i n e d o u r e x i s t i n g a n a e s t h e t i c
communication handover book on labour ward for entries from
January to June 2016 to ascertain structure, quality and
consistency of information communicated. We then designed
a new SBAR structure communication proforma and performed
a re-audit in order to assess for any improvement in reliability
of information., concentrating on specific points which we
deemed to be relevant. The new communication proforma
which we introduced had a clear standard structure including
SBAR format. Re-audit was carried out on the new form from
November 2016 to June 2017.
Results: There were 39 and 57 new entries and 75 and 134
review entries in the 1st and 2nd audit loops respectively. The
percentage of selected information present in each new entry
was then documented and displayed below.
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P.80 Optimising blood tests for elective caesarean sections:
a cost analysis
KK KuntumallaA Surendran 
Anaesthetics, Addenbrookes, Cambridge, UK, *Anaesthetics,
Queen Elizabeth Hospital, Kings Lynn, UK
Introduction: Antenatal assessment has changed considerably
in recent years. The majority of women are routinely screened
and assessed for medical conditions that may affect their
pregnancy and delivery. Additional laboratory tests may be
useful only when a condition is suspected on history and
clinical examination. NICE guidelines recommend that blood
testing should be based on co -morbidities. 1 A fit and healthy
woman scheduled for elective caesarean section (CS) is
unlikely to benefit from blood tests other than full blood count
(FBC) and group and save (GS). Excessive blood tests can
delay care, create additional workload on staff and prove
costly. We aimed to audit our practice of laboratory blood
testing for category 4 CS against NICE guidance. We also
undertook a cost evaluation of unnecessary blood testing in
our unit.
Methods: After approval from our clinical audit department, we
accessed blood results of all women who underwent category
4 CS from our electronic laboratory reporting system over a 1year period. We estimated the cost for each test that was
performed by comparing against published national tariffs. 1
Results: We excluded women with any suspected systemic
illness or obstetric concerns. 222 suitable cases were
identified. We found that a large number of blood samples
were analysed for clotting, renal (UE) and liver function tests
(LFT) without any specific indication. Among them only two
tests were outside normal range, but was not clinically
significant.
Table: Blood tests and costs
Blood Tests
FBC
GS
LFT
Clotting
UE
Total

Discussion: T h e n e w f o r m s h o w s a n i m p r o v e m e n t i n
compliance of collecting important information regarding the
handover of these patients. The use of an individual form for
each patient rather than a book allows for follow up reviews to
be documented directly on each patient's form following the
initial review. The design of the form also allows easier
identification of the problem and the proposed plan. By
designing a form specifically for this purpose, communication
of important clinical details has improved and the overall
number of new entries and review entries has increased which
may indicate increased compliance of doctors filling in forms
due to ease of entry.
Reference
1. Junior Doctors Committee, BMA. Safe handover: safe patients.
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www.bma.org.uk/-/media/files/.../safe%20handover%20safe%
20patients.pdf

Performed
222
220
174
192
186


Cost per test( )


6.00
26.00
6.00


Total( )


1044.00
4992.00
1116.00
7152.00

Discussion: For routined surgery even genuinely abnormal
results often do not result in any significant change in
preoperative management. In an era of decreased NHS funding
and increasing cost of treatment optimal utilisation of
monetary resources is paramount. Our maternity unit which
has an annual delivery rate of 2500 and an average CS rate of
27% may have saved a projected income of at at least 7152 in
the last financial year. Having shared these figures with
maternity team we anticipate stringent measure to be
introduced to minimise needless investigations.
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Introduction: Both Government and professional bodies have
promoted a decrease in the number of obstetric -led maternity
units, to reduce costs, improve safety/quality, or both. In 2013,
the Royal College of Obstetricians and Gynaecologists
(RCOG) recommended reconfiguration of units to concentrate
obstetric-led maternity services into fewer centres. 1 T h e
Obstetric Anaesthetists' Association (OAA) has been
conducting national surveys of its membership since 1998,
many of which are sent only to lead obstetric anaesthetists
(LOAs). We sought to document the size of this group since
then.
Methods: We reviewed all listed OAA -approved surveys
distributed by the OAA (www.oaa-anaes.ac.uk), alongside any
published reports. We identified those that were circulated to
LOAs only, and the reported numbers thereof in each survey.
We also obtained numbers of obstetric -led units from RCOG
and other sources.
Results: The first 198 consecutive surveys (launched June
1998 - December 2017) were completed and available for
review. Of these, 113 (57.1%) were sent to LOAs only (data
incomplete for 14). The results are shown in Fig. 1.

Discussion: There has been a downward trend in the number
of LOAs in OAA surveys, consistent with the reduction in
numbers of obstetric -led maternity units. With more cost cutting measures likely, numbers may reduce further, with
potential implications for service provision and a reduction in
the denominator of LOA surveys.
References
1. Reconfiguration of women's services in the UK. London: RCOG,
Dec 2013.
2. The Reconfiguration of Clinical Services: what is the evidence?
London: Kings Fund, Nov 2014.
3. Maternity Services in England, HC 794 Session 2013 -14. London:
National Audit Office, Nov 2013.
4. National Maternity and Perinatal Audit: organisational report.
London: RCOG, 2017.

International Journal of Obstetric Anesthesia
P.82 Obstetric post anaesthetic care quality improvement
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Introduction: The AAGBI 2013 National Core Competencies
for post -anaesthetic care outline specific standards and
recommendations for delivering safe post-anaesthesia care for
patients undergoing general, epidural or spinal anaesthesia. 1
The aim of this project was to identify areas for improvement
in delivery of obstetric post -anaesthetic care in North Bristol
NHS Trust (NBT). Anaesthetists and midwives deliver
obstetric recovery at NBT.
Methods: A q u e s t i o n n a i r e c o n s i s t i n g o f 3 0 q u e s t i o n s
regarding knowledge and confidence in the key areas of
recovery outlined in the 2013 AAGBI guidelines was sent to 30
midwives in 2016. To address some areas of low confidence we
developed a simulated, scenario-based teaching session with
an obstetric patient recovering from general anaesthesia. This
was incorporated into a multi -professional departmental
training day. A repeat questionnaire was conducted in 2017 to
identify improvements relating to the areas addressed.
Results: Areas of the guidelines reviewed in the midwife
questionnaire included knowledge and confidence in airway
and breathing competencies, circulation management,
disability assessment and monitoring and anaesthetic
emergencies.
Airway and Breathing - Confidence in bag -valve mask use
rose from 57% to 80% after departmental training. Ability to
assist in intubation remained low at 12% vs 13%. Confidence
to use suction in the airway improved from 43% to 64%.
Knowledge of capnography remained low at 1% vs 4%.
Circulation - All midwives questioned were confident in
intravenous fluid administration. Ability to use a pressure bag
improved from 87% to 100%. Knowledge of emergency drug
location improved from 20% to 48%.
Disability and monitoring - All midwives had confidence in
measuring urine output and blood glucose. Ability to use the
haemacue machine improved from 30% to 68%.
Anaesthetic emergencies - Recognition of local anaesthetic
toxicity, anaphylaxis and laryngospasm remained unchanged
but were not addressed in the simulation scenario. Knowledge
of the treatment of laryngospasm remained poor (7% vs 4%).
Discussion: Midwifery knowledge of post-anaesthetic care is
not currently meeting AAGBI guidelines. A training day with
simulation scenarios has served to improve knowledge in
some areas of post -anaesthetic care; however this is still not
meeting the required standards for some areas, in particular
relating to post-anaesthetic emergencies. It is difficult to train
and maintain all competencies required to attain AAGBI
standards in a profession such as midwifery where there are
already so many competencies required. Using recovery trained staff is likely the best solution for obstetric recovery in
our unit.
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P.83 An audit of follow-up in obstetric anaesthesia
A KapoorS JajurR Hodigere
Anaesthetics, Darlington Memorial Hospital, Darlington, UK
Introduction: The Royal College of Anaesthetists audit
compendium mentions desired standard of 100% follow-up in
parturients receiving an anaesthetic intervention. 6 -hour
discharges for uncomplicated deliveries makes this unrealistic
in the NHS. 1 Also, written information should be provided to
the parturients for contacting the concerned staff if
complications do arise. 2 O b s t e t r i c s h a s a h i g h r a t e o f
complaints and litigation. 3 But, does this deserve a different
follow up approach?
Methods: We kept a record of all anaesthetic procedures and
follow-up in a diary. We also maintained a separate epidural
database with electronic records of follow-up.
Results: The follow-up rate in epidural database for January
2017 was 25 %. The follow-up rate in diary for March 2017 was
81% for all anaesthetic interventions. The follow-up for April
to July 2017 (75 days) was 83%.
Time Period
January 2017
After clinical governance and staff awareness:
March 2017
April - July 2017

Follow-up rate
25%

81%
83%

Discussion: The reasons identified for poor follow -up rates
were unsynchronised staff handover times with patient
discharges, workload variability, multidisciplinary
communication issues, move towards early (6 hours)
discharges and weekend handover issues. After presentation
in clinical governance meeting and discussion among obstetric
anaesthetists, we were able to make the following suggestions:
1.Changing the format of documentation. There are plans for
creating an epidural booklet which contains a specific followup sheet. This follow-up sheet would be accessible in patient
notes at a later date.
2.We discussed with maternity staff to change handover times
to allow early follow ups in order to pick up patients before
discharge.
3.We reiterated the need for all patients to be given written
information about contacting labour ward in case of late
arising complications.
4.We are looking into the issue of documentation in separate
diary but not in patient notes.
Our follow up rates have improved. 100% follow -up seems
unrealistic, but addressing any problem early should be our
priority. Recognition of the issues seem to be the key for early
interventions in complications amenable to treatment. Timely
explanation and documentation should help to manage
patients expectations and minimise litigation.
References
1. Royal College of Anaesthetists. Raising the Standard: a compendium
of audit recipes. 3rd Edition 2012. www.rcoa.ac.uk/ARB2012
2. OAA/AAGBI guidelines for obstetric anaesthesia services 2013.
www.aagbi.org/sites/default/files/obstetric_anaesthetic_services_2013
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3. Maronge L, Bogod D. Complications in obstetric anaesthesia.
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P.84 Development of maternal enhanced and critical care
guidelines for the Yorkshire and Humber region
D L HornerH V Kemp
MEaCC Task and Finish Group, North Region Clinical
Network, Yorkshire and the Humber, UK
Introduction: We are increasingly tasked with caring for
women with complex medical needs in busy maternity units.
Several recent reports, including the National Maternity
Review, 1 h a v e h i g h l i g h t e d t h e n e e d f o r i m p r o v e d
multidisciplinary care, working across geographical and
specialty boundaries. Our aim was not to tell Trusts what their
maternity units should look like but rather to establish the
skills and competencies a nurse or midwife should have when
caring for a woman with enhanced or critical care needs,
whether this care is delivered in a maternity or critical care unit.
Methods: In 2016, a regional workshop was held to identify
enhanced and critical care priorities in maternity for Yorkshire
and the Humber. Following this, the Yorkshire and Humber
Maternal Enhanced and Critical Care (MEaCC) Task and Finish
group was established to review these priorities, national
standards and recommendations 2,3 t o d e v e l o p r e g i o n a l
recommendations. This multidisciplinary group included
representatives from obstetrics, midwifery, obstetric
anaesthesia, critical care and NHS England. Benchmarking was
carried out across the region with full engagement. Trusts
emphasised the need for flexible recommendations that could
be tailored to the needs of the service and allow for innovative
and creative approaches to meet them.
Results:The MEaCC task and finish group developed regional
recommendations and a competency and training framework.
Key themes were:
-The introduction of enhanced maternity care (EMC) as
defined in the draft national standards 3
-Women requiring enhanced and critical care should be cared
for by professionals with the appropriate training and in the
appropriate environment
-Care should be multidisciplinary and include critical care
outreach and critical care teams
Discussion: These documents now have clinical network
approval and are being circulated to all Trusts in the region for
implementation. Our aspiration is that all women with
enhanced and critical care needs will have this care provided
by staff with the required competencies regardless of their
location within the hospital. This will allow each Trust to
develop their own care pathways.
References
1. NHS England. National Maternity Review Report.
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Introduction: The purpose of this quality improvement project
was to improve completion of the Sign Out component of the
WHO surgical safety checklist (SSC): for maternity cases only.
1The need for improvement was highlighted following
incidents relating to the timing and dosage of enoxaparin
recorded in our local obstetric risk register.
Methods: Baseline data were collected on caesarean sections
(CS) of all categories performed between 0800 and 1700,
Monday to Friday. Observers recorded the time of entry into
theatre, category of section, seniority of obstetric and
anaesthetic staff present and completion of the four
components of the Sign Out. Initial results were presented to
obstetric, anaesthetic and midwifery staff at respective
teaching/audit sessions. A multidisciplinary Labour Ward
Forum allowed face to face discussion of the main issues
affecting compliance with completion of the Sign Out and
development of simple strategies to improve completion. The
results of this discussion were distributed with colleagues via
email from representatives within each specialty. Following
this period of intervention further data was collected to assess
for any improvement in practice.
Results: Data were collected on 25 CS pre-intervention and 13
CS post -intervention. In both cycles of data collection the
majority of CS were category 4, with an increase in the
proportion from the first to second cycle (46.1% to 88%). A
consultant obstetrician was present in 25.4% of cases and
consultant anaesthetist in 86.3% of cases. Pre intervention the
Sign Out was completed in 15.4% of cases and this increased
to 80% post intervention.
Discussion: We identified locally that completion of the Sign
Out had not been specifically assigned to any member of the
theatre team or allocated protected time to ensure completion.
Before the patient leaves theatre, key members of the team may
have already left; midwifery staff often transfer the baby to the
recovery room and senior obstetric and anaesthetic colleagues
present at the beginning of the case may also leave.
Completing the Sign Out with an awake patient and birthing
partner present may deter some staff due to the discussion of
equipment failures and concerns. In addition to raising
awareness of the importance of completing all components of
the SSC, it was emphasised that any member of the team could
lead the Sign Out and that the anaesthetist would be in the
ideal position to lead if it had not already been initiated. We
encouraged our anaesthetic colleagues of all grades to become
advocates of the Sign Out. The observed improvement is
probably somewhat due to the Hawthorne effect, lower case
number and higher proportion of elective as opposed to
emergency cases in the second cycle of data collection.
Ongoing audit and sharing of information is required to
maintain and improve upon this increase in Sign Out
completion to continue to ensure that our patients receive the
best care our multi-disciplinary team can offer.
Reference
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Introduction: Routine follow-up subsequent to administration
of labour analgesia and anaesthesia is crucial for the
identification of complications, evaluation of standards of care
a n d a s s e s s m e n t o f m a t e r n a l s a t i s f a c t i o n . 1Evaluating
anaesthetic services should be an ongoing process, aiming to
improve patient care. The use of electronic programmes to aid
in record keeping and documentation, and in the recording and
collation of follow up data streamlines this process and assist
teams in improving services. 2
Methods: Prolan OASIS is a password-protected trust network
database developed locally for use in our delivery suite. This
system is used to record all episodes of anaesthetic input into
the care of women on delivery suite. For labour analgesia a
printed record of the consent process, procedural details and a
drug prescription are produced. For theatre cases details of the
anaesthetic given along with any immediate complications are
recorded. Both midwife and anaesthetic follow up data are
recorded and a follow-up visit record for the patient ¶s notes
produced. Individual clinicians can, via a unique login, obtain
a personal logbook with procedure numbers, complication and
patient satisfaction rates. Admin users can generate reports of
unit activity, complications, and patient satisfaction rates for
any given date range.
Results: Data were collected over a one -year period. Out of
2917 parturients; 63% were treated by an anaesthetist. Midwife
review data were completed for 78% of women following
anaesthetist delivered labour analgesia (remifentanil PCA or
epidural). Anaesthetic follow -up was completed in 76% of
women post-epidural, and 86% post theatre. 99% of women
were satisfied with the analgesia provided by remifentanil
PCA, 93% were satisfied with their epidural and 99% with their
obstetric theatre experience. There were five incidences of
recognised accidental dural puncture and/or post dural
puncture headache. 5% of all patients reported intraoperative
surgical site pain
Discussion: T h e P r o l a n O A S I S s y s t e m p r o v i d e s f o r
standardised labour analgesia documentation and is a reliable
way to organise patient follow up and to collect meaningful
review data on our patients. It allows accurate calculations of
hospital and individual complication rates, improving the
validity of consent for procedures, and providing patient
satisfaction rates.
References
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Introduction: The anaesthesia record documents the whole
anaesthetic story; from preoperative assessment and
discussion of consent for anaesthesia, to perioperative
procedures, the patient's vital signs during surgery, and the
plan for postoperative management. It allows those reviewing
the patient postoperatively or preparing for subsequent
anaesthetics to appreciate perioperative events and make
decisions in light of these. Recorded information also serves
to protect the anaesthetist if any legal action arises from the
care of the patient. The forms used for this documentation
should therefore be comprehensive but also intuitive to use
and easy to read. One way to assist this process is to have
specialty or procedure specific charts e.g. for obstetric
anaesthesia, allowing the number and variety of options to be
rationalised. 1
Methods: Our generic anaesthetic charts provided little
structure to guide documentation of consent for neuraxial
anaesthesia or for recording anaesthetic procedures common
to obstetric anaesthesia. Through a piloting / review PDSA
(plan-do-study -act) process we developed a new custom designed, easy to use chart for use in obstetric theatres with
preoperative assessment prompts, lists of complications
associated with both neuraxial and general anaesthesia (with
the option of including discussion of complication rates), tickboxes for recording procedural details and pre-printed details
for many of the commonly used drugs in obstetric anaesthetic
practice.
Results: To gauge the effectiveness of our interventions we
measured the compliance with documentation of consent for
anaesthesia (list based on the OAA ¶s suggested data set) 2
before the project started and after each change to the
documentation process. Pre-intervention all charts contained
some documentation of µverbal consent¶, however, only 46%
included more that half of the suggested data set and none
included a complete list of risks. Each intervention improved
this figure with the final version of the chart producing 100%
compliance with documentation of the risks associated with
obstetric anaesthesia with 80% of charts now also
documenting discussion of the rates of complications.
Discussion: Our new chart provides a logical, easy to use
framework for documentation of anaesthetics given in
obstetrics. It provides helpful prompts for pre -assessment,
standardisation of documentation of verbal consent and tick box recording of the details of procedures.
References
1. Fisher J, Bromberg I, Eisen L. On the design of anaesthesia record
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2. Suggested items to be included in obstetric anaesthesia records.
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Introduction: Guidelines from the Obstetric Anaesthestists'
Association (OAA) and Association of Anaesthetists of Great
Britain and Ireland (AAGBI) recommend that women who
receive anaesthetic care (whether for labour or anaesthesia)
should be followed up routinely, receive written information
about when and how to seek help if complications should arise
and if significant complications occur should be offered
follow-up outpatient review with a consultant anaesthetist in
the postnatal period. 1 The aim of this QI project was to
develop a post anaesthetic care review service for a busy
district general hospital with approximately 4000 births per
year.
Methods: Following a review of current local practice it was
determined that less than 30% of patients were reviewed
following anaesthetic care. A paper based system was
subsequently designed to record all patients who received
anaesthetic care in the peripartum period. This enables
effective communication and handover of patients if a
complication is identified, and ensures follow-up or referral for
specialist input. The system was proposed to the anaesthetic
department and an initial pilot period of three weeks was
implemented. During this time regular reminders in the form of
emails and posters throughout the department were used to
encourage compliance. The results of the initial pilot period
were analysed and presented to the department. It was
unanimously agreed that implementation of this service was
necessary and that all patients should receive written
information on discharge reiterating anaesthetic complications.
A patient information leaflet was designed detailing potential
complications and contact details so specialist advice and
treatment could be accessed in a timely manner.
Results: Data collected during the three -week pilot period
showed 95.8% of patients who received anaesthetic care were
recorded on the system. Of these patients 75% were reviewed
Day 1 by an anaesthetist with follow -up organised where
necessary. The data revealed a significant difference in the
percentage of patients reviewed during the weekdays (95%)
and at the weekend (12%).
Discussion: The results from the pilot period showed excellent
engagement with the system from the anaesthetic department
with 95.8% of patients being recorded. However, they did
reveal a significant difference in the follow -up of patients
between weekdays and weekend. This result is consistent with
the workload and staffing in the anaesthetic department during
these periods. To improve the post anaesthetic care of
patients at risk of being discharged before a face -to-face
anaesthetic review can be facilitated, a patient information
leaflet has subsequently been designed and midwives on the
postnatal ward have received additional training on the
recognition of potential anaesthetic complications.
Reference
1. Association of Anaesthetists of Great Britain & Ireland and
Obstetric Anaesthetists ¶Association. Guidelines for Obstetric
Anaesthesia Services. London: AAGBI, 2013.
www.aagbi.org/sites/default/files/obstetric_anaesthetic_services_2013
.pdf

S56
P.89 A nationwide survey of the status quo of obstetric
anesthesia in Austria
P WohlrabC OrnterT Schroffenegger KU KleinS
Jochberger
Department of Anaesthesia, General Intensive Care and Pain
Management, Medical University of Vienna, Austria,
*University of Education Vorarlberg, Feldkirch, Austria,
'HSDUWPHQWRI$QDHVWKHVLRORJ\DQG&ULWLFDO&DUH0HGLFLQH
Medical University of Innsbruck, Austria
Introduction: Recent developments and strategies in obstetric
anaesthesia have been outlined in the "Practice Guidelines for
Obstetric Anesthesia" of the American Society of
Anesthesiologists (ASA), published in 2016. 1 Until now,
however, there is no information on obstetric anaesthesia
practice with regard to these guidelines in Europe. To evaluate
the status quo in Austria, a survey was performed aiming to
evaluate the current obstetric anaesthesia practice delivered in
all registered Austrian obstetric departments.
Methods: W e d e v e l o p e d a q u e s t i o n n a i r e i n c l u d i n g 8 2
questions divided into seven sections. The sections cover the
topics of general (11 questions), and regional anaesthesia (54
questions), care of the newborn (9 questions) and the
infrastructure and resources of the unit (8 questions). The
questionnaire was sent to all Austrian hospitals offering
obste tric care, this included 81 departments. Descriptive
statistical methods were used to present results.
Results: Obstetric departments differed especially in the
section covering the topic of regional anaesthesia. For
example, epidural anaesthesia is initiated independently of the
cervical dilatation in only 42%. In 46% the anaesthesia
provider is not automatically informed when a high risk
paturient is admitted to labour and delivery suite. Analgesics
for epidural anaesthesia are given as intermittent boluses in
only 23%. The complication of insufficient spinal anaesthesia
is handled by intubation in 77%, in 23% sedation or a
supraglottic airway device is used. Positioning of the patient
LQWRDOHIWODWHUDOSRVLWLRQRIGXULQJFDHVDUHDQVHFWLRQLV
only done by 18%. Following emergency caesarean delivery
the anaesthesia provider is responsible for the caring of the
newborn in 48%.
Discussion: There are large variations in anaesthesia practice
provided in Austrian obstetric departments compared to the
ASA Obstetric Anesthesia Practice Guidelines 2016. In view of
our results, there is an urgent need to improve the overall
quality of obstetric anaesthesia management in Austria. In
order to improve the situation and as a first step, we have
translated the ASA Obstetric Anesthesia Guidelines into
German and established a platform for obstetric anaesthesia
within our national anaestheisa society. 2 W e s u g g e s t t o
optimize our anaesthesiological education, to define own
national guidelines in accordance with the ASA Obstetric
Anesthesia Practice Guidelines and to enhance visibility
within our speciality and beyond.
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Introduction: Our maternity unit does not have dedicated
elective caesarean section (CS) lists. Therefore operating
sessions for elective CS are often subject to delays. These
cause wasted staff and theatre resources, as well as sub optimal care for expectant mothers with resultant prolonged
fasting times, anxiety, and sometimes necessitating
postponement of delivery. We carried out an evaluation of our
practice with the aims of identifying the main causes of delays,
and whether there was potential to modify these factors to
improve efficiency, use of resources and patient care.
Methods: Data were collected for all elective CS for 20
consecutive weekdays with daily forms completed by the duty
anaesthetist. This included the number of elective CS; time
when patients entered theatre; anaesthetic time (defined by
monitors applied until regional block adequate); surgical time
(defined by first incision to final clean); grade and number of
staff, and reasons for any delays (coded by cause). Sessions
were defined as 08:45 -13:00h each weekday. A delay was
determined as: first elective patient entering theatre after
09:15h; surgery commencing after 09:30h; elective cases not
finished by 13:00h. Data collection took place during MarchApril 2015, and again in May-June 2017.
Results: Despite changes to staffing and practice between
2015 and 2017, there was an increase from 60% to 100% in
sessions that encountered delay. This was attributed to 27
individual factors across 20 sessions. Lists finishing after
13:00h increased from 35% to 45%. The most common delays
in 2015 were due to emergency work (39%), lack of midwifery
staff (30%), and patients not adequately optimized (12%). In
2017, the most common delays were due to emergency work
(42%), surgical difficulty (13%) and anaesthetic causes (13%).
Discussion: Following the initial study period there were
several changes to local labour ward practice including an
increase in daytime consultant anaesthetic staffing, new
weekend lists to compensate for bank holidays, changes to the
way cases are scheduled, altered admission guidelines for
diabetic patients and adoption of new group and screen
guidelines. Despite these changes there was an increased
percentage of sessions encountering delays. Emergency cases
remain by far the largest cause of delays to elective CS.
However, no delays were attributed to inadequate anaesthetic
or obstetric staffing. There was a markedly reduced percentage
of delays due to inadequate midwifery staffing (30% to 4%)
and delays due to patients not being adequately optimized
(12% to 4%). Other positive changes included a better spread
of cases and a consensus amongst consultant anaesthetists in
the department that patient safety (and anaesthetists' stress
levels) had improved due to the increased consultant
presence. Moving forward, it will be difficult to alter practice
with regard to emergency work without a change to a
completely dedicated elective caesarean section list as
recommended by RCoA guidelines.
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Introduction: Limb-girdle muscular dystrophy (LGMD) is an
inherited myopathy due to heterogeneous genetic defects
characterised by progressive atrophy and weakness of pelvic
and shoulder muscles over time. We present a case of an
obese pregnant woman with advanced LGMD, severe
restrictive lung disease and a history of spine surgery
scheduled for elective caesarean delivery at our institution.
Case report: A 32-year-old woman (G1P0) with a history of
LGMD presented to our high risk obstetrical anaesthesia clinic
in anticipation of her upcoming elective caesarean delivery. At
the time of presentation in our clinic, the patient used a power
chair for mobility and was unable to hold her head upright
without assistance. Of note, she had also undergone
Harrington rod placement for thoracolumbar scoliosis at age
13. Physical examination showed contracted hip joints. Airway
examination revealed a difficult airway. Pulmonary function
test showed severe restrictive lung disease with normal
cardiac function and no signs of pulmonary hypertension on
echocardiography. After interdisciplinary consultation, the
decision was made to deliver the fetus at 38 weeks¶gestation.
The patient was brought to the operating room where she was
lifted with a hoist onto the operating table/troop pillow. Care
was taken to avoid undue pressure on her lower extremities as
well as to avoid hyperextension of her hips. The operating
room was prepared according to the malignant hyperthermia
(MH) protocol. We planned for a total intravenous
anaesthesia and relaxation with rocuronium. The patient was
successfully intubated with a G lidescope using a modified
rapid sequence induction with fentanyl, propofol and
rocuronium. Anaaesthesia was maintained with continuous
infusion of propofol. Fifteen minutes after induction a live
female baby was delivered crying. Neuromuscular blockade
was reversed using sugammadex. Bilateral transversus
abdominis plane (TAP) blocks were performed and catheters
inserted for continuous pain management. The patient was
extubated within two hours of arrival at the ICU and later
discharged to the birthing unit for regular postpartum care.
Discussion: Very few cases of anaesthetic management in
LGMD are reported in the literature. In fact, just one has been
described with a secondary intubation for caesarean delivery. 1
Several challenges were addressed in this case that are
different from others, including the inability to perform
regional anaesthesia due to the patient ¶s previous extensive
spine surgery and her baseline respiratory insufficiency
leading to choose general anaesthesia. Assessment of
patients with LGMD should include the possible involvement
of cardiac muscle, respiratory insufficiency during and after
delivery as well as pain control. It is unclear whether these
patients are at increased risk for MH. In the absence of
evidence, we chose to use a trigger free anaesthetic. In
conclusion, every step of anaesthetic management needs
special consideration in patients with severe muscular
disorders.
Reference
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Introduction: In the UK invasive placentation complicates 1 in
1000 pregnancies and uterine rupture 1 in 500 pregnancies
where the patient has had a previous caesarean section. 1,2
Both conditions are associated with significant maternal and
fetal mortality and morbidity. We present a case of emergency
caesarean hysterectomy for uterine rupture in a multiparous
woman with known placenta percreta.
Case report: A 28-year-old, 34 week gestation, G5P3 woman
with placenta percreta and two previous caesarean sections
collapsed with severe abdominal pain the night before her
planned caesarean section. Intravenous and intra -arterial
access and routine monitoring were established. Judicious
fentanyl and propofol boluses were used to manage agitation
and facilitate preoxygenation. Following ketamine and
rocuronium, her trachea was intubated and her lungs
mechanically ventilated with sevoflurane in oxygen titrated to
bispectral index. Two cell salvage machines were used
simultaneously and a live female was delivered (Apgar scores
3 and 7 at 1 and 5 min). A uterine rupture with placenta
protruding was noted, a subtotal hysterectomy was performed
during which estimated blood loss was >10 L. She received
6500 mL cell salvage blood syringed through four giving sets
running simultaneously in addition to 5 units of allogeneic red
cells and appropriate clotting products. Postoperatively, she
was sedated on the intensive care unit before extubation 11 h
later and both mother and baby made a full recovery.
Discussion: T h e u s e o f c e l l s a l v a g e i n o b s t e t r i c s i s
widespread but often limited in exsanguinating haemorrhage
by the rate at which blood can be collected, processed and
reinfused. By utilising two machines on emergency mode, each
with a single suction setup and four giving sets we were able
to infuse a very large volume of autologous blood,
significantly reducing the requirement for allogeneic blood
products with their associated complications and cost (saving
of up to 2250). The use of leucocyte depletion filters is
routine in our department but significantly reduces the flow
rate of reinfused blood and are only effective for 450 mL of
reinfused blood. Their removal would be supported in this and
similar cases of major haemorrhage. 3 This major obstetric
haemorrhage was complicated by the coexistence of two
causes of massive obstetric bleeding. A ggressive use of
multiple cell salvage and giving sets resulted in a hugely
reduced allogeneic transfusion requirement and contributed to
a positive maternal and fetal outcome.
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Introduction: Acute hyponatremia during the peripartum
period can occur due to iatrogenic fluid overload, prolonged
oxytocin administration or excessive water intake. We report,
acute water intoxication presenting as a convulsion during the
peripartum period due to cerebral oedema in a healthy woman
who had oxytocin augmentation during labour.
Case report: A 36 -year-old nulliparous woman was admitted
for induction of labour for post maturity. Her past medical
history was unremarkable and pregnancy was considered to
be low risk. Induction was commenced with prostaglandin.
Oxytocin 10IU in 0.9% saline 500 mL was commenced after
spontaneous rupture of membranes to augment labour and the
dose escalated according to hospital protocol. Fluid balance at
the time was assumed to be 2.5 L positive mainly from oral
intake. She had a tonic clonic seizure 11 h later which selfterminated in 2 min. A presumptive diagnosis of eclampsia was
made and was treated with magnesium sulphate 8 g given over
12 min. Her vitals signs were stable with a heart rate of 70
beats/min and BP of 160/70 mmHg. She became increasingly
agitated and an emergency caesarean was performed under
GA which was uneventful. Postoperative head CT scan was
normal. She remained intubated and ventilated overnight in
ICU. Blood tests showed hyponatremia (Na 116 mmol/L) which
was corrected with 0.9% sodium chloride. She was extubated
the following morning and remained alert and oriented.
Discussion: Water intoxication arises when there is retention
of large amount of water in excess of electrolytes.
Hyponatremia may develop if there is a source of electrolyte
free water gain as polydipsia, secretion of antidiuretic hormone
(ADH) and administration of drugs such as oxytocin which
has antidiuretic action. Pregnancy is associated with
expansion of total body water and inability to excrete excess
water in third trimester. Labour and delivery produce pain,
stress and nausea which all increase secretion of ADH
increasing the permeability of collecting ducts in the kidney.
Water is retained in excess of solutes, reducing plasma
osmolality and predisposing to water intoxication especially if
water intake is high as in this case. Symptoms usually present
when serum sodium is 120 mmol/L or less. Drugs such as
oxytocin, when given as infusion have a direct action on distal
tubules causing reabsorption of water with the danger of water
intoxication. 1,2 This effect is measurable even at a low flow
rates. All three factors contributed to hyponatremia in our
case. Lowering of plasma osmolality and rapid fall in
extracellular sodium concentration create a relative intracellular
hypernatremia, with subsequent influx of water. This leads to
intracellular hypotonicity, oedema and clinical symptoms of
neuroexcitability, delirium, convulsion and coma. In our case
sodium returned to near normal level following 0.9% saline
infusion. This case highlights the antidiuretic property of
oxytocin administered over a prolonged period that can
seriously impair water and electrolyte balance and should be
closely monitored for development of hyponatremia.
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Introduction: Charcot-Marie-Tooth disease (CMTD) is a rare,
inherited, neuromuscular disease with important anaesthetic
implications. We describe the emergency management,
including the safe use of sugammadex, of a patient with CMTD
and local anaesthetic (LA) allergy.
Case report: A 26 -year-old woman required perineal repair
after a vaginal delivery. Past medical history included CMTD
with peripheral neuropathy and anaphylaxis to LA (tetracaine
and bupivacaine). The anaesthetic management was
challenging as although regional techniques are frequently
used in CMTD, they were contraindicated here due to her LA
allergy. Muscle relaxants should be used with caution in
patients with CMTD as their effects and duration of action can
be unpredictable.1 She was therefore anaesthetised using a
modified rapid sequence induction (RSI) using thiopental and
a reduced dose of rocuronium. Neuromuscular monitoring was
used continually. Before extubation, train-of-four showed no
twitches, so sugammadex 4 mg/kg was given. Within one
minute, spontaneous ventilation resumed as well as
neuromuscular function and she was successfully extubated.
Discussion: Although CMTD is rare, it is the most common
inherited neuromuscular condition in Europe (1 in 2500). 2
Patients with CMTD suffer from chronic peripheral
neuromuscular denervation leading to muscle atrophy and
therefore spinal and limb deformities. 1 As a result of these
deformities, these patients regularly require anaesthesia for
limb and spinal surgery. 1 They may also be encountered in an
obstetric setting as they have normal fertility and life
expectancy. Due to the patient's LA allergy, regional and local
techniques were contraindicated, therefore general
anaesthesia was necessary . L A a l l e r g y i s r a r e a n d n o t
associated with CMTD. Patients with CMTD pose particular
challenges to the anaesthetist including; muscle relaxant use,
positioning. restrictive lung defects, autonomic dysfunction
and problems with regional anaesthesia. 1,2 Suxamethonium can
lead to life threatening hyperkalaemia in CMTD due to the upregulation of endplate cholinergic receptors in denervated
muscle leading to massive potassium efflux. 1 The duration of
action of non-depolarising muscle relaxants may be prolonged
and unpredictable in CMTD. 1 The safe use of sugammadex to
reverse the effect of rocuronium has been reported in non obstetric patients with CMTD. 1,3 Although CMTD poses
many challenges to anaesthetists, this case describes the safe
use of rocuronium and reversal with sugammadex in an
obstetric patient with CMTD.
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Introduction: C u r r a r i n o s y n d r o m e i s a r a r e h e r e d i t a r y
condition characterised by anorectal malformation, sacral
dysgenesis, and a presacral mass (anterior meningocele,
teratoma, or enteric cyst). We present the case of a parturient
with Currarino syndrome and low conus medullaris
undergoing cesarean delivery (CD). Clinical information from
both magnetic resonance imaging (MRI) and point -of-care
ultrasound were used to safely perform combined spinal epidural (CSE) anaesthesia.
Case report: A 3 7 -year-old G2P1 woman with Currarino
syndrome (HLXB9 heterozygous mutation) was referred for
anaesthesia consultation at 31+3 weeks. Obstetrical history
included a CD under general anaesthesia for breech
presentation and premature labour. Anaesthesia consultation
yielded neuraxial MRI which showed sacral dysgenesis, a
large anterior sacral meningocele (11.2 x 7.4 x 10.2 cm), and
conus extension to the L2 -3 vertebral interspace. Elective
repeat CD was scheduled at 37+1 weeks gestation. CSE
anaesthesia was initiated in the lateral position using
ultrasound to identify the L3-4 interspace, first identifying the
curve of the sacrum and counting laminae. After loss -ofresistance at L3 -4, a 25 -guage Whitacre spinal needle was
inserted to inject hyperbaric bupivacaine 12 mg, fentanyl 15
g, and morphine 0.15 mg. The epidural catheter was then
secured. Upon turning supine with left uterine displacement,
the patient reported nausea, dizziness, and generalised anxiety.
Dermatome assessment demonstrated decreased sensation to
C8 bilaterally and the patient was immediately placed in
reverse Trendelenburg and given supplemental oxygen.
Despite the high spinal level, the patient maintained
spontaneous respiration and haemodynamic stability was
supported with a phenylephrine infusion. A 3030 g healthy
male infant was delivered uneventfully.
Discussion: In two prior cases of CD in Currarino syndrome,
neuraxial anaesthesia required pre -procedural imaging to
assess neuraxial anatomy. 1,2 Our patient ¶s MRI identified a
large anterior meningocele and conus medullaris termination
between the L2 -3 interspace. Given the danger of cord
penetration, the L4-5 and L3-4 interspaces were identified as
viable targets utilising neuraxial ultrasound. A CSE technique
was chosen due to unpredictable local anaesthetic spread from
the increased CSF volume of distribution of the meningocele
and concern for duration of surgery. This case underscores
the value of early anaesthesiology consultation and high
resolution pre-procedural imaging. Point-of-care ultrasound for
neuraxial imaging was important to safe anaesthetic technique.
The unexpected manifestation of high spinal supports the
need for vigilance, prudent monitoring, and trained
anaesthesia providers capable of managing patients through
unforeseen clinical developments.
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Introduction: Severe headache after epidural blood patch
(EBP) for post-dural puncture headache (PDPH) is rarely cited
in the literature. We describe a case of sudden onset, severe
headache with signs of raised intracranial pressure following
EBP, which caused significant concern in the multidisciplinary
setting of the delivery suite.
Case report: A 2 9 -year-old nulliparous woman had a
recognised dural puncture during insertion of an epidural
catheter for labour analgesia. She experienced a typical PDPH
(occipital headache that improved when supine) and received
an EBP with 10 mL of blood on day 4. She was discharged
home but returned 2 days later with symptom recurrence. A
second EBP using 30 mL of blood was performed. Two hours
later the patient developed a sudden onset severe headache,
which was symptomatically markedly different (starting from
the left mastoid region, radiating across to the top of the head
and subsequently becoming globalised). It did not respond to
intravenous paracetamol 1 g and oral dihydrocodeine 30 mg.
Her previously normal blood pressure (BP) rose to 180/83
mmHg and her heart rate (HR) dropped to 50 beats/min. Full
cranial nerve and peripheral neurological examination were
normal. The concern was that the change in headache with
concomitant hypertension and bradycardia could indicate
elevated intracranial pressure (ICP). An urgent CT head was
performed, which was normal. Subsequently a single oral dose
of nifedipine 20 mg was administered and BP normalised within
2 h along with HR. A pre -eclampsia screen was normal.
Intravenous fentanyl PCA was used for analgesia. The patient
was observed in the obstetric high dependency unit overnight
with normal neurology throughout and by the following
morning the headache had improved. The patient mobilised,
switched to oral analgesia and was observed for a further 24 h
before being discharged home symptom free.
Discussion: Transient exacerbation of existing PDPH
symptoms following a second EBP has been previously
described. 1 As in this case a sudden onset headache of a
different nature along with cardiovascular signs of raised ICP
would mandate urgent investigation as treatment can be timecritical. Neurosurgical causes of raised ICP must be excluded
(intracranial haemorrhage, increased cerebrospinal fluid
volume, space occupying lesions 2 and infection), as well as
obstetric causes such as pre -eclampsia. The differential
includes more benign causes of headache such as migraine
and non -specific headache. 3 The CT in this case was normal,
the patient¶s headache was self-limiting, the cause not elicited
but she went on to make a full recovery. We suggest that
severe disabling headache with cardiovascular signs of raised
ICP can be self-limiting and benign but should be added to the
list of rare but recognised early complications 3 o f t h i s
frequently undertaken treatment option.
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Introduction: Dermal piercings are frequently encountered in
patients presenting for anaesthesia. Most frequently they are
sited around the face and tongue. 1 However, anaesthetists are
increasingly encountering patients with piercings in other
parts of the body that may present difficulties for anaesthesia.
Case report: An 18-year-old nulliparous woman presented to
the antenatal clinic at 36 weeks of gestation to discuss
epidural analgesia before her delivery. She mentioned that one
year previously she had received a dermal piercing in her lower
back. Examination revealed a silver stud dermal piercing in the
midline of her back at the level of the posterior superior iliac
spines. The stud was quite fixed and did not rotate. The
woman was asked to return to the piercing shop where it had
been put in, to see if they could remove it. However she
attended clinic one week later having been told it could not be
removed. A few days later and two weeks in advance of her
due date she attended labour ward, where the dermal piercing
was removed under local anaesthetic by the obstetric registrar.
Discussion: Dermal piercings are a specific type of body
jewellery. There is no exit point in the skin to use to moor the
piercing, which is held in place by anchors under the skin. In
this case the piercing was judged to be at the ideal entry point
for a labour epidural. It was judged that performing the
epidural at an alternative space above or below the piercing
would be too significant an infection risk. The patient was
keen to have the option for epidural analgesia in labour and so
consented to removal of the piercing. If she had arrived on the
delivery suite in labour having not had the piercing removed, it
may not have been possible to offer epidural analgesia. We
recommend that patients with unusual skin piercings in the
back be referred to anaesthetic antenatal clinics to assess
suitability for neuraxial anaesthesia in advance of delivery.
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Introduction: Mental illness causes significant morbidity in
pregnancy and the postnatal period. Maternal suicide is a
leading direct cause of maternal death in the UK. 1 We present
a case of severe, third trimester bipolar disorder managed
successfully with electroconvulsive therapy (ECT), that
presented unusual challenges to the multidisciplinary team.
Case report: A 42-year-old woman with a history of severe
bipolar disorder with episodes of psychosis, was referred to
the ECT team at 28 weeks of gestation in her second
pregnancy. She was known to the team, having suffered
episodes of simultaneous manic and depressive symptoms,
which were refractory to antipsychotic drugs a n d m o o d
stabilisers. She had previously made one serious suicide
attempt. A plan was made to offer an urgent course of ECT at
the co-located acute hospital. Obstetric care was transferred to
this site. A named midwife would be present at treatments for
cardiotocography (CTG) monitoring pre- and post procedure.
An obstetrician was on standby in case emergency caesarean
section was required. Eight ECT treatments were provided
between 31 and 38 weeks gestation. General anaesthesia
consisted of rapid sequence induction with propofol and
suxamethonium followed by tracheal intubation. A left lateral
tilt was maintained throughout. The patient responded to
treatment and there were no maternal or fetal complications at
any point during treatment. The ECT treatment was suspended
when the woman reached 38 weeks gestation, at which point
she underwent elective caesarean section. Two weeks after
delivery ECT treatment recommenced and was undertaken
every two weeks. By six months postpartum the woman's
psychiatric symptoms were controlled with monthly
maintenance ECT only.
Discussion: The 2017 MBRRACE Report emphasised t h e
importance of treating mental illness during pregnancy and the
post -natal period. 1 Benefits of ECT to mental health must be
balanced with risks of inducing tonic -clonic seizures in
pregnancy and fetal morbidity including preterm labour,
miscarriage and major congenital malformations .2 The
importance of prenatal and early pregnancy counselling was
highlighted in this case; our patient sought pre -conception
counselling with regard to ECT in pregnancy, having
previously received ECT treatment when her mental health
deteriorated. The possibility of receiving ECT during
pregnancy was the determining factor in her decision to
proceed with conception. ECT is frequently carried out in a
'remote' hospital location. Our patient received her course of
treatment in main theatres, (instead of labour ward or the ECT
suite), to enable easy access to emergency anaesthetic,
obstetric and neonatal treatment, in the event of emergency
caesarean section being required.
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Introduction: Acute compartment syndrome (ACS) is a serious
condition where muscle swelling leads to increased pressure
within a closed musculofascial compartment. This results in
reduced venous outflow, insufficient perfusion and muscle
ischaemia. Clinically it is associated with pain, pallor,
paraesthesia, pulselessness and paralysis. In obstetrics its
prevalence is about 2 / 10 000 births. Postpartum risk factors
include haemorrhage, prolonged hypotension, use of oxytocin
and prolonged lithotomy position.
Case report: A nulliparous 42-year-old woman presented at
37+4 weeks of gestation following spontaneous rupture of
membranes. Labour was augmented with Syntocinon infusion.
Combined spinal- epidural (CSE) analgesia was sited for labour
with good effect. The patient had a spontaneous vaginal
delivery with an uncomplicated 2nd degree tear repair in
theatre. Blood loss was minimal. The following morning the
patient complained of bilateral ³shin pain´in the pretibial area
requiring opioid analgesia. Both lower legs were normal in
appearance but tender to palpation. Pulses were palpable,
calves were soft and non -tender. There was no sensory or
motor deficit. Left calf circumference measured 41 cm and right
39 cm. Pain was exacerbated by dorsiflexion. Differential
diagnoses of acute ACS and deep venous thrombosis were
considered. Therapeutic low -molecular weight heparin was
commenced. Blood profile showed elevated inflammatory
markers (WCC 47.1, CRP 135.8), hyponatraemia (Na 118
mmol/L) and an elevated creatine kinase (CK) of 1466 U/L. The
patient had ingested over 2 L of water orally and had 4 L of
intravenous fluids during labour. Water intoxication with pain
secondary to hypocalcaemia (Ca 1.07 mmol/L) was diagnosed.
The patient was fluid restricted. Medical team review
suspected sepsis related hypotension and rhabdomyolysis.
Vascular team review thought ACS was unlikely. Over 24 h,
CK peaked at 10 017 U/L and the patient was transferred to the
vascular unit for emergency four compartment left leg
fasciotomy. Anterior and peroneal compartments were
bulging, posterior compartments were normal. Following
surgery, despite resolution of the leg pain, the patient has a
persistent left foot drop secondary to left common peroneal
nerve injury.
Discussion: ACS is a rare complication and should be
considered in all cases of leg pain. Most obstetric cases
described in the literature have occurred in the setting of
delivery complicated by massive obstetric haemorrhage. 1,2 Our
case suggests that water intoxication and fluid overload may
be associated with an increased risk of ACS in pregnancy.
This has not been previously reported. Special consideration
should be placed on fluid volumes administered during the
peripartum period.
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Introduction: The Ehlers -Danlos syndromes (EDS) are a
spectrum of inherited connective tissue disorders
characterised by joint hypermobility, skin hyperextensibility,
and tissue fragility. There is a reported incidence of 1:10 000 to
1:25 000 worldwide. Implications for the obstetric anaesthetist
include a potential resistance to local anaesthetic drugs , with
some studies reporting up to a 58% risk of sub -optimal
analgesia for dental procedures. 1 Reduced effectiveness of
epidural analgesia has also been reported in the obstetric
population. 2 We aim to evaluate if our standard analgesia
protocols are appropriate for use in this population group.
Methods: Over a 10-year period (2006-2016), 14 patients were
referred to the high risk obstetric anaesthesia clinic with a
diagnosis of EDS. Following approval by the trust service
evaluation committee, notes were obtained for 10 of these
patients and reviewed for mode of delivery, incidence of
breakthrough pain, epidural re -sites, intraoperative pain and
patient satisfaction with analgesia for delivery.
Results: F o u r p a t i e n t s r e p o r t e d a c l i n i c a l h i s t o r y o f
insensitivity to local anaesthesia for dental procedures. Three
patients had elective caesarean sections using a combined
spinal epidural (CSE) technique with hyperbaric bupivacaine
10-11 mg and fentanyl 25 g. There were no documented cases
of intraoperative pain and the epidural component did not
require topping up intraoperatively in any patient. A further
two patients had CSEs sited for emergency caesarean sections
and neither described intraoperative pain. CSEs were sited for
five women in labour. One patient required anaesthetic
assessment for breakthrough pain in which 0.1% bupivacaine
20 mL with fentanyl 2g/mL was administered, achieving good
anaglesic effect and not requiring further review during labour.
Two patients were taken to theatre for emergency caesarean
section, where the epidural was topped up with a combination
of fentanyl 75-100 g and 2% lidocaine (with 8.4% bicarbonate
and adrenaline 100 g) 15-20 mL, providing effective analgesia
for the procedure. The documented time from top -u p t o
adequate block was 8 and 10 min, respectively. None of the
CSEs required a re-site during labour. All of the patients with
CSEs sited for labour reported being satisfied with the
analgesia they received when followed up 24 h post delivery.
Discussion: The potential resistance to local anaesthetic in
EDS patients is an important consideration in providing
analgesia for labour and operative delivery. All women with
EDS referred to our clinic are advised of the potentially
increased risk of suboptimal analgesia. Although the total
number of cases is small, it is reassuring to note that our
standard anaesthesia and analgesia protocols for labour and
operative delivery were effective in this population group and
that all women were satisfied with analgesia for delivery.
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