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Introduction: Plasma levels of fibrinogen are elevated in
pregnancy; low levels predict severe postpartum haemorrhage
(PPH). 1 The rotational thromboelastometry (ROTEM) test,
FibTEM, measures clot strength attributable to fibrinogen, and
also predicts PPH severity. 2 Our unit primarily uses fibrinogen
concentrate (FC) for fibrinogen replacement in obstetric
haemorrhage. Our massive haemorrhage protocol directs
administration of 3g FC when the FibTEM A5 is <7mm, or 712mm with ongoing bleeding. 3 Following each dose, a repeat
ROTEM test is performed, and further doses of FC given if
indicated. We wished to evaluate the use FC of during four
years of our protocol.
Methods: All obstetric patients receiving FC according to our
major haemorrhage protocol from 1 August 2012 to 31 July
2016 were identified. We recorded the diagnosis, ROTEM
values, dose of FC and any other blood products given and
estimated blood loss (EBL).
Results: 109 patients were identified. 71 patients received 3g
FC, 23 received 6g and 15 received >6g (max 18g). Median FC
dose was significantly higher for bleeds of 3.5L or more (6g vs.
3g; p<0.05). Median FibTEM A5 pre- and post-treatment was 7
[IQR 5-9mm] and 14mm [IQR 12-16mm], respectively.
Table: Lowest FibTEM A5, total FC dose and EBL
Diagnosis
Number (%) FibTEM A5 (mm) FC (g) EBL (mL)
Atony
38 (34.9)
7
3
2982
Surgical/trauma
36 (33.0)
7
3
2827
Abruption
17 (15.6)
4*
6*
2962
Adherent placenta
9 (8.3)
7
6
3694
Rupture/inversion
7 (6.4)
8
3
4000
Hepatic failure
2 (1.8)
2.5
6
1000

Data are n (%), median (FibTEM A5, FC) or mean (EBL).
*P<0.01
Discussion: We report a series of 109 patients treated with FC
during a four-year period. Most patients required a single 3g
dose of FC but 34% required more, to a maximum of 18g.
Placental abruption was associated with a lower FibTEM A5
and higher FC dose, despite comparable EBL to other causes,
consistent with a consumptive process. The two patients
requiring the highest doses (15 and 18g) both suffered
abruption with fetal demise. Reduced fibrinogen may also be
due to blood loss and dilution, and an EBL >3.5L was
DVVRFLDWHGZLWKDUHTXLUHPHQWIRUJ)&5HDVVHVVPHQWRI
ROTEM values after each dose of FC allows titration of further
doses as required. This series provides clinical data regarding
the use of our algorithm in practice.
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Introduction: Currently, the decision for performing an
epidural blood patch (EBP) to treat post dural puncture
headache (PDPH) relies mainly on subjective clinical
judgement as there is no validated pathway to guide treatment.
An evidence -based protocol may be of value in identifying
those women most likely to develop a severe PDPH
necessitating EBP. The use of magnetic resonance imaging
(MRI) in characterising cerebrospinal fluid (CSF) spread in the
epidural space and its association with severity of PDPH has
been proposed. 1Our study aimed to investigate a potential link
between CSF spread after accidental dural puncture (ADP),
using a MRI score, and the development/severity of PDPH in
obstetric patients.
Methods: The MRiADP group, a collaboration of 10 National
Health Service hospitals was formed to recruit patients for this
study. Parturients who had an ADP complicating a labour
epidural underwent a T1 & T2 weighted sagittal MRI scan of
the lumbar spine and brain within 48 h of ADP. All women
were followed up for the development of PDPH for one week.
Each patient had a daily PDPH score calculated using a 4-point
visual analogue scale (none, mild, moderate and severe), with
additional points given for visual, auditory, nausea/vomiting.
All MRI scans were reported by a blinded neuroradiologist
using a predefined scoring system (one point for every
vertebral level covered vertically by CSF and one point for
circumferential spread). Data are presented as count (%) and
median (range). Kendall Ĳ and Spearman r s correlations were
used to assess the relationships between PDPH symptom
severity and MRI findings. Significance was defined at (P<0.05
two-sided).
Results: Twenty-two patients were recruited. The majority
developed a PDPH (n=19, 86%) after ADP. The onset time of
PDPH was 24 (4-126) h. An EBP was performed on 47% (n=9)
of patients, which resolved the PDPH in 88% (n=8). Eight
participants had a spinal catheter inserted for PDPH
prophylaxis following ADP, of which 75% (n=6) developed a
PDPH, but only 25% (n=2) needed an EBP which resolved the
PDPH. The PDPH and MRI scores were 10 (0-21) and 2.5 (0-10)
respectively. Kendall Ĳand r s correlations for PDPH and MRI
scores were 0.35 (95%CI: 0.06-0.59, P=0.038) and 0.46 (95%CI:
0.04-0.74, P=0.017), respectively.
Discussion: Our preliminary results confirm previous findings
that characteristics of CSF spread in the epidural space
correlates with PDPH severity, 1although, statistically the
correlation remains weak to moderate. Patterns of CSF leak are
not understood. Further research should be directed at
developing a validated MRI scoring system that could predict
severity of PDPH to guide clinical management.
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Introduction: The combination of low-dose local anaesthesia
and a lipophilic opioid such as fentanyl is well established as
standard solution for labor epidural analgesia. 1 The addition of
fentanyl increases efficacy, but may have negative effects on
the neonate in terms of reduced Neurologic and Apaditve
Capacity Score and impaired breast feeding. 2 W e
hypothesized that the addition of adrenaline 2 g/mL to a
solution of bupivacaine 1 mg/mL and fentanyl 2 g/mL would
reduce the systemic uptake of the opioid, and reduce serum
fentanyl concentration in the umbilical cord at birth.
Methods: After approval from ethics committee, the Norwegian
Medicines Agency, and participant informed consent, 41
nulliparous women requesting epidural analgesia were
randomized to the addition of adrenaline (AG) (n=20) or active
control (CG) (n=21). One participant in each group was
excluded due to malfunctioning epidural catheter. Patients and
researchers were blinded for the intervention. Solution was
administered epidurally using continuous epidural infusion (5
mL/h) with addition of patient controlled boluses (5 mL, max.
two per hour). Blood samples were drawn from the mother at 0,
10, 20, 30, 60 and 120 min after epidural activation, and at
delivery. Mixed umbilical cord blood samples were drawn after
clamping of the umbilical cord.
Results: Baseline characteristics (age, weight, height, cervical
dilation at epidural placement) were similar in both groups.
Fentanyl concentrations were similar in the umbilical cord
(mean(SD); AG 0.162 nmol/L (0.09) vs. CG 0.151 nmol/L (0.07),
P=0.67) and in maternal serum (median [IQR]; AG 0.268 nmol/L
[0.193; 0.493] vs. CG 0.291 nmol/L [0.212; 0.502], P=0.85) at
birth, but there was a significant lower area under the curve
(AUC) for the first two hours of treatment in maternal serum in
the adrenaline group (mean difference 0.161 nmol-hours/L [95
% CI 0.034; 0.289], P=0.015). A linear regression model with
total dose administered, and maternal weight showed no
significant effect of adrenaline on umbilical serum fentanyl
concentration (P=0.50). There was no significant difference in
length of treatment, total dose given, Apgar scores (1, 5 and 10
min), umbilical pH or base excess, mode of delivery, or motor
function.
Discussion: The addition of 2 g/mL adrenaline to an epidural
solution of bupivacaine and fentanyl did not lower serum
fentanyl in the umbilical cord, but resulted in lower fentanyl
AUC in maternal serum for the first two hours.
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Introduction: Pethidine is commonly administered for pain
relief in labour, however its effectiveness has long been
challenged. Approximately a third of women receiving
pethidine subsequently require an epidural, causing an
increase in instrumental delivery. Remifentanil PCA in labour is
an alternative but not widely utilised. We conducted a parallelgroup, randomised trial (ISRCTN29654603) to assess if
remifentanil reduced the risk of conversion to epidural
analgesia, compared with pethidine.
Methods: 1 In 14 UK hospitals, consenting women at term, in
established labour, with a live singleton baby in cephalic
presentation, requesting opioid pain relief, were randomised to
intramuscular pethidine (100mg, 4 hourly) or intravenous
remifentanil PCA (40 g bolus, 2 min lock -out), using a
computer minimisation algorithm. The primary outcome was
the proportion of women who received an epidural for pain
relief in labour. Secondary outcomes included VAS pain
scores, maternal satisfaction, side effects and neonatal status.
To detect a reduction in epidural conversion from 30%
(pethidine) to 15% with 90% power at P=0.05, allowing for
attrition, a sample size of 400 was required.
Results: A total of 401 women were randomised: 201 to
remifentanil; 200 to pethidine. Remifentanil and pethidine had
epidural conversion rates of 39/201 (19%) and 81/199 (41%),
respectively. The unadjusted, intention -to-treat analysis risk
ratio was 0.5 (95% CI, 0.3 to 0.7, P<0.0001). Median VAS pain
scores (0-100) were 50.7 and 64.6, respectively, mean difference
(95% CI) being -13.9 (-21.4 to -6.4, P=0.0003). Low oxygen
saturation was recorded for 26 (14%) and 8 (5%) women,
respectively (P=0.01), with a significantly higher proportion of
women using remifentanil receiving inspired oxygen
supplementation. Spontaneous and instrumental delivery rates
were 128/201 and 106/199 and 31/201 and 52/199, respectively
(P=0.02). Maternal satisfaction with pain relief and its
effectiveness was greater with remifentanil (P=0.0003). There
were no differences in the incidence of excessive maternal
sedation, respiratory depression, neonatal status at delivery or
breastfeeding rates.
Discussion: Remifentanil halved epidural conversion rates
compared to pethidine and reduced instrumental delivery rate.
Remifentanil reduced the median VAS pain score and
increased maternal satisfaction. The increased low maternal
oxygen saturation rates with remifentanil did not result in
adverse sequelae. Opioid pain relief in labour should be re evaluated in light of these findings.
Funding: National Institute for Health Research (CS-11-030)
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Introduction: In early 2016 Sepsis-3 was published proposing
new definitions for sepsis and introducing SOFA (Sepsis
Related Organ Failure Assessment) and qSOFA (quickSOFA)
scoring tools to identify patients at high risk of a poor
outcome. An increase in SOFA score of two points or greater
is associated with an in -hospital mortality of 10%. 1However,
the Sepsis -3 definitions make no reference to pregnancy and
physiological values have not been adapted to reflect the
pregnancy state. Mortality in obstetric practice is a rare
outcome and there is a significant amount of morbidity which
this score may not pick up. This study is a pilot which aims to
assess whether or not SOFA or qSOFA are useful tools if
applied to our patients suspected of sepsis.
Methods: This retrospective case note review had Caldicott
Guardian Approval. Notes were retrieved for consecutive
patients, over a six-month period, who had been commenced
on sepsis -six (our local care bundle for the treatment and
assessment of parturients suspected to have sepsis). SOFA
and qSOFA (respiratory rate, mentation and systolic blood
pressure) scores were calculated at the onset of sepsis-six and
compared to our outcome measure which was maximal septic
state in the 24 hours following delivery. SOFA scores were
assessed using logistic regression and results are presented
as odds ratios and confidence intervals.
Results: Notes from 45 labouring patients suspected of sepsis
were reviewed. Using traditional sepsis definitions patients
were classified as 28 (62%) patients with sepsis (two patients
as severe sepsis) and 17 (38%) with no sepsis. All 45 (100%)
patients had a qSOFA score of 0/3. 43 (96%) patients had a
SOFA score 0/28. SOFA score showed no statistical
significance in predicting sepsis (OR 1.82, 95% CI 0.33-9.86, P
value=0.40).
Discussion: This study is a small pilot but it shows that sepsis
is rare using the Sepsis -3 definitions, even though infection
with a systemic response is more common. SOFA and qSOFA
may be useful in the critically unwell parturient but are likely to
be of limited value within the general maternity population.
Sepsis is the leading cause of death in maternity, contributing
to nearly a quarter of deaths, but with overall mortality rates of
only 10:100000 2 scoring tools which predict at risk groups with
mortality of 10% may not be helpful. Other scoring tools may
be better to predict those who are at risk of morbidity and
require increased levels of support.
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Introduction: Scheduled caesarean section is routinely
performed under spinal anaesthesia using hyperbaric
bupivacaine with opioids. This frequently results in maternal
hypotension and long -lasting motor block. Intrathecal
hyperbaric 2% prilocaine (HP), an intermediate acting amide
local anaesthetic with rapid onset with a few side-effects, has
been used in a number of day -case procedures. 1 Proposed
doses for various operations vary widely, suggesting targeted
studies are required. We have previously determined the ED95
of HP in a pilot study using the continual reassessment
method (CRM). In this study, we used the CRM to find the
ED95 of 2% HP co -administered with sufentanil 2.5 g for
scheduled cesarean section under spinal anaesthesia.
Methods: With local ethics committee approval and signed
informed consent, term parturients were enrolled in a dose finding, prospective, double-blind, observational study. The
statistical model employed was the CRM, using a Bayesian
estimation of dose. Four patients per blocked cohort were
recruited for each dose. The starting dose of HP 40 mg with
sufentanil 2.5 g, was determined by preliminary results,
corresponding to the ED95. Subsequent doses were set by the
previous patient's response and were allocated by the CRM:
30, 35, 40, 45, 50 and 55 mg, a priori corresponding respectively
to ED50, 75, 90, 95, 98 and 99 of HP. Morphine 100 g was
added to each dose. Success was defined as a bilateral
sensory block at the T4 level within 15 min of the spinal HP
dose. In case of failure, epidural supplementation was given.
Maternal hypotension was treated with ephedrine or
phenylephrine. Onset/duration of sensory block,
onset/duration of motor block, side effects (hypotension,
bradycardia), neonatal parameters (Apgar and umbilical pH,
methaemoglobinaemia), and maternal satisfaction were
recorded.
Results: Forty patients were included in 10 cohorts of 4
patients. HP dose varied between 35 and 50 mg. Of the 40
spinals, 35 were successful (3 failures at 35 mg, 1 at 40 mg and
1 at 45 mg). The final ED95 of 2% HP was 45 mg. A decrease of
the systolic arterial pressure of 9% from baseline was noticed.
All newborns were in good health, based on Apgar scores and
methaemoglobinaemia, and all patients with successful spinal
anesthesia were satisfied.
Discussion: Confirming the results of the preliminary study, 2
HP combined with opioids is a good alternative to hyperbaric
bupivacaine for scheduled cesarean delivery, showing fewer
adverse effects, with an ED95 here calculated at 45 mg.
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Introduction; The Non Invasive Cardiac Output Monitor
(NICOM) Cheetah TM is a validated haemodynamic monitor
using only skin electrodes. Phenylephrine is advocated as the
vasopressor of choice in managing hypotension after spinal
anaesthesia; however, it can cause bradycardia with
associated drop in CO. 1 Heart rate (HR) changes after spinal
anaesthesia can be used as a surrogate for CO. 1 The objective
of this study was to determine CO changes when mean arterial
pressure (MAP) and HR were maintained using phenylephrine
and ephedrine boluses.
Methods; Following ethical approval, CO and stroke volume
(SV) were observed using NICOM in 30 women undergoing
elective caesarean section under spinal anaesthesia.
Phenylephrine 100g and ephedrine 6mg boluses were given
to maintain MAP within 20% and HR within 5% of baseline.
Results; Mean maximum increase in CO was 0.8L/min (+16.3%
from baseline) and SV was 10.8mL (+20.2% from baseline).
There was no significant decrease in CO or SV. The largest
mean decrease in MAP was 21mmHg ( -21.5% from baseline)
and HR was 7.3beats/min ( -7.5% from baseline). Mean
percentage change from baseline of HR correlated with CO
(r=0.73, P=0.007) and SV (r=0.85, P=0.004).

Figure: Maternal haemodynamic changes
Discussion; In healthy parturients undergoing caesarean
section under spinal anaesthesia, CO and SV are maintained
and rise when MAP and HR are maintained within 20% and 5%
of baseline respectively with a combination of phenylephrine
and ephedrine boluses.
Reference
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Introduction: ECG changes during caesarean section under
spinal anaesthesia are common. 1 Ischaemic changes may
occur due to an imbalance of myocardial oxygen supply and
demand. Phenylephrine may have a favourable supply:demand
ratio to ephedrine. Previous studies used intermittent boluses
to maintain blood pressure (BP) rather than the currently
accepted prophylactic infusion regimen. 2We studied the effect
of titrated infusions of phenylephrine and ephedrine to
maintain systolic BP (SBP) in women undergoing elective
caesarean delivery (CD). The p rimary outcome of the study
was the incidence of ischaemic ECG changes when maternal
BP was maintained with infusions of phenylephrine or
ephedrine. Secondary outcomes were evidence of myocardial
ischaemia ECG changes by measuring troponin levels, SBP,
maternal heart rate (HR), cardiac output (CO) and neonatal
outcomes.
Methods: This was a s ingle-centre, randomised, double-blind
study of 29 women having elective CD under spinal
anaesthesia. A Holter monitor was used to analyse the ECG
d u r i n g a n d 4 -h p o s t -surgery. Spinal anaesthesia was
administered (0.5%w/v hyperbaric bupivacaine 11 mg plus
fentanyl 15g). Infusions of phenylephrine at 50 g/min or
ephedrine 4mg/min were commenced and titrated as per
protocol to maintain baseline SBP. Crystalloid co-load (1L) was
administered. Suprasternal Doppler measured CO, stroke
volume (SV), flow time corrected (FTc) and peak velocity every
5 min post -spinal to 5 min post -delivery. Troponin T was
measured at 24 h. Apgar scores and umbilical cord gases were
recorded. Data were analysed using mixed linear models,
analysis of covariance (ANCOVA); Tukey-Kramer post-tests,
Student t, M a n n -Whitney U- a n d F i s h e r e x a c t t e s t s .
Significance was defined as P <0.05.
Results: Arrhythmias occurred more frequently with
ephedrine (50% vs 31%, P=0.43) but was not significant. There
ZHUHKLJKHUWURSRQLQOHYHOVZLWKHSKHGULQH QJP/
P=0.093). Ephedrine was more effective at maintaining SBP,
significantly higher at 5, 20, 25 and 30 min post-spinal (13%,
P=0.0036), but HR was similar ( P=0.11). Although CO was
similar (P=0.20) there were some significant effects over time
for FTc and SV. Neonatal outcomes from Apgar scores,
umbilical pH, HCO 3, b a s e e x c e s s a n d P C O 2 w e r e n o t
significantly different.
Discussion: W e f o u n d n o n -significant, higher rates of
arrhythmias and troponin levels with ephedrine. Ephedrine
resulted in significantly higher SBP post -spinal. However, in
the choice between phenylephrine and ephedrine for
maintenance of blood pressure during CD with spinal
anaesthesia, phenylephrine appears favourable in reducing
maternal myocardial work, and could be associated with fewer
arrhythmias. Further research with larger trials is required.
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Introduction: Studies in healthy patients undergoing elective
caesarean delivery (CD) show that ephedrine used for spinal
hypotension is associated with increased fetal acidosis
compared with phenylephrine. 1,2There has been only one
retrospective analysis in severe preeclampsia. 3
Methods: Following Ethics Committee approval and obtaining
of informed consent, patients with preeclampsia requiring CD
for a non -reassuring fetal heart tracing, were randomised to
receive bolus ephedrine 7.5 mg or phenylephrine 50 g for
spinal hypotension. The primary outcome was umbilical
arterial (UA) base deficit. Secondary outcomes were UA and
umbilical venous (UV) pH and lactate level, UV base deficit,
and Apgar scores.
Results: A total of 133 women were included; 64 required
vasopressor treatment and were randomised to 2 groups of 32,
with similar patient characteristics. Between group blood
pressure control was equivalent. There was no difference in
mean [SD] UA base deficit (-4.9 [3.7] vs -6.0 [4.6] mmol/L) for
ephedrine and phenylephrine respectively; ( P=0.29). Mean
[SD] pH (UA and UV) and lactate levels were also similar
between groups (7.25 [0.08] vs 7.22 [0.1], 7.28 [0.07] vs 7.27
[0.1], and 3.41 [2.18] vs 3.28 [2.44] mmol/L, respectively. In
addition, UV PO 2 was higher in the ephedrine group (2.8 [0.7]
vs 2.4 [0.62]) kPa, (P=0.02). There were no significant betweengroup differences in 1 - or 5 min Apgar scores, numbers of
neonates with Apgar score < 7 (10/32 [31%] vs 12/32 [38%], or
with a pH <7.2 (6/31 [19%] vs 8/29 [28 %].
Discussion: In patients with severe preeclampsia and fetal
compromise, fetal acid-base status is independent of the use
of ephedrine vs phenylephrine to treat spinal hypotension.
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Introduction: Obstetric cholestasis (OC) is of importance to
the obstetric anaesthetist because of its association with
coagulopathy, potentially increasing the risks of neuraxial
blockade. Coagulopathy has been reported to occur in 8% of
cases of OC, 1 and OC patients without recent coagulation
studies are considered at increased risk by our national
guidelines on regional anaesthesia and coagulation. 2
However, more recently two small retrospective studies have
found no evidence of abnormal clotting and this is consistent
with many clinicians' experience with OC pregnancies. 3,4
Following national guidance by awaiting coagulation studies
before regional anaesthesia may thus result in unnecessary
delays, with potentially serious consequences. We therefore
decided to undertake a larger retrospective analysis to add
further evidence regarding the risks of coagulopathy in this
commonly encountered patient group.
Methods: Having obtained ethical approval from IRAS, we
identified all OC pregancies during a five-year period in three
local hospital trusts. The respective hospitals' electronic
systems were used to retrieve all coagulation studies obtained
during these pregnancies. For all patients with results
available, case notes were examined for evidence of drug
treatment for OC. Where abnormal coagulation studies were
identified, case notes were examined for evidence of
alternative (non-OC) causes of abnormal coagulation.
Results: We identified 745 OC pregnancies. 457 (61.3%) had
coagulation studies performed, 288 did not and were excluded
from further analysis. 291 patients with coagulation studies
(63.6%) had documented evidence of drug treatment for OC.
One treated patient (1/291, 0.003%) had an activated partial
thromoboplastin time ratio (APTR) of 1.3 but a normal
prothrombin time. No abnormal results were found in the
untreated group. No other abnormal coagulation studies
without a definite alternative cause were found.
Discussion: This is to our knowledge the largest study on the
incidence of coagulopathy in OC. Our results suggest that it
may be unnecessary to delay regional anaesthesia in
otherwise well OC patients while coagulation studies are
obtained. Our study has the limitations of retrospective
analysis, and a significant number of patients did not have
coagulation studies performed. A prospective study is
indicated to investigate further.
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Introduction: Introduction of safer non -Luer connectors for
neuraxial anaesthesia was mandated by a NPSA alert in 2009. 1
The Obstetric Anaesthetists' Association (OAA) raised
concerns about the potential for adverse consequences from
new equipment, including an increase in technical problems; if
extreme this might result in an increase in conversion of spinal
and combined -spinal epidural (CSE) anaesthesia to general
anaesthesia (GA). 2 The OAA monitored the baseline rate of
GA conversion using Luer equipment. 1 In the current OAA supported project, we analysed data from early adopters
concerning the impact of change to non -Luer neuraxial
equipment.
Methods: Hospitals known to have transitioned to proprietary
non-Luer connectors were approached to provide data from
spinal and CSE anaesthesia at caesarean section, as well as
from the preceding period using Luer equipment. Some
hospitals were able to provide information on whether the GA
was due to technical problems.
Results: We gathered information from five hospitals,
including 5919 Luer and 12 989 non-Luer procedures. The rate
of GA conversion did not differ between the two groups.
Table; Comparison of Luer and non-Luer connections
Spinal
CSE
Elective
Emergency
Elective
Emergency
N
GA
N
GA
N
GA
N
GA
Luer 2566 26 (10%) 2315 35 (1.5%) 763 13 (1.7%) 275 8 (2.9%
Tech
10 (38%)
22 (62%)
9 (69%)
7 (87%
Non
6174 38 (0.6%) 5670 106 (1.9%) 852 13 (1.5%) 293 10 (3.4%
Luer
Tech
9 (23%)
23 (21%)
6 (46%)
6 (60%

Tech = technical problem as % of GA
Discussion: O v e r a l l r a t e s f o r c o n v e r s i o n t o G A w e r e
consistent with recommended targets (<1% elective; <5%
emergency). 2 We adopted a conservative approach to data
analysis. Any case where the reason for conversion was not
stated as being unrelated to a needle problem, was counted as
a needle issue. As a result, our data are likely to over-represent
the number of cases with needle problems. Overall conversion
rates in all categories were similar for Luer and non -Luer
devices; however, there appears to be a reduction in the
proportion of GA conversions attributed to a technical
problem in the non -Luer group. We hope this will allay fears
for the subsequent transition to the ISO system. 1
Acknowledgements: We wish to thank the following for
providing data: Jeremy Stone, Northampton General Hospital;
Ruth Broadbent, Royal Derby Hospital; Anna Bewlay, Royal
Preston Hospital; Antony Joseph, Leicester General Hospital;
Konda Kondov, Leicester Royal Infirmary.
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Introduction: Cervical cerclage is performed to reduce the
incidence of spontaneous miscarriage from cervical
incompetence. Types of cerclage in use include, a McDonald
(transvaginal) or Shirodkar (high transvaginal) suture and less
commonly an abdominal cerclage. In the UK, the majority are
performed as elective day -case procedures. Over the years,
gynaecologists have refined techniques for the procedure. By
contrast, there is a lack of robust evidence as to the optimum
anaesthetic technique. Reported intraoperative anaesthetic
techniques for cervical cerclage include general anaesthesia
( G A ) , s p i n a l a n a e s t h e s i a a n d C S E . 1,2Where neuraxial
anaesthesia was used, there was wide variation in the dose of
local anaesthetic, the use of opioids and the sensory level. 1-3
The aim of our study was to assess the current perioperative
management of patients requiring elective cervical cerclage.
Methods: Following local institutional approval, we conducted
a retrospective observational study in six London hospitals.
All patients presenting for elective cervical cerclage, between
January 2015 to March 2016 were included.
Results: We analysed data from 113 patients. The median
gestational age for patients undergoing cervical cerclage was
16 weeks. Mean duration of surgery was 23 min. Spinal
anaesthesia was administered in 91% (103/113) of patients in
our cohort and GA in 9% (10/113). The mean [range] dose of
intrathecal bupivacaine was 9.8 mg [7.5 -12.5 mg]. Sixty-four
patients received intrathecal fentanyl [range 15 -40 g], nine
patients received intrathecal diamorphine [range 200-300 g]
and 30 patients were not given any intrathecal opioid. The
level of sensory block was documented in 91% of patients and
ranged from L1 to T1. In 30% of the GA group, a tracheal tube
was used while a laryngeal mask was inserted in 40% of
patients. There was no documentation of airway device used
in the remaining patients. Forty per cent of patients in the GA
group had breakthrough pain in recovery, requiring
postoperative analgesia compared to 25% in the spinal group.
However, the numbers in our study were small and not
matched in both groups.
Discussion: Our study showed a variation in anaesthetic
practice for cervical cerclage that suggests a lack of
consensus as to optimum management. We plan to conduct a
prospective observational study in a bigger cohort of
hospitals, with a view to establishing evidence based
guidance for the anaesthetic management of cervical cerclage.
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Introduction: Tracheal tube (TT) intubation is used for airway
management during general anaesthesia for caesarean
delivery. The obstetric airway is associated with increased risk
of difficult intubation and aspiration. The laryngeal mask
airway Supreme (SLMA) is a supraglottic device with airway
and gastric outlet separation with good seal pressures, with
previous reports in obstetrics.
Methods:This randomised controlled trial involved 920 healthy
carefully-s elected pregnant women who received general
anaesthesia during elective caesarean delivery. The study
groups were TT or SLMA group for airway management. We
investigated the first attempt success rate of the airway
devices.
Results: The first attempt success rate were similar in TT
(99.1%, 456/460) and SLMA (99.1%, 456/460) groups. The
remaining subjects had successful second attempt success.
The mean  SD time to effective ventilation was faster with
SLMA (16.1  3.9 sec compared to TT group 39.1  7.2 sec,
P<0.0001). The seal pressure of TT (27.9  3.6 cmH 2O) was
higher than SLMA group (27.1  3.80 cmH 2O) (P=0.001). The
systolic blood pressure (SBP) with SLMA was lower than TT
group at 1-6 min after induction of general anaesthesia. There
was no regurgitation or aspiration and the incidence of airway
adverse effects was low. Maternal satisfaction and neonatal
outcomes were similar in both groups.
Discussion: The SLMA and TT groups had similar high first
attempt success rate. The SLMA had a faster time to effective
ventilation and less SBP increase, while having a lower seal
pressure. There was no regurgitation or aspiration, with good
maternal and neonatal outcomes. The SLMA could be
considered as an alternative airway in a carefully -selected
obstetric population.
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Introduction: Pulse oximeter waveform components include a
systolic wave (following systole) and a dicrotic wave which is
a backward reflected wave. It has previously been established
that vasodilatation results in a delay in the appearance of the
dicrotic wave. 1 We hypothesised that these changes in the
pulse oximeter waveform could occur during the onset of
spinal anaesthesia for caesarean section where vasodilatation
is the principle cause of hypotension.
Methods: Twenty women presenting for elective caesarean
section were recruited by means of informed written consent,
to this study. Anaesthesia was managed according to unit
protocol. The period of analysis was from prior to the
instigation of spinal anaesthesia to when the anaesthetist
judged that surgery could begin. Data were downloaded from
the pulse oximeter by means of a data logger designed and
constructed by one of the authors.
Results: Systolic blood pressure fell by at least 20% for 15
women. The appearance of the dicrotic wave was delayed
before the onset of hypotension in 12 of these women (80%).
Boluses of phenylephrine reversed these changes..

Figure: Pulse oximeter waveforms
Discussion: We have demonstrated that there are changes in
the pulse oximeter waveform before the onset of hypotension
and that these changes were reversed by phenylephrine. We
are currently working on waveform analysis to produce a
metric which reflects the changes which we have observed.
Ultimately it is possible that pulse oximeter waveform analysis
could be used to guide vasopressor therapy for such cases.
Reference
1 . Chowienczk PJ, Kelly RP, MacCallum H, et al.
Photoplethysmographic assessment of pulse wave reflection.
Blunted response to endothelium derived beta2 -adrenergic
vasodiltation in type II diabetes mellitus. J Am Coll Cardiol
1999;34:2007 -14.

S14

International Journal of Obstetric Anesthesia

P5 Improved outcomes with ROTEM-guided fibrinogen
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Introduction: Haemorrhage is a major cause of maternal
morbidity and mortality. Low plasma fibrinogen is associated
with progression of postpartum haemorrhage, 1 leading to
interest in replenishment with concentrated fibrinogen. In our
unit, we introduced an algorithm for using fibrinogen
concentrate (FC) in major obstetric haemorrhage in 2012,
guided by near patient testing with rotational
thromboelastometry (ROTEM). We previously reported a
reduction in transfused blood products and transfusion
associated circulatory overload (TACO) after one year of
using this protocol. 2We wished to evaluate whether our initial
positive outcomes were maintained, and assess any further
benefit over a complete four-year period.
Methods: From 1st August 2012 to 31st July 2016, obstetric
patients who bled over 1500mL and had a ROTEM FibTEM A5
<12mm (approximates to plasma fibrinogen of 2g/L) were
identified. We recorded all blood products received, estimated
blood loss (EBL) and outcomes including TACO, intensive
care (ICU) admission, hysterectomy and death. We compared
this with historical data from 1st August 2011 to 31st July
2012, when 'shock packs' (standard ratio red blood cells, fresh
frozen plasma and platelets) rather than FC were used.
Results: Over four years there were 32647 deliveries. 893
ZRPHQEOHGPO  :HLGHQWLILHGZRPHQZKR
had a FibTEM A5 <12mm. No deaths occurred in either group.
Table: Outcome data

4 (9%)
4 (9%)
6 (14%)
12 (28.6%)
4 [2 -6]U

Fibrinogen
Concentrate
(n=215)
0
4 (1.9%)
12 (5.6%)
24 (11.2%)
3 [0 -4]U

8 [3 -15]U

3 [1 -5]U

<0.0001

2580 338mL

1169 84mL

<0.0001

Shock Pack
(n=42)
TACO
ICU admission
Hysterectomy
Transfused >5U RBC
RBC transfused
Total number
products
Total volume
products

P value
<0.001
0.027
0.89
0.006
0.006

Data are number (%), median [IQR] or meanSD
Discussion: In four years since introducing an algorithm for
FC use in obstetric haemorrhage, we have shown a significant
reduction in both the number and volume of all blood products
transfused. FC use avoids the large volume loads associated
with FFP and cryoprecipitate, plus the use of ROTEM ensures
that blood products are only given when indicated. The
elimination of TACO and reduction in ICU admission provides
evidence that this has had a significant impact in reducing
patient morbidity.
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Introduction: Obesity is a major threat to global health, with a
well-documented impact on the heart. 1 Common changes
include left ventricular remodelling, volume overload and
reduced tissue Doppler velocities. Limited data are available
on the impact of obesity on cardiac function in pregnancy. 2
This echocardiographic study aimed to compare cardiac
function in parturients with normal body mass index (BMI) and
the morbidly obese.
Methods: After institutional ethics committee approval, a casecontrol study was undertaken in 40 morbidly obese term
SUHJQDQWZRPHQ %0,NJP 2) (Group O) and 45 healthy
WHUPSUHJQDQWZRPHQRIQRUPDO%0, %0,NJP 2) (Group
N), who underwent a full echocardiographic examination.
Demographic data and echocardiography results of the two
groups were compared using two sample t-tests with unequal
variance.
Results: All obese women were included in data analysis:
none had pre -existing cardiac disease and all had acceptable
echocardiographic image quality. Five of the control women
were excluded, two due to previously unrecognised cardiac
conditions and three due to poor image quality. The two
groups were comparable with regards to age, ethnicity,
gestation, parity and haemoglobin level. Mean SD mean
arterial pressure was higher in Group O (91 8.4 vs 84 9.5
mmHg, P<0.001). Heart rate and cardiac output, but not cardiac
index, were higher in Group O (84 12 vs 79 13 beats/min,
P<0.001; 54471047 vs 47401182 mL/min, P=0.006; 2551474
vs 2729623 mL/min/m2, P=0.156, respectively). Stroke volume
index was lower (30.14.5 vs 34.3 7.0 mL/m 2, P=0.003) Left
ventricular (LV) mass was significantly higher in Group O
(15224 vs 11529 g, P<0.001). Septal tissue Doppler indices S'
sept and E' sept were lower in Group O (8.4 1.2 vs 9.31.6,
P=0.012; 9.11.7 vs 11.3 3.2, P<0.001 respectively). As a
result, E' average was also lower in Group O (10.7 2.3 vs
12.02.7, P=0.018), however there was no between -group
difference in E/E' average (7.91.8 vs 7.31.7).
Discussion: Obese pregnant women had a significantly higher
cardiac output, mainly due to an increase in heart rate. The
stroke volume index was, however, lower, which could indicate
that these parturients may have limited adaptive reserve to
clinical situations requiring an increase in cardiac output. Left
ventricular mass was raised in obese women; however, the
appropriate indexing method for this measurement remains
controversial. Obese women had minor decreases in septal LV
tissue Doppler velocities, but the E/E' average values did not
suggest clinically significant LV diastolic dysfunction.
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Introduction: Remifentanil PCA was introduced in our
institution in 2004. We report the trends observed in patient
experience and maternal and fetal outcomes over a subsequent
ten year period.
Methods: Data on maternal pain, satisfaction and adverse
effects were drawn from our standard survey form completed
by the caring midwife in conjunction with any woman using
remifentanil PCA in labour. Information on outcomes including
mode of delivery, Apgar scores, and requirement for
resuscitation were accessed from the Northern Ireland
Maternity System (NIMATS) database.
Results: In ten years over 35 000 live births have delivered in
our institution. Other than Entonox, Remifentanil was the most
popular form of analgesia for 31.9% of these parturients,
compared with 25.0% utilising epidurals. Before the
introduction of remifentanil, the epidural rate was one third
higher at 41.3%. On average 58% of women reported mild or no
pain when using remifentanil, with the majority experiencing
only mild-moderate pain. Over 80% of women consistently
reported they were satisfied or very satisfied with their
analgesia. Despite 45.5% of women experiencing some form of
adverse effects such as nausea, itch or sedation, over 86% of
women would chose this form of analgesia again. Due to
refinement of our protocol in 2009, over 53% of women
required supplemental oxygen when using remifentanil in
recent years., with remifentanil PCA requiring discontinuation
in <0.49% (n=2) due to over sedation or persistent
desaturation. The conversion rate from remifentanil to epidural
was 8.25%, with the majority of PCAs being discontinued to
facilitate pushing at the time of delivery (41.8%). Neonatal
outcomes were comparable to other analgesics, with similar
Apgar scores between patients receiving remifentanil PCA and
those using other opioids or epidural analgesia. There was no
greater requirement for neonatal resuscitation in mothers using
remifentanil, and no neonates required treatment with
naloxone.
Discussion: Remifentanil has been associated with severe
adverse maternal safety incidents in its use as a labour
analgesic. 1-3 We have refined our protocol and monitoring
over time to adapt to these reported concerns. This analgesic
is offered routinely to labouring women, and has demonstrated
good efficacy and high satisfaction, without serious adverse
incident, in our institution for over 10 years. We suggest
remifentanil PCA should be offered routinely as a labour
analgesic option for institutions with strict adherence to
protocols, regular staff training and appropriate uninterrupted
monitoring in place.
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Introduction: Our centre is a regional referral centre for
morbidly adherent placentas and the first in the UK to perform
the µTriple P¶procedure. The Triple P procedure is a recent
development in the management of morbidly adherent
placentas and involves pelvic devascularisation by balloon
occlusion of the internal iliac arteries, peri-operative placental
localisation and delivery by lateral incision above the upper
border of the placenta, and placental non -separation with
myometrial excision and reconstruction. It has been shown to
reduce maternal morbidity, blood loss, transfusion
requirements and the need for hysterectomy. 1
Methods: A retrospective analysis was performed on the notes
of 27 patients who had undergone the Triple P procedure in
our centre between February 2011 and February 2016. The data
collection not only focussed on anaesthetic technique, but
also surgical complications, blood transfusion requirements,
maternal morbidity, and admission to critical care.
Results: The 27 patients had a mean age of 35.3 years; 18 had
placenta accreta and nine placenta percreta. Twenty -three
cases were started with epidural anaesthesia, six of these were
converted to general anaesthesia before knife to skin due to
inadequate block and just one case required conversion
intraoperatively due to discomfort. There were 16 cases
completed with epidural anaesthesia and the other 11 with
general anaesthesia. No patients had abdominal wall regional
anaesthesia blocks. Invasive blood pressure monitoring was
used in 21/27 patients, but none required central venous
catheterisation. All patients had internal iliac artery balloons
inserted pre-operatively and the balloons were utilised in all
cases. Mean balloon inflation time was 4.5 h. Mean surgical
time was 89 min. No patients required hysterectomy. Three
patients required further intervention with uterine artery
embolization due to postoperative haemorrhage. Mean blood
loss was 2844 mL[range 1000 ± 9000mL]: 20/27 required red cell
transfusion, with mean red cell transfusion 2.66 units [range 010 units]. Seven patients received fresh frozen plasma and
platelets, and three patients received cryoprecipitate.
Seventeen patients received autologous blood transfusion
from cell salvage. Three patients went to intensive care. Mean
duration of stay in hospital postoperatively was 4.75 days
[range 2-13 days].
Discussion: The Triple P procedure is a safe and effective
method of managing parturients with morbidly adherent
placentas. Compared to similar studies 2 our centre appears to
have a higher rate of internal iliac balloon inflation (100% vs
92%), a low conversion rate to general anaesthetic (30% vs
50%) and remarkably no cases required hysterectomy (cf.
53%). Blood loss and transfusion requirements were both low,
as were the need for critical care and the length of
hospitalisation postoperatively, which further emphasises the
quality of the morbidly adherent placenta service in our centre.
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Introduction: T h e R o y a l C o l l e g e o f O b s t e t r i c i a n s a n d
Gynaecologists introduced a classification system for
caesarean delivery (CD), in 2010, to grade the urgency of
delivery. 1 Category 1 CD describes an immediate threat to the
life of the mother or fetus and is the most urgent and category
4 CD represents a planned CD at a time to suite the mother and
obstetrician. The time to provide anaesthesia for these
different categories of CD is an unexplored area. We analysed
the different categories of CD, the time taken for anaesthesia
to be delivered and neonatal outcomes. We also examined the
effect of maternal body mass index (BMI) on anaesthetic time.
Methods: We obtained ethical approval to analyse data from
three separate databases used within our labour ward. These
were the anaesthetic procedure, operating theatre and
obstetric databases. We merged these databases to
investigate patients over a five -year period (2009-2014). We
examined the relationship between the category of CD and the
anaesthetic time (defined as the time taken from entering
theatre to being ready for surgery) as well as neonatal
outcome parameters; admission to neonatal intensive care and
arterial cord pH. Statistical analysis was performed using R
(Version 0.99.896:R Studio. Inc), survival analysis was
performed by Cox¶s proportional hazards regression model.
Results: The three databases contained 59 333 cases. We had
complete data for women undergoing CD in 8524 sets of
records. As the urgency of CD increased, time taken to deliver
the anaesthetic decreased. The median [IQR] anaesthetic times
for category 1,2,3,4 CD were 11 [7-18], 21 [15-29], 28 [21-37] and
33 [24-43] min, respectively. There was no difference in the
rates of admission to the neonatal intensive care unit or arterial
cord pH when compared to the anaesthetic time for category 1
CD. Compared to normal BMI (18.5-25 kg/m 2) anaesthetic times
were longer in overweight (BMI 25-30 kg/m 2) patients (hazard
ratio (HR) 0.92; 95% confidence interval (CI) 0.87 to 0.96; P=
0.002) and obese patients (BMI >35 kg/m 2) (HR 0.81; 95% CI
0.75 to 0.86; P<0.001).
Discussion: This is the largest published dataset analysing
anaesthetic time and category of CD. The categorisation of
obstetric urgency for CD is an effective means to communicate
the speed at which the baby requires delivery and in this
study correlated well with anaesthetic times. As mother's BMI
increases so does anaesthetic time. This is an important factor
when preparing a woman for category 1 -2 CD and may
influence the use of, and consent for epidurals during labour
in this group of parturients.
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Introduction: T h e R o y a l C o l l e g e o f O b s t e t r i c i a n s a n d
Gynaecologists introduced a classification system for
caesarean delivery (CD) in 2010. Category 1 CD describes an
immediate threat to life for the mother or fetus. While
recommended times have been described, there are few data
on anaesthetic times (defined here as minutes between arrival
to the operating theatre and surgery commencing) and
neonatal outcomes for category 1 CD. This study explores the
relationship between training grade of anaesthetist, time of
day and neonatal outcomes for category 1 CD performed over
a five-year period at our teaching hospital.
Methods: After ethical approval, we performed a retrospective
analysis of three prospectively collected databases
(anaesthetic, operating room and obstetric) between 2009 2014. The primary outcome for the study was anaesthetic time
for category 1 CD and level of anaesthetist (consultant vs.
trainee). Secondary outcomes looked at the relationship
between anaesthetic time, time of day ('day' defined as 08:0020:00, with consultant presence; 'night' 20:00 -08:00, with
trainee on duty) and neonatal admissions to the neonatal unit
(NNU). Statistical analysis was performed using R (Version
0.99.896:RStudio. Inc). Time-to-event analysis was performed
using Cox's proportional hazards regression model.
Results: The three databases contained a total of 59 333
independent data entries. For the primary and secondary
outcomes 508 data entries were available to study. The
breakdown for the type of anaesthetic provided for category 1
CD was 26% (n = 133) general anaesthesia, 25% (n = 131)
spinal, 50% (n = 255) epidural top-up. There was no difference
in anaesthetic times between consultant anaesthetists and
trainees (HR 0.788: 95% confidence interval (CI) 0.621 to 1.017;
P=0.0669). There was no variation in the number of category 1
CD depending on time of day. Category 1 CDs were performed
faster at night (HR 1.259, 95% CI 1.107 to 1.431; P=0.0004).
Anaesthetic times of category 1 CDs performed by trainees
only, did not however differ with time of day (HR 1.149, 95% CI
0.962 to 1.373; P= 0.123). Controlling for NNU admission, there
was no difference in anaesthetic timings, regardless of time of
day. The breakdown of anaesthetic technique chosen by
consultant vs. trainee was: Top-up 27 (39%) vs 228 (45%); CSE
15 (22%) vs 29 (6%), spinal 11 (16%) vs. 120 (24%); Epidural 1
(1%) vs 7 (1%); GA 15 (22% ) vs 118 (23%), other 0 (0%) vs. 4
(1%), respectively.
Discussion: There was no difference in anaesthetic time for
category 1 CDs when the anaesthetic was delivered by
consultant anaesthetists compared to those delivered by
trainees. Category 1 CDs occurred evenly throughout a 24 -h
period. Despite a faster anaesthetic time at night, admissions
to the NNU were similar. All caesarean deliveries in this study
were defined as category 1. There are situations when the
obstetrician may deem some category 1 CDs more urgent than
others. Whilst we saw no impact of anaesthetic timings on
neonatal outcome, this broad classification may obscure cases
where changes in anaesthetic timings may have an impact.
Overall timings are quicker at night, which may occur due to a
heavy bias from trainee led cases at these times.
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elective caesarean section: are we providing adequate
analgesia at home?
A ColhounM PrinceI Wrench
Anaesthetics, Sheffield Teaching Hospitals, Sheffield, UK
Introduction: C a e s a r e a n s e c t i o n i s a c o m m o n s u r g i c a l
procedure accounting for 26.5% of births. 1 Good pain relief
aids maternal mobility, reduces venous thomboembolism,
shortens hospital stay and enables mother's to provide optimal
care for their infant. 2 Following the introduction of our
enhanced recovery programme the majority of those under
going elective caesarean section follow an early discharge
pathway. The purpose of our evaluation was to assess if our
women have effective analgesia at home.
Methods: We obt a ined cons ent to contact 118 w om en
between day 3 and 7 at home to take part in a telephone
follow-up survey about their pain, ability to look after
themselves and their baby.
Results: Eighty-eight women completed the survey. Overall
35% reported moderate or severe pain. 52% of those contacted
on day 3/4 (n=21) reported moderate or severe pain compared
with 37% at day 5/6 (n=30) and 24% at day 7-10 (n=37). 47% of
patients reported having problems looking after themselves
and 20% difficulties caring for their baby. When reporting how
they felt in themselves, only 40% described feeling "back to
normal". 25% of women reported having problems requiring
additional contact with the hospital the majority of theses were
for the baby, however 12% were for pain problems.

Discussion: Patients reported pain and problems caring for
themselves especially over the first four days. When
questioned about their overall care and allowed to answer
unprompted, 9% reported they had needed to seek extra
analgesia. Given that the majority of our patients are
discharged on day 1 or 2 (43% and 41%, respectively),
routinely with paracetamol and ibuprofen. We suggest this is
inadequate and question whether a 3 -4 d a y s u p p l y o f
dihydrocodeine as required would be beneficial for our
patients.
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elective caesarean section has a positive impact on nonelective caesarean section: a tertiary referral centre
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Introduction: Enhanced recovery programmes in various
surgical specialities have shown many patient benefits such as
reduced morbidity, reduced length of stay and earlier return to
normal activities. 1,2 Following the introduction of our obstetric
enhanced recovery programme in 2011 we report its impact on
n e x t d a y d i s c h a r g e f o r b o t h e l e c t i v e a n d n o n -elective
caesarean section (CS) patients over a 5 -year period (20112016).
Methods: Our pathway includes a multidisciplinary approach,
patient eduction, high calorie pre -operative drinks (non-fizzy
Lucozade TM), active warming, early skin -to-skin contact,
delayed cord clamping, minimal interruption of oral intake and
multi-modal analgesia.
Results: O v e r a 5 -year period, the proportion of elective
patients following the enhanced recovery pathway discharged
on the next day following surgery increased from 1.6% to 3040%. The rate of next day discharges for non -elective CS
patients has also followed a similar trend from 0% to 15%
despite not particularly being targeted on the enhanced
recovery programme over this 5 year period.

Discussion: We have successfully embedded an enhanced
recovery programme into our unit. The success of our
programme we believe is due to engagement of the whole
multidisciplinary team from the outset and implementing simple
easy to maintain interventions. All patients are offered
Lucozade TM in labour or on the morning of elective surgery.
All patients undergoing CS (elective and emergency) receive
the same perioperative and postoperative management. Given
the nature of non-elective surgery it is unlikely that the rate of
next day discharge will reach that of those undergoing elective
surgery. We urge other units to adopt these simple changes to
enhance recovery and to apply these to elective and
emergency CS patients.
References
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Introduction: Enhanced recovery (ER) for planned caesarean
delivery is now widespread. However, to date there is variation
in protocol design and analysis is limited to the effect of a
package of care in the absense of monitoring individual
element compliance . 1
Methods: The project was deemed service development and
ethics approval was waived. An ER protocol was introduced
which incorporated: a multidisciplinary pre -operative
education class; early return to oral diet; prompt
discontinuation of intravenous fluids; timely removal of
urinary catheter; and early mobilisation. The number of
elements achieved (bundle compliance) and length of stay was
collected for every fourth caesarean section on a rolling basis
for one year.
Results: Two-hundred-and-sixty-one cases were audited of
1048 elective caesareans between September 2015 and
September 2016. The number of discharges on the day
following surgery peaked at 40% compared to <5% before the
protocol. A Kruskal -Wallis test showed a statistically
significant difference in length of stay between bundle
compliance groups, Ȥ2(4) = 19.8, P=0.001 with a median length
of stay of 77.9 , 68.4, 52.9, 51.2 and 49.8 h for bundle
compliance 1 to 5, respectively (Fig.).

Figure: Bundle compliance and length of stay in hours.
Median, interquartile range and range. o and * represent
outliers and exteme values respectively.
Discussion: The results illustrate a correlation between bundle
compliance and length of stay. Therefore, presenting complete
bundle compliance as a quality improvement indicator may be
of greater use than presenting individual elements. Ten
centres in Scotland have enrolled in a national ER program
with a centralised audit database which will further elucidate
the impact of enhanced recovery.
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Introduction: Several tools currently exist to measure
satisfaction with care during labour and birth, 1 but there is
large variation in the main focus of the questionnaire
(antenatal care, postnatal care or the mode of delivery) and the
number of items included. In search of a valid, reliable and
acceptable tool to routinely assess the quality of care for
caesarean section (CS) in our institution, we trialled the
Maternal Satisfaction Scale for Caesarean Section (MSSCS). 2
This is a 22 -item survey with a 7 -point Likert scale, divided
into three sections: anaesthetic, side -effects and atmosphere.
Our aims were to confirm its psychometric properties and to
simultaneously assess care in our unit.
Methods: We administered the MSSCS to 100 consecutive
patients in February 2016 at 24 h post -CS under neuraxial
anaesthesia and recorded the time taken to complete the
questionnaire as an estimate of acceptability. In addition to the
22 items, we also asked patients to complete a visual analogue
scale (VAS) for overall satisfaction and allowed them to make
additional free text comments regarding the quality of their
care.
Results: The median MSSCS score was 124 (maximum
possible score of 154) with a range of 44 to 154. The mean time
taken to complete the survey was 4 min. The response
distributions of 19 items were positively skewed, with median
Likert scores of 5 or above. Many comments we received from
patients and staff suggested that the MSSCS had poor face
and content validity. We found only moderate correlation
between the total score and overall VAS satisfaction (Pearson
coefficient of 0.4) and the MSSCS was unable to differentiate
between satisfaction following elective and emergency CS,
questioning its construct validity.
Discussion: A recent systematic review on patient satisfaction
measures in anaesthesia 3 suggested "a tool specifically
assessing maternal satisfaction with the anaesthetic care
would be invaluable" due to the complex and emotive nature
of childbirth. The closest existing tool seems to be the MSSCS,
but our results suggest it lacks face and content validity and
has only moderate correlation with VAS satisfaction in our
population. There is a need to develop a new patient-reported
experience measure (PREM) to assess the quality of
anaesthetic care for caesarean section.
References
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Introduction: Enhanced recovery following caesarean section
(CS) comprises a package of multidisciplinary care which seeks
to improve patient outcomes, with associated benefits for staff
and healthcare systems. 1 A s u r v e y o f U K o b s t e t r i c
anaesthetists found that 96% support the concept of
enhanced recovery. 2 One of the main intended outcomes of
enhanced recovery is to shorten the duration of inpatient
admission, but there was local concern that this would lead to
an increase in the readmission rate of women with
uncontrolled post-operative pain. Our institution is a medium
sized district general hospital which delivered 3722 women last
year, of whom 393 (10.6 %) underwent prelabour elective CS.
We aimed to assess if readmission rates changed following the
introduction of an enhanced recovery protocol.
Methods: We collected data retrospectively from a local
register of all maternity readmissions. We identified all women
readmitted within 14 days of elective CS in the seven months
before and the seven months following the introduction of an
enhanced recovery protocol. We then examined the primary
indication, duration and date postpartum of each readmission.
Data were compared and relative risk of readmission following
the introduction of an enhanced recovery protocol was
calculated.
Results: Two-hundred-and five women underwent elective CS
in the seven months before the introduction of an enhanced
recovery protocol and three (1.5%) were readmitted with
infection (n=2, 1%) and hypertension (n=1, 0.5%). 212 women
underwent elective CS in the seven months following the
introduction of enhanced recovery and seven (3.3%) were
readmitted for infection (n=6, 2.8%) and constipation (n=1,
0.5%). No women were readmitted with uncontrolled pain.
There was no significant increased risk of readmission after an
elective CS in the seven months following the introduction of
an enhanced recovery protocol: RR 2.3 (95% CI 0.59 to 8.6).
Discussion: No women were readmitted to our institution with
uncontrolled pain in the seven months following the
introduction of an enhanced recovery protocol for elective CS.
The total length of stay was significantly shortened and 45%
of women were discharged home on postoperative day 1, but
we found no evidence to suggest any compromise to post operative analgesia.
References
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Introduction: Few robust scoring systems exist assessing
postoperative recovery following caesarean delivery (CD).
Quality of Recovery -15 (QoR-15) is a validated general
postoperative recovery scoring tool. 1 We present interim
analysis for development of an obstetric QoR-15 (ObsQoR-15)
for elective CD.
Methods: Items were generated from QoR-402 a n d t h e
literature. 50 stakeholders were surveyed (13 parturients, 4
partners, 13 anaesthetists, 11 midwives, 9 obstetricians), with
items endorsed by fewer than 66% deleted. Shortlisted items
b e c a m e O b s Q o R , e a c h w i t h a n 1 1 -point Likert scale
(0=strongly negative; 10=strongly positive). It was tested on
33 women at 3 time points: pre-CD (30/33), 24h (20/33) and 25 h
(4/33) post -CD, to determine the best 15 items. Primary
outcome: validity by analysis of items and 100 -mm visual
analogue scale (VAS) of general health state. Secondary
outcomes: reliability, responsiveness and feasibility. Statistical
analysis (Spearman r, Mann-Whitney, Cohen effect size and
standardised response mean) with GraphPad Prism (7.0, USA).
Results: 31 recovery items were identified from six dimensions:
pain, physical comfort, physical independence, psychological
support, emotional state and care of the neonate. Stakeholder
survey revealed 23/31 items to include in ObsQoR, and
analysis of parturient survey determined items for ObsQoR-15.
There was good convergent validity: ObsQoR-15 to VAS was
0.55 (P GLVFULPLQDQWYDOLGLW\9$6RIRU
correlated to ObsQoR-15; internal consistency (inter-item and
test-re-test correlation), and responsiveness: pre and post -CD
scores were 132 32 and 102 39, respectively ( P<0.0001).
Cohen effect size was good at 0.77, standardised response
mean was 1.08. It is feasible: accepted by 100% of women and
meanSD time for completion 2.16.68 min.
Table: Correlation (Spearman r) with ObsQoR-15 and VAS
ObsQoR item
Pruritus/itching
Severe pain
Moderate pain
Shivering
Able to hold baby
Able to feed baby
Feeling in control
Nausea or vomiting
Communicate with family

ObsQoR-15
0.42
0.55
0.48
0.50
0.56
0.48
0.38
0.24
0.35

VAS
0.54
0.53
0.48
0.40
0.44
0.42
0.40
0.30
0.17

95% C.I.
0.31 to 0.72
0.29 to 0.71
0.23 to 0.67
0.13 to 0.61
0.18 to 0.65
0.16 to 0.63
0.12 to 0.62
0.02 to 0.54
-0.12 to 0.44

P value
<0.0001
<0.0001
0.0003
0.0042
0.0011
0.0019
0.0045
0.031
0.048

Discussion: To complete ObsQoR-15 validation, we will recruit
100 more women. Interim analysis shows that ObsQoR-15
appears to be a valid tool to assess elective post-CD recovery,
and provides more detailed information than a simple VAS in a
reliable and reproducible manner.
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P17 Maternal temperature at caesarean section: changing
practice over three audit cycles
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Introduction: Mothers undergoing caesarean section (CS) are
at significant risk of hypothermia. 1 Benefits of perioperative
normothermia are well documented in general surgery but at
CS we are also concerned with maintaining baby's temperature
during skin -to-skin contact with mother. We present our
results from three cycles of audit and intervention over a fiveyear period.
Methods: In 2011, 2015 and 2016 we prospectively collected
data on maternal temperature before and after elective CS over
a three -month period. Audit forms were completed by the
anaesthetist and midwife caring for the mother. Information
was also collected on anaesthetic technique, volume of
intravenous fluid, warming measures used and blood loss.
Audit standards were that 100% mothers should have:
- temp >36C on arrival in theatre:
- temp >36C on arrival in recovery;
- temp >36C before discharge to postnatal ward
Results: Completion rates of audit forms improved over each
cycle (2011 52%; 2015 55%,;2016 60%). Over 96 % of mothers
in each audit period received neuraxial anaesthesia. There was
no correlation between total volume of intravenous fluid
administered or estimated blood loss with temperature on
arrival in recovery. We failed to meet our audit standards in all
areas.
Table: Data from three audit periods
Number of completed forms
>36C on arrival
>36C in recovery
>36C on discharge

2011
77
75 (97%)
45 (58%)
70 (91%)

2015
76
73 (96%)
56 (75%)
73 (96%)

2016
81
73 (88%)
61 (75%)
79 (97%)

Discussion: In 2011 42% of our mothers entered recovery with
a temperature <36C. After this we instituted warmed fluids as
recommended in UK literature 3Our 2015 audit showed a
significant improvement but 25% of mothers were still <36C in
recovery. At this time we invested in resistive underbody
heating mattresses for obstetric theatres as there is evidence
of improved warming at CS. 4 These have been well received by
staff and patients but we were disappointed to find that they
have not impacted on the number of our patients entering
recovery hypothermic. This may have been affected by the
greater number of women arriving in theatre cold (12% vs 4%).
We now plan to improve preoperative warming protocols and
patient exposure in theatre.
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Introduction: Hypothermia, accompanied by shivering, a
common complication of spinal anaesthesia in parturients
undergoing caesarean section can be distressing to the
mother, reducing patient satisfaction. Also, it could result in
prolonged hospital stay and increased costs. The incidence of
shivering following spinal anaesthesia has been found to be
reduced by the addition of intrathecal fentanyl. This was a
prospective, randomized, double -blind, controlled study
designed to compare the thermoregulatory effects of
intrathecal bupivacaine against that of bupivacaine and
fentanyl combination.
Methods: After ethical approval, 130 parturients with American
Society of Anaesthesiologists (ASA) I and II classification
aged 20 -40 years scheduled for elective caesarean section
under spinal anaesthesia were recruited for this study.
Parturients were randomly allocated into two groups of 65
each. All patients had a subarachnoid block instituted with
12.5mg of 0.5% hyperbaric bupivacaine then in addition, group
B patients received 0.5mL of normal saline while group
bupivacaine- fentanyl (BF) group received 25 g of fentanyl
(0.5mL). Core body temperature was recorded using an infrared
tympanic thermometer at baseline, every 15 min for the first 90
min, every 30 min for the next 2 h and hourly for another 3 h
post spinal anaesthesia. The presence of shivering was noted.
Results: The incidence of hypothermia and shivering in group
B was 27.7% and 23.1%, respectively, while the incidence in
the combination group was 16.9% and 30.8% (P=0.332). Onset
of hypothermia was within the first 60 min after spinal
anaesthesia for most patients in both groups. The lowest
temperature observed were 35.5C in group B and 35.7  C in
group BF.
Discussion: A study has shown the effects of adding opioids
to bupivacacine for spinal anaesthesia on thermoregulation in
parturients scheduled for elective caesarean section. 1We
studied the thermoregulatory effects of fentanyl as a sole
adjunct to bupivacaine. The hypothermic temperatures
recorded in this study are comparable to those obtained in a
study by Techanivate et al.. 2 However, in this study the mean
core temperatures of both groups in the first and second hours
were still within normal limits unlike in their study. The
influence of another opioid (morphine) on thermoregulation
could be responsible for lower body temperatures recorded in
their study. 2 These authors observed a lower incidence of
shivering with the use of fentanyl as an adjunct during spinal
anaesthesia for caesarean section compared to this study. 2
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Introduction: Our maternity unit has implemented an enhanced
recovery after surgery (ERAS) programme encompassing
measures to aid patient return to normal function and allow
discharge to be offered within 24 hours of elective caesarean
section. One of the targets of our programme is to encourage
mobilisation within eight hours of spinal anaesthesia.
Anecdotal data suggested that smokers met this target more
often than non -smokers. We extended our routine analysis of
compliance to the quality measures of our ERAS bundle to
assess whether there was evidence to support this perception,
by examining compliance with early mobilisation targets
against smoking status.
Methods: A record of all women undergoing elective
caesarean delivery supported by our enhanced recovery
programme was available, detailing whether expected clinical
and process of care parameters had been appropriately met.
W e c r o s s -r e f e r e n c e d d a t a r e g a r d i n g c o m p l i a n c e t o
mobilisation at 8 hours post spinal anaesthetic with a local
database recording smoking status during pregnancy.
Statistical difference between the smoking and non -smoking
groups was analysed with unpaired Fishers t test.
Results: Four -hundred-and-seventy -eight women underwent
elective caesarean delivery, supported by our ERAS
programme over a 16 -month period. (June 2015 -September
2016) Full data on both ERAS bundle compliance and smoking
status was available for 413 out of 478 patients (86.4%). 59/413
(14.3%) of our elective delivery mothers smoked during their
pregnancy. Overall 294/413 (71.1%) of patients mobilized
within eight hours following their spinal anaesthetic. 49/59
(83%) of smokers are mobile at eight hours, versus 69.2%
(245/354) of non -smokers. Women who are smokers were
significantly more likely to be mobile eight hours post delivery
than non smokers (P=0.03).
Discussion: Early postoperative mobilisation has a variety of
benefits including early return to previous physical function,
reduced incidence of deep vein thrombosis and positive
effects on mood, emotional and social wellbeing. 1
Organisational benefits include reduced length of stay,
reduced mortality and costs. Motivation for postoperative
mobilisation is however individual and extremely variable: and
despite antenatal education as part of the ERAS programme
which makes patients aware of the benefit and importance of
early mobilisation this is the ERAS target most often missed in
our population. It seems clear that the habit of smoking
provides a powerful motivation for individuals despite its
overwhelmingly negative effects. The holy grail of
postoperative mobilisation would be to find a motivator as
potent as the addiction to nicotine. We aim to solicit
suggestions from women themselves for equally effective
motivators for early mobilisation.
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Introduction: Failed tracheal intubation and ventilation are
important causes of anaesthesia -related maternal morbidity &
mortality. 1 Optimal positioning is key to ensuring an adequate
view at tracheal intubation and risk minimisation. The head up
elevated ramped position provides superior view at
laryngoscopy especially in obese parturients and has become
routine in many centres for all parturients undergoing
caesarean section (CS). The left lateral (LL) wedge position
has also been adopted to reduce aortocaval compression
(ACC). However, evidence supporting the LL wedge is limited
with no studies examining whether its addition provides a
reduction in ACC compared to head elevated ramped position
alone. We aimed to measure cardiac output (CO) by
transthoracic echocardiography (TTE), maternal physiological
variables and fetal heart rate (FHR) in three positions ± LL,
head elevated ramped position with 15  LL wedge [ramped
wedge position (RW)], and head elevated ramped position
alone [ramped no wedge (RNW)] in term pregnant women.
Methods: After ethics approval and written consent 30 term
pregnant women (singleton pregnancy) had CO, blood
pressure (BP), heart rate (HR), oxygen saturation (SpO 2),
respiratory rate (RR), FHR andcomfort score (1 -10;1=not
comfortable at all, 10=most comfortable it could be), measured
in the three positions in the following order ± LL, RW, LL,
RNW. Measurements were after 5 min rest in each position.
Results: Thirty women completed the study: all found the
positions acceptable. Mean  SD age, gestation & body mass
index were 343.9 years, 390.9 weeks and 294.0 kg/.m 2.
Table: Haemodynamic, respiratory and comfort score data

SBP(mmHg)
DBP(mmHg)
HR (beats/min)
SpO 2 (%)
RR (breaths/min)
FHR (beats/min)
CO (L/min)
Comfort score

Left lateral
position
117 14.7
738 .7
7510.3
980.7
183.7
141 13.5
6.11.51
8 [7.75,9]

Ramped with
wedge
124 12.1
7911.1
7812.7
980.7
173.8
144 12.8
6.0 .45
6 [5,8]

Ramped no
wedge
124 16.0
798.4
8013.1
980.7
174.1
140 12.6
5.91.5
7 [6,8]

Data are mean  SD, median [IQR], S= systolic, D=diastolic
DBP was elevated ( P=0.032 1-way ANOVA) and comfort
scores reduced ( P=0.006 1-way ANOVA [Kruskal-Wallis]) in
both ramped positions compared with LL; however, there were
no differences between the two ramped positions. There were
no other significant differences between the positions.
Discussion: Our data suggest that the ramped no wedge
position is safe and acceptable, in term pregnant women.
Larger studies are needed during anaesthesia and surgery for
CS to investigate these findings especially in obese
parturients where surgical access is also a problem. This
position may offer advantages in positioning for pregnant
women undergoing CS.
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1. Nair M, Kurinczuk JJ, Brockelhurst PP, et al. Factors associated
with maternal death from direct pregnancy complications: a UK
national case -control study. BJOG 2015;122:653 -62
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P21 Psychometric performance of unidimensional pain
scales in early active labour without analgesia
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Research Unit, Toronto, Canada
Introduction: Unidimensional pain tools are used extensively
in obstetric research. Few studies have examined their
psychometric performance during labour. This study examined
the test -retest reliability (primary outcome), sensitivity to
change and responsiveness of the numeric rating scale (NRS),
verbal rating scale (VRS) and the new pain mastery scale
(PMS) in women in early active labour without analgesia.
Methods: After ethics approval, a secondary analysis of data
obtained during a previous validation study for the Angle
Labor Pain Questionnaire was performed. 1NRS, VRS and PMS
WHVWVFRUHVIURPZRPHQRIPL[HGSDULW\FRQWUDFWLQJPLQ
DSDUWFHUYLFDOGLODWLRQFPZHUHH[DPLQHGIRUWHVW -retest
reliability, sensitivity to change and responsiveness. Women
were interviewed by trained interviewers using all instruments
during two tests separated by a 20 min window. Assessment
of changes in pain was based on the Patient Global Impression
of Change Scale (PGICS). No woman received labour
analgesia. Test -retest reliability,sensitivity to change and
responsiveness were assessed using Intraclass Correlation
Coefficient (ICC), Standardised Response Mean (SRM) and
Guyatt's Responsiveness Index (GRI-R), respectively. Women
reporting a NRS score of 10/10 were also asked if their pain
exceeded 10/10, to determine the incidence of a ceiling effect to
measurement with NRS.
Results: Fifty-nine women reported minimal or greater change
in their pain between tests.Test -retest reliability was excellent
for the NRS (ICC 0.92, 95% CI 0.89 to 0.95), VRS (0.92, 95% CI
0.89 to 0.95) and PMS (0.87, 95% CI 0.81 to 0.91) . Sensitivity to
change on NRS and VRS for overall pain intensity and for pain
coping on PMS were adequate and mirrored findings on
PGICS. Responsiveness in women reporting a minimal change
in pain ranged from moderate (VRS, PMS) to large (NRS)
(Table). A ceiling effect to symptoms of physical pain was
found in 3.8% (4/104) of women on NRS.
Scale
Overall pain
intensity NRS
Overall pain
intensity VRS
Overall pain
intensity PMS

WYDOXH
(6
(P value)
-4.2
0.31
5.02.3 5.72.2
(<0.001) Small
-2.4
0.36
1.70.6 1.90.5
(0.018)
Small
0.77
0.15
1.60.7 1.70.65
(0.444) Trivial
Test 1* Test 2*

SRM

P22 Painting a picture of severe pain in labour
C TraillP AngleJM FernsL Hamata W Elia S
Selvanayagam 
Anaesthesia Department, Sunnybrook HSC, Toronto,
Canada, *Obstetric Anaesthesia Research Unit, Toronto,
Canada
Introduction: Labour pain represents the most severe pain that
most women experience in their lifetime, but robust description
of these pain experiences remain absent from the literature.
This study used women ¶s pain drawings, pain names and
scores on the Angle Labor Pain Questionnaire (A -LPQ) to
describe their experiences of severe pain during early active
labour .
Methods: After ethics approval, a secondary analysis of data
from 155 participants in two validation studies for the A-LPQ
was performed to identify women who reported severe pain on
the Verbal Rating Scale (VRS). 1,2 All women were in early
active labour, contracting >3 min apart with cervical dilation
<6cm. Participants rated their pain using the A -LPQ and a
number of unidimensional pain tools during each of two test
sessions separated by a 20 min window .Women also drew
images of their pains and named them using a version of the
Angle Pictorial Pain Mapping & Pain Ranking Tool
(APPMRT). Participants in study 1 received no pain relief.
Women in study 2 received epidural analgesia following
completion of Test 1 and were interviewed again 20 min after
epidural initiation (Test 2).
Results: Twenty-seven women reported severe pain during
one or both tests, 89% (24/27) of whom were nulliparae. Eight
of these reported severe pain during both tests. 66% (6/9) of
women with severe pain before epidural insertion (Study 2,
Test 1) were also nulliparae. No women reported severe pain
after epidural administration (Test 2). Pain scores for 18 women
(nulliparae, n=15; multiparae, n=3) who reported severe pain
during Test 1 showed higher A -LPQ summary and subscale
scores for nulliparae compared with multiparae, respectively,
(Uterine Contraction Pain (25.4 8.1 vs 17.0 6.2), Back
Pain/Long Haul (31.98.6 vs 24.32.5), Birthing Pain (8.79.9 vs
0.0), Fear/Anxiety (22.3 12.5 vs 26.78.5),Enormity of the Pain
(26.915.6 vs 22.020.7)). An illustrative image of severe pain
in a nullipara is presented in Figure 1.

GRIR

0.7
1.2
Small
0.54
0.5
Small
0.22
0.77
Trivial

*Data are mean6'GI   Cohen's d; ES: effect size; SRM:
S t a n d a r d i z e d R e s p o n s e M e a n ; G R I -R : G u y a t t ' s
Responsiveness Index
Discussion: The NRS, VRS and PMS demonstrated good to
excellent psychometric performance during testing in early
active labour without pain relief and a ceiling effect to
measurement in a small percentage of women. Findings
support continued use of these tools.
Reference
1. Angle P, Kurtz -Landy C, Djordjevic J, et al. The Angle Labor Pain
Questionnaire: reliability, validity, sensitivity to change, and
responsiveness during early active labor without pain relief. Clin J
Pain 2017:33:132 -41.

Discussion: Women's experiences of severe pain during
labour can be meaningfully conveyed using pain images
combined with pain naming and scoring.
References
1. Angle P.The Angle Labor Pain Questionnaire: reliability, validity,
sensitivity to change, and responsiveness during early active labor
without pain relief. Clin J Pain 2017:33:132 -41.
2. Angle P.Performance of the Angle Labor Pain Questionnaire during
initiation of epidural analgesia in early active labor. Anesth Analg
2016:123:1546 -53.
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P23 Introduction of a troubleshooting guideline to
standardise management of inadequate labour epidural
analgesia
C MarshallN SharmaK LitchfieldR CowanC Love
Princess Royal Maternity Hospital, Glasgow, UK
Introduction: Management of inadequate epidural analgesia in
labour (EAL) is complex, subject to variations in experience,
practice and individual decision making. Shift working patterns
can compound this, as inadequate epidurals may be managed
by multiple anesthetists. Inadequate EAL leads to reduced
maternal satisfaction, and is a predictor of unsuccessful top up for operative delivery. Our unit policy on optimising
epidural analgesia was vague and subject to interpretation. A
literature review of strategies for optimising EAL was
performed and a 'troubleshooting guide' piloted, suggesting
evidence based approaches to managing analgesic problems.1
We present an extended practice survey examining adherence
to the pilot and linked to post delivery satisfaction scoring.
Methods: Trainees were educated and encouraged to use the
new guideline. A practice survey recorded all epidurals
inserted over seven weeks. Analgesic issues and resultant
interventions were noted, together with their success (defined
as adequate pain relief 45 min post intervention) and
compliance to the guideline. Maternal satisfaction scores and
epidural conversion rates were obtained from our existing
continuous postnatal audit, for two months before and after
the pilot. Results were analysed using Fishers exact test and 2tailed t test.
Results: Full data were available for 102 sequential epidurals.
49/102 (48%) required one or more interventions to improve
analgesia, with 87 interventions carried out in total. Due to
poor documentation it was sometimes impossible to discern
the problem triggering treatment or whether guidance had
been followed, thus full data were available for only 55
interventions. Troubleshooting guidance was followed in
27/55 cases (50%). Compliant interventions provided adequate
analgesia in 22/27 (81.5%), while non-compliant management
was successful in 18/28 (64%) of cases. The difference
between groups did not reach statistical significance (P=0.22).
Our post -delivery audit demonstrated that poor satisfaction
with EAL during the pilot declined from 17/66 (24%) in the two
months preceding introduction of the guidelines to 7/67 (11%)
during the survey period. Failure of epidural top -up for
operative delivery also declined from 16/85 (19%) before the
pilot, to 8/71 (11%) after its introduction. These differences
were not statistically significant.
Discussion: The pilot introduction of an evidence -based
troubleshooting guide has helped our unit standardise the
management of inadequate EAL. Although our results do not
achieve statistical significance, we feel that they demonstrate
an encouraging and clinically relevant improvement in the
consistency and success of troubleshooting interventions.
The contemporaneous reduction in epidural conversion rates
and improvement in maternal satisfaction with EAL are also
promising. We intend to continue use of the guideline,
educating future trainees and highlighting the importance of
accurate documentation. We plan a repeat audit to monitor
compliance and success of interventions, again linking to
satisfaction and top-up failure rates.
Reference
1.. Hermanides J. Hollmann M. Stevens M. Lirk P. Failed epidural:
causes and management. Br J Anaesth 2012;109:144 -54.
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Introduction: Labour analgesia with programmed intermittent
epidural boluses (PIEB) reduces motor block. 1-3 To investigate
the generalisability of this finding, we compared maternal
motor function between typical trial (healthy nulliparous) and
non-trial patients (multiparous with or without comorbidities).
Methods: After ethical approval, all women receiving labour
epidural analgesia with PIEB from June 2013 to October 2014
were included in this retrospective cohort study. Bupivacaine
0.1% with fentanyl 2 g/mL was used with an intermittent
hourly bolus of 5 mL at 250 mL/h through a 20-G multiorifice
catheter. The modified Bromage score was recorded by the
anaesthesiologist every 60-90 min from the initiation of labour
analgesia until delivery. Bromage score over time was
compared between trial and non-trial patients using a general
additive model for ordered categorical outcome adjusting for
duration of epidural analgesia, number of additional
bupivacaine boluses and number of catheter manipulations.
Results: Of the 871 women enrolled, 567 (65%) were typical
trial and 304 (35%) non -trial patients. The incidence of
spontaneous delivery was lower in trial than in non -trial
patients (37% vs. 55%), with more instrumental (34% vs. 15%)
and caesarean deliveries (29% vs. 20%). After adjustment for
covariates, the probability of being in a certain Bromage
category was similar in trial and non-trial patients.

Figure: Bromage scores during labour analgesia
Discussion: Apart from having a longer duration of PIEB
analgesia due to a longer duration of labour, the mobility of
trial and non -trial patient showed a similar decline over time.
Hence, the results of the RCTs on PIEB seem to be
generalisable to women not eligible in these trials.
References
1. Capogna G, Camorcia M, Stirparo S, Farcomeni A. Programmed
intermittent epidural bolus versus continuous epidural infusion for
labor analgesia. Anesth Analg 2011;113:826 -31.
2. Leo S, Ocampo CE, Lim Y, Sia AT. A randomized comparison of
automated intermittent mandatory boluses with a basal infusion in
combination with patient -controlled epidural analgesia for labor and
delivery. Int J Obstet Anesth 2010;19:357 -64.
3. Sia AT, Lim Y, Ocampo C. A comparison of a basal infusion with
automated mandatory boluses in parturient -controlled epidural
analgesia during labor. Anesth Analg 2007;104:673 -8.

S24

International Journal of Obstetric Anesthesia

P25 ,QVWUXPHQWDOGHOLYHU\UDWHXQDIIHFWHGE\FKDQJHIURP
midwife-led top-ups to patient-controlled epidural
analgesia
SE SmithBT RudgeM Columb GM Stocks
Department of Obstetric Anaesthesia, Queen Charlotte's and
Chelsea Hospital, London, UK, *Department of Anaesthesia,
University Hospital of South Manchester, Manchester, UK
Introduction: When midwife-led epidural top-ups are used to
maintain pain relief in labour it is still common practice to
withhold top-ups in the second stage in the belief that this
improves the chances of a normal delivery. In 2015 our unit
changed from midwife -led top -u p s t o p a t i e n t -controlled
epidural analgesia (PCEA) using a CADD pump. Using PCEA,
patients are now at liberty to control their own pain relief for
the second stage and during this transition period both
midwife and obstetric colleagues gained a perception that the
instrumental delivery rate was increasing. In this service
evaluation, we compared mode of delivery using PCEA with
data obtained from a previous audit, 1 using midwife-led top ups. We also compared CSE failure rates.
Methods: W i t h t r u s t C a l d i c o t t G u a r d i a n a p p r o v a l w e
prospectively collected data on CSE's over a 3 -month period
recording mode of delivery and CSE failure. As in the previous
audit this was defined as ineffective analgesia 30 min after CSE
insertion, resite or abandonment of the epidural catheter, or
overall maternal dissatisfaction with CSE analgesia at any
stage. Data were obtained during routine follow up and
analysed using expanded Fisher exact test and difference in
proportions. P<0.05 was significant.
Results: Midwife led boluses consisted of 10 ml 0.1% L bupivacaine with 2 g/mL fentanyl compared to a PCEA
regime of 9 mL boluses of the same mixture with a 15 min
lockout. Mode of delivery was unchanged with PCEA
compared to midwife-led top -ups, however there was a trend
toward increasing overall CSE failure but this did not reach
statistical significance.
Table: Delivery outcome
Outcome Midwife Top Ups (n=983)
SVD
46.2% (43.0 -49.4)
Instrumental
32.0% (29.1 -35.1)
CS (Cat 1-3)
21.8% (19.2 -24.5)
CSE failure
9.8% (8.1 -11.9)

PCEA (n=191) P value
45.0% (37.8 -52.4) 0.95
32.5% (25.9 -39.6)
22.5% (16.8 -29.1)
13.6% (9.1 -19.3) 0.097

Data are percentages with 95% confidence intervals.
Discussion: Compared to midwife-led top-ups we observed no
change in instrumental delivery rates with the introduction of
PCEA which is contrary to the perception of our obstetric and
midwifery colleagues. However, we have noted an increase in
CSE failure rates mainly due to increasing resite rates (6.2% vs
8.4%). This has led to an increase in anaesthetic workload as
previously reported, 2 and may be due to poorer spread of
epidural local anaesthetic 3 or lack of midwife engagement with
PCEA.
References
1. Griffiths S, Batte K, Columb M, Stocks G. Analysis of epidural
failure in 1008 combined spinal epidurals for labour analgesia. Int J
Obstet Anesth 2015; 24:S27.
2. Nizar S, Richardson K, Kale S, Stocks G Comparing need for
anaesthetist assisted boluses between PCEA and midwife led top-ups.
Int J Obstet Anesth 2016; 25:S48.
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delivered epidural bolus compared to manual syringe bolus. Int J
Obstet Anesth 2016; 25:S45.
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Introduction: Epidural analgesia is a popular choice of
anaesthesia in addressing labour pains in parturients. 1 Patient
satisfaction is an important patient centric outcome and has
strong influences on critical ramifications in the patient post
therapy. 2,3 However, not much research has been devoted into
looking at the correlations between determinants and patient
satisfaction post labour epidural analgesia. The primary aim of
our study was to investigate possible determinants that could
increase or decrease the likelihood of having a positive patient
satisfaction in parturients receiving epidural analgesia.
Methods: After institutional ethics approval was obtained, we
conducted a retrospective cohort study using electronic and
corresponding hardcopy records from 10 170 parturients
receiving neuraxial analgesia between the periods of January
2012 to December 2013. The records were retrieved from KK
Women's and Children's Hospital in Singapore. The data
retrieved consisted of: 1) demographic data (maternal age,
race, parity and gestational age); 2) anaesthetic data (pre- and
post -epidural pain score, highest pain score recorded on
nursing chart, type of neuraxial analgesia, number of catheter
insertion attempts, number of anaesthetists attending to the
parturient, seniority of anaesthetist, and problems of
paraesthesia); and 3) incidence of breakthrough pain
experienced. Multivariate logistic regression was used to
determine risk factors that could affect patient satisfaction
after receiving neuraxial analgesia. Parturients who scored
their satisfaction of neuraxial analgesia above 80% were
defined to have positive patient satisfaction in our study.
Results: Multivariate logistic regression shows that Indians
and Malays are 1.87 times and 1.06 times likely to have greater
positive patient satisfaction as opposed to Chinese
respectively. Having one anaesthetist in the procedure room is
5.68 times more likely to have positive patient satisfaction as
opposed to having three anaesthetists in the room. Lower pain
score overall reported, lower post -epidural pain score, lower
incidence of breakthrough pain and little experience of
paraesthesia post procedure are more likely for parturients to
report a positive patient satisfaction.
Discussion: Our study has identified important determinants
of patient satisfaction in parturients after receiving epidural
analgesia for labour pains. Racial differences also have
significant correlations with patient satisfaction. These
determinants could be useful to the anaesthestist to risk
stratify patients likely to have poorer satisfaction and take
preventive measures to improve patient outcomes.
References
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Introduction: Epidural anaesthesia provides the most effective
labour analgesia, however multiple factors influence epidural
effectiveness. 1 We reviewed the clinical course of labour
epidurals within our unit, the incidence of inadequate
analgesia and success of troubleshooting interventions.
Methods: An extended practice survey was carried out on all
labour epidural procedures for a seven-week period, linked to
an established audit of analgesic satisfaction. Anonymised
information was recorded, including patient demographics,
and epidural success (defined according to Royal College of
Anaesthetists (RCOA) guidance). 3Any subsequent analgesic
issues, and interventions to mitigate these were recorded, as
well as the effectiveness of those interventions. All epidurals
were performed using a standardised insertion technique,
initial bolus and patient controlled epidural analgesia regime.
Results: Of 123 parturients receiving labour epidural
anaesthesia, 102 (83%) had a full data set available. At initial
assessment, 73 (71.6%) epidurals provided effective pain relief.
48 epidurals (47%) required no further adjustment or
intervention. 49 (48%) epidurals required a single
troubleshooting intervention. 24 (23.5%) required two
interventions. 10 (9.8%) epidurals required three interventions.
The accidental dural puncture rate was 1.9% (n=2). the
epidural re-site rate was 7.8% (n=8).
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P28 A change in practice to programmed intermittent bolus
with PCEA in labour results in reduced local
anaesthetic consumption, improved leg mobility but no
change in analgesia
V KarthikeyanA PanickarI Wrench
Anaesthetics, Jessop Wing, Royal Hallamshire Hospital,
Sheffield, UK
Introduction: The use of programmed intermittent bolus (PIB)
for epidural analgesia in labour is associated with reduced
total local anaesthetic consumption, improved analgesia and
increased leg mobility compared with continuous epidural
infusion (CEI). 1-4In our unit we used patient controlled
epidural analgesia (PCEA) where 0.1% bupivacaine and
fentanyl 2 g/ml were infused at 7mL/h (CEI) with patient
activated boluses of 5mL every 20 min. We recently changed
our PCEA regimen so that the 7mL/h background infusion
became an hourly PIB. We performed a service evaluation to
assess the effect of the change.
Methods: We registered the service evaluation with the
Clinical Excellence Unit in our Trust. We reviewed epidural
charts post -delivery for 62 women on the old PCEA -CEI
regimen and 61 women on the new PCEA -PIB regimen. We
analysed data for the first 6 h of epidural analgesia.
Results: There was a requirement for clinician intervention for
analgesia in 39% of PCEA-CEI and 36% of PCEA-PIB. There
was no difference in pain between the two regimens, but there
was greater leg mobility and reduced local anaesthetic
consumption for PCEA-PIB .
Table: PCEA-CIA vs PCEA-PIB

mL/h
legs fully mobile (h)
no pain (h)

PCEA-CIA
(n = 62)
11.7  6.4
57 %
60 %

PCEA-PIB
(n=61)
10.1  6.4
76 %
65 %

P value
0.018 (t test)
< 0.0001 (Chi sq)
0.24 (Chi sq)

Data are mean  SD or percentage
Discussion: Introduction of PIB to our PCEA regimen resulted
in increased leg mobility and a reduction in epidural solution
use without detriment to pain relief. We plan to continue to
develop our PCEA -PIB regimen to improve analgesia and
reduce the need for clinician intervention.
References
Figure: Percentage of labour epidurals providing adequate
analgesia after single or multiple troubleshooting
interventions.
Discussion: Our failure rate (12%) is consistent with similar
studies. 1,3 There is a decreasing rate of success of achieving
adequate analgesia through repeated interventions on the
same epidural. RCOA guidance suggests a <15% re-site rate as
acceptable throughout labour.. 3 Our epidural re -site rate is
very low at 7.8%, therefore earlier re-siting in patients requiring
more than two troubleshooting interventions may lead to
improved pain relief and patient satisfaction.
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Introduction: Effective labour analgesia is important for the
mother and the newborn although it may have adverse effects
on labour outcome. Due to limited data, Slovene obstetricians
counselling prospective mothers mainly rely on foreign
findings difficult to interpret due to the differences in labour
management between countries. The aim of this retrospective
analysis was to evaluate the effects of labour analgesia on the
obstetric outcome in Slovene maternity units.
Methods: A retrospective study using data from the National
Perinatal Information System was done, and 168 863 deliveries
were analysed. All singletons (cephalic presentation and
gestational age of >37 weeks) from all 14 Slovenian maternity
wards born from 1 st January 2003 to 31 st December 2012 were
included. Stillbirths, children with congenital abnormalities and
elective caesarean sections (CS) were excluded. Univariate
analysis and multivariate logistic regression were used to
examine the impact of risk factors on birth outcomes.
Results: Multivariate logistic regression showed that epidural
and intravenous analgesia compared to no analgesia present a
higher risk factor for labour duration above 7 h (OR 5,1; 95%
CI 4,8 to 5,4 for epidural analgesia), (OR 1,8; 95% CI 1,8 to 1,9
for intravenous analgesia) and for vacuum extraction of the
fetus (OR 4,0; 95% CI 3,7 to 4,4 for epidural analgesia), (OR 1,7;
95% CI 1,6 to 1,8 for intravenous analgesia). Only epidural
analgesia increased the risk for occipito-posterior presentation
(OR 1,8; 95% CI 1,7 to 2,0). The risk for CS decreases with
intravenous (OR 0,4; 95% CI 0,4 to 0,5) and epidural analgesia
(OR 0,6; 95% CI 0,5 to 0,6). Neither intravenous nor epidural
analgesia incur any risk factor for Apgar score < 6 (OR 1,0;
95% CI 0,8 to 1,1 for intravenous analgesia) (OR 0,9; 95% CI
0,7 to 1,2 for epidural analgesia) or pathological
cardiotocogram (OR 1,0; 95% CI 0,9 to 1,0 for intravenous
analgesia) (OR 1,0; 95% CI 0,9 to 1,1 for epidural analgesia).
Discussion: Intravenous and epidural analgesia affected the
course and outcome of labour. Mothers with epidural
analgesia had higher risk for labour longer than 7 h, incidence
of occipito-posterior presentation and vacuum extraction of
fetus. Pain control during labour reduced the risk for CS and
had no negative side effects on the fetus. 1
Reference
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Introduction: Remifentanil patient-controlled analgesia (PCA)
for labour has high maternal satisfaction rates. 1 There are
concerns opioid analgesia is associated with prolonged labour
due to oxytocin inhibition. 2 The effect of remifentanil on
length of labour has not been specifically investigated. 3,4 This
study in a large tertiary maternity unit aimed to identify
whether remifentanil PCA was associated with a longer labour.
Methods: F o l l o w i n g e t h i c a l a p p r o v a l , a r e t r o s p e c t i v e
observational study of women delivering between 2014 and
2015 was performed. Women receiving remifentanil PCA in
labour (group Re) were compared with those receiving regional
analgesia (group RA) and those receiving neither (group N).
All data were extracted from electronic databases. The
following exclusions were applied: age <16 years, BMI <18 or
>40 kg/m 2, gestation <37 or >42 weeks, multiple pregnancy,
stillbirths and breech deliveries. Primary outcome was length
of labour. Modes of delivery and induction/augmentation
rates were also compared. The Mann Whitney U test was used
for statistical analysis to compare groups.
Results: Data for groups Re, RA and N are presented in the
table.
Table: Labour outcomes
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Labour and delivery data
Normal vaginal delivery
Instrumental delivery
Emergency caesarean delivery (EmCS)
All women (excluding EmCS)
Length of labour (h)
Multiparous low risk women
Length of labour (h)

Group Re
67.6%
20.7%
11.7%
n=534
6.2
n=123
4.75

Group N Group RA
83.7%
58.3%
10.8%
13.5%
5.5%
28.2%
n=4698 n=1667
3.03*
9.47*
n=2269 n=137
2.48*
6.23*

*P<0.0005; EmCS excluded for length of labour calculations.
Discussion: Use of a remifentanil PCA was associated with a
statistically significant increased length of labour, but a
decreased length of labour compared to regional analgesia.
This study was not able to account for all confounding
factors, and women having longer, more painful labours are
more likely to request stronger analgesia. However, the
differences were consistent across all subgroups, including
multiparous low risk women. It was beyond the remit of this
study to investigate the duration of remifentanil or regional
analgesia. However, given the large differences seen in length
of labour, a prospective study may be warranted to further
investigate this topic.
References
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admission data in a stand-alone tertiary maternity unit
T DrewD CosgraveM Bowen
Anaesthesia, The Rotunda Hospital, Dublin, Ireland
Introduction: M a t e r n i t y h o s p i t a l H D U d a t a a r e s p a r s e
nationally. 1 Data published in 2000 provided information on
the first two years of Rotunda HDU activity since its
introduction in 1998. 2 We sought to compare obstetric specific
HDU data with other periods since its conception to illustrate
the evolution of the unit over time.
Methods: We undertook a review of 16 years of Rotunda
Hospital HDU clinical data, comparing five groups - total 1287
patients. The groups consisted of group A - initial published
data, 2 then 24 months of data every five years (B, C, and D),
with the last group, E compromising the most recent two years
of HDU data.We recorded HDU admission rates of patients
with a primary obstetric diagnosis as a function of obstetric
activity, proportions of each admission diagnosis, rates of
arterial line and CVC use and transfers to tertiary care.
Results: Absolute admissions increased fourfold. Admission
rates doubled, 1.02% to 2.06% of total deliveries. The pattern
of obstetric specific admission diagnosis has changed over
time, with substantial increases in proportions of admissions
for haemorrhage, sepsis, and maternal congenital cardiac
cases. The rate of intra-arterial blood pressure monitoring has
increased from 3.25% to 27.71%. CVC utilisation has declined.
While absolute numbers of patients transferred out has risen,
the proportion of HDU patients transferred out is consistent.

Discussion: Obstetric critical care is an emerging field. In our
institution the demand for higher levels of care is increasing.
The European trend of a growing cohort of older mothers with
multiple co-morbidities is reflected in our data. Resources need
to be allocated appropriately to meet the needs of this
changing population.
References
1. Anaesthetic and Critical Programmes, Clinical Strategy &
Programmes Division. Health Service Executive Guidelines for the
Critically Ill Woman in Obstetrics. 2014.
2. Ryan M, Hamilton V, Bowen M, McKenna P. The role of a high dependency unit in a regional obstetric hospital. Anaesthesia
2000;55:1155 -8.
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P32 Retrospective review of morbidly obese parturients
attending high risk anaesthetic clinic in a tertiary
referral centre
R ThurairatnamR VargulescuF SchroederR WendlerS
Hammond
Anaesthetics, St George's Hospital, London, UK
Introduction: O b e s i t y i n p r e g n a n c y i s a s s o c i a t e d w i t h
significant risks of complications. 1-3 According to joint
AAGBI and OAA Guidelines for Obstetric Anaesthetic
Services, 4 many obstetric units run antenatal high risk clinics
for morbidly obese patients. We aimed to evaluate outcomes
amongst parturients with a body mass index (BMI) >40 kg/m 2
attending the clinic. This may allow more targeted risk
stratification of parturients with a high BMI, with the potential
benefit of using resources more appropriately.
Methods: After approval from the Trust Audit department, we
obtained retrospective data (January 2006 to September 2016)
on all patients with a BMI >40 kg/m 2 using our database. To
allow comparison, we collected data from women with a BMI
<30 kg/m 2and overall delivery rates from the same period using
South West London Regional Obstetric summary data for our
trust (caesarean section rates, general anaesthetsia (GA) rates,
epidural rates, failed neuraxial techniques and estimated blood
loss). We calculated odds ratios, 95% confidence intervals (CI)
and compared outcomes for subgroups in the morbidly obese
group (40-45, 45-50, 50-55 kg/m 2).
Results A total of 399 parturients with BMI >40kg/m 2 were
included in the analysis. Compared to women with BMI <30
kg/m 2, obese women were significantly more likely to undergo
caesarean section (OR 2.02, 95% CI 1.64 to 2.48), and this risk
increased in parallel with increasing BMI, but this increase did
not reach statistical significance. Obese pregnant women are
also more likely to require GA (OR 2.09, 95% CI 1.26 to 3.47).
However, we found no significant difference in epidural
analgesia rates, failed neuraxial rates (with no cases of
alternative analgesia with remifentanil) or peripartum blood
loss.
Discussion: Our data reaffirm documented differences in
outcomes for women with high BMI, reflecting national
evidence and guidelines. Based on our data, morbidly obese
women are more likely to undergo a caesarean section and to
require GA for this procedure. More detailed risk stratification
within the high BMI group was not possible due to limited
numbers in the super-morbidly obese.
References
1. Sebire NJ, Jolly M, Harris JP, et al. Maternal obesity and pregnancy
outcome: a study of 287,213 pregnancies in London. Int J Obes
Relat Metab Disord 2001;25:1175 -82.
2. Kaiser P, Kirby R. Obesity as a risk factor for cesarean in a low -risk
population. Obstet Gynecol 2001;97:39 -43.
3. Orbach-Zinger S, Friedman L. Risk factors for failure to extend
labor epidural analgesia to epidural anesthesia for Cesarean section.
Acta Anaesthesiol Scand. 2006;50:793 -7.
4. AAGBI and the OAA. Guidelines for Obstetric Anaesthetic Services Revised edition. London, 2005
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P33 Epidemiology and outcomes of antepartum maternal
critical care admissions in a Scottish district general
hospital
CA McCueRM Williamson
Anaesthetics Department, Royal Alexandra Hospital, Paisley,
UK
Introduction: Maternal mortality in the UK is decreasing, 1 but
morbidity remains a significant problem. Ageing mothers,
obesity and co -morbid disease all contribute to an increasing
incidence of medical complications of pregnancy, requiring
admission to critical care. Antepartum critical care admissions
are uncommon, but a challenging patient group requiring
multidisciplinary input. We sought to define our own
population of antepartum maternal critical care.
Methods: Data were collected from Wardwatcher (Scottish
Intensive Care Audit Group database). We identified all female
patients aged 12-55 years who were admitted to the intensive
care unit (ICU) from January 1994 to November 2016, and the
high dependency unit (HDU) from May 2009 to November
2016. Where admission entries revealed a peripartum
diagnosis, case note review was undertaken. Further patients
were identified from transfer diaries from labour ward to other
critical care areas (CCU/tertiary referral centres) from 2014.
Results: In ICU, 139 of 1402 (10%) eligible women were
peripartum admissions, with 16 (11.5%) antepartum. This has
increased over time with a 20% antepartum proportion since
2009. In HDU, 34 of 3337 (1%) eligible women were peripartum
admissions with 21 (55%) antepartum.
Table: Characteristics and outcomes of antepartum admissions

Age (years)
Gestation at
admission

ICU Population (n=16)
24

HDU population (n=21)
29

26/40

27/40

Diagnoses

Medical 31% (Cardiac 6%,
Neuro 6%, Other 19%)
Sepsis 56% (H1N1 25%)
Surgical 12.5%

Medical 52% (Cardiac 14%,
Neuro 14%, Other 24%)
Sepsis 38% (H1N1 19%)
Surgical 14%

Maternal
mortality

1 (6%)

Nil

Fetal
outcome

SVD 37%, Loss 19%
CS 37% (17% elective)
Unknown 6%

SVD 18%, Loss 5%
CS 62% (31% elective)
Unknown 9.5%

Ventilation
rate

50%

N/A

Data are median or percentage
Discussion: This dataset suggests that antepartum maternal
critical care admissions are increasing in our unit. Our figures
for cardiac disease reflect recent MBRRACE-UK findings. 1 Of
concern, sepsis remains a significant problem, representing the
majority of ICU admissions in this cohort. This represents a
significant burden on critical care of a complex patient group.
Reassuringly there is a low mortality with generally positive
outcomes for mother and baby. There are increased caesarean
section rates. This may have implications for ongoing
antenatal input following discharge from critical care.
Reference
1. MBRRACE-UK. Saving Lives, Improving Mother's Care -Lessons
learned to inform future maternity care from the UK and Ireland
Confidential Enquiries into Maternal Deaths and Morbidity 2009 12. Oxford: National Perinatal Embryology Unit, University of
Oxford 2014.

P34 The increasing burden of maternal obesity: high BMI
parturients and anaesthetic workload
R FoyeC MarshallK Litchfield
Princess Royal Maternity Hospital, Glasgow Royal Infirmary,
Glasgow, UK
Inroduction: Obese mothers are more likely to require
operative deliveries 1 which are more technically challenging. 2
With the prevalence of obesity in the UK increasing, maternal
o b e s i t y i s a significant workload consideration for the
increasingly stretched obstetric anaesthetic service. We
reviewed all antenatal anaesthetic consultations carried out at
our institution in 2015. We sought to identify those patients
referred for anaesthetic assessment primarily due to a body
mass index >40 kg/m 2, a n d t o a t t e m p t t o q u a n t i f y t h e
anaesthetic workload for these women.
Methods: All anaesthetic assessment plans for delivery
between 1st January and 31st December 2015 were examined.
:HLGHQWLILHGSDUWXULHQWVZLWKDERRNLQJ%0,NJP 2, and
cross referenced their details with the Scottish Birth Record
(SBR) for information on method of delivery, pain relief in
labour and anaesthesia provided for any operative deliveries.
Results were anonymised for further analysis.
Results: We identified 131 patients attending the high risk
FOLQLFGXHWRDERRNLQJ%0,NJP 2. The mean BMI was
43.5 kg/m 2, [range 40-55]. Cross referencing with the Scottish
Birth Record, 98 parturients had adequate information for
analysis. Of these, 65 (66.3%) required an intrapartum
anaesthetic procedure. 49 (50%) delivered by caesarean
section; 25 elective, 24 emergency. A further six underwent
instrumental deliveries. Ten required labour analgesia only
(nine epidurals; one remifentanil PCA) and 33 (33.7%) required
no anaesthetic input that we could ascertain. The mean BMI
for those requiring operative or instrumental delivery was 43.7
kg/m 2, and 43.3 kg/m 2 for those with unassisted deliveries.
Discussion: It is apparent that obese women represent a
substantial part of anaesthetic workload at our institution. Half
delivered via caesarean section, considerably higher than both
the 2015 Scottish national average (31.%) and the 2015 overall
rate in our department (37%.) 3 Half were emergencies,
potentially performed out of hours, when consultant
supervision may be off site and immediate assistance limited.
Our data do not capture the increased complexity, technical
difficulty, and time required to perform procedures in the
obese population. It therefore seems prudent to provide
antenatal review for assessment, planning and appropriate
staffing as workload increases with increasing BMI.
References
1. Hollowell J, Pillas D, Rowe R, et al. The impact of maternal obesity
on intrapartum outcomes in otherwise low risk women: secondary
analysis of the Birthplace national prospective cohort study. BJOG
2014;121:343 -55.
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3. Births in Scottish hospitals, http://www.isdscotland.org/Health Topics/Maternity -and-Births/Births/

International Journal of Obstetric Anesthesia
P35 Five-year service evaluation of obstetric critical care
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Introduction: Maternal mortality rates have significantly fallen
over the last 20 years. Cases of severe maternal morbidity can
be studied to audit standards of care. Our aim was to identify
the frequency, causes, care required and outcomes of obstetric
patients admitted to out ICU.
Methods: We retrospectively collected data on obstetric
patients (defined as currently or recently (within 6 weeks)
pregnant) who had been admitted to one of three intensive
care units at our teaching hospital over a five -year period.
These included general intensive care (GICU), cardiothoracic
intensive (CTICU) care and neuro-intensive care (NICU). Data
were collected via the Ward Watcher database.
Results: There were 145 obstetric admissions to intensive
care. Individual units numbers were: GICU=97, CTICU=24,
NICU=24. Seven patients were transferred between intensive
care units and one woman readmitted to GICU. 33% of patients
were µBlack British¶, 28% µWhite British¶, 24% µAsian British¶
the remaining 15% were either µWhite Other´, µEuropean¶or
µChinese¶. Mean age was 23.4 years [range 18 - 49]. 53% of
admissions were directly related to obstetric causes.
Haemorrhage and sepsis were leading causes for GICU
admission. 33% of patients required invasive ventilation and
49.6% inotropes. Neurological pathology was the thirdleading
cause for admission to all intensive care areas. Thirteen
patients were transferred from other hospitals for specialist
care, of these eight required advanced neurological monitoring
or neurosurgical intervention. 69% of patients required level 3
care. Total days on ICU for obstetric patients over the five year period was 529. Most patients were discharged to
delivery suite. 93% of patients were discharged from hospital,
5% repatriated or moved to a rehabilitation centre and 2% died.
Discussion: The incidence of patients requiring a critical care
admission was 5.6 per 1000 deliveries. Haemorrhage and sepsis
were leading causes for GICU admission, neurological
pathology was the fourth leading cause (excluding external
transfers to our tertiary NICU). This highlighted an area of
need within our population. Mean length of stay was longer
than expected from the ICNARC report (3.9 vs 1.25 days). 1
There may be reluctance to discharge obstetric patients whilst
still in the acute phase. The needs of these patients can lead to
question where is best to care for them; delivery suite or
parent specialty ward. Most patients were discharged to
delivery suite, therefore adequate support for obstetric teams
must be provided. There is a definite demand for critical care
services in our obstetric population. Our local data follow
national trends regarding ethnic minorities being at higher risk
of maternal morbidity. This project has reinforced the need for
ongoing investment into education and training, for both ICU
staff regarding obstetric patients and obstetric care providers
in the recognition and management of the critically ill mother.
The information can be used by Trust management and
planning teams to allocate resources to ensure best care of
obstetric patients.
Reference
1. Female admissions (aged 16-50 years) to adult, general critical care
units in England, Wales and Northern Ireland, reported as ³ currently
pregnant ´or ³ recently pregnant ´. Report from the Intensive Care
National Audit and Research Centre. 2013
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P36 Pre-existing neurological disorders and their impact on
pregnancy and delivery: 12 months of experience within
a large UK obstetric unit
C MarshallK LitchfieldS Young
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Introduction: P a r t u r i e n t s w i t h p r e -existing neurological
disease not related to pregnancy are an infrequent but highly
significant problem for the obstetric anesthetist and their
appropriate anaesthetic management may be vital to good
maternal and neonatal outcomes. Neurological conditions are
the second most frequent cause of indirect maternal death in
the UK 1 but this gives no information regarding the scope of
neurological conditions complicating pregnancy, associated
morbidity or the effects of the puerperium on preexisting
neurological disease. We present an analysis of parturients
with intercurrent neurological illness receiving antenatal
anaesthetic review over a 12 month period, examining their
prenatal anaesthetic plans and eventual outcomes.
Methods: Antenatal anaesthetic reviews between 1st January
and 31st December 2015 were examined. Basic demographics
and the underlying trigger for review were recorded in an
anonymized database. All patients attending for a primarily
neurological problem had their notes retrospectively assessed
to examine the events around delivery.
Results: Forty-two of 442 (9.5%) antenatal reviews had a
neurological condition leading to referral. Full information was
available for 40 women (95%). 23/40 of these cases (57.5%)
underwent caesarean section (CS). All women with preexisting
neurological disease had successful deliveries. Four were
admitted to maternity HDU: two planned due to the
irneurological condition and two unplanned admissions. 6/40
(15%) reported new or worsened perinatal neurological
symptoms including progression of multiple sclerosis and
worsened idiopathic intracranial hypertension with two
reporting symptoms suggestive of new neurological
pathology. 42 live births resulted from these 40 pregnancies
(32 term and 10 <37 weeks) with 8/42 (19%) neonates admitted
to special care.
Table: Compliance with prenatal anaesthetic planning
Followed high risk clinic plan
Elective CS (n=13)
Emergency CS (n=10)
Labour analgesia only (n=3)
No anaesthetic procedure (n=13)

Yes
12 (92%)
10 (100%)
2 (66%)
NA

No
1 (8%)
0 (0%)
1 (33%)
NA

Discussion: O u r a n a l y s i s o f w o m e n w i t h i n t e r c u r r e n t
neurological conditions demonstrates the workload associated
with the safe elective and emergency management of this
group, with a CS rate of 57.5% (>37% average within our unit).
We are encouraged that our antenatal anaesthetic planning
proved useful and appropriate in 95% of all cases. Safe
delivery and good neonatal outcomes were achieved for all
patients with minimal worsening of neurological problems We
plan to re -audit yearly, to allow experience in managing
neurological conditions in pregnancy to be recorded,
maintained and disseminated as part of our education program.
Reference
1. MBRRACE-UK. Saving Lives, Improving Mother's Care -Lessons
learned to inform future maternity care from the UK and Ireland
Confidential Enquiries into Maternal Deaths and Morbidity 2009 12. Oxford: National Perinatal Embryology Unit, University of
Oxford 2014.
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Introduction: The need for equity of care in maternity and
critical care nationally has been highlighted. 1 We review all
obstetric admissions to the critical care unit (CCU) and high
dependency unit (HDU) over a five -year period. We also
consider the impact of a dedicated four -bed obstetrics high
dependency unit (OHDU) introduced on our labour ward in
May 2014..
Methods: Data for all obstetric admissions to CCU and HDU
from July 2011 to June 2016 were collected. The cause of
admission, length of stay, and the number of level 2 days and
level 3 days were analysed.
Results: Seventy-two obstetric patients were admitted to CCU
and 31 obstetric patients were admitted to HDU over the fiveyear period. The commonest causes of admission to CCU were
postpartum haemorrhage (PPH) (44%) and maternal sepsis
(24%). There were three anaesthetic related admissions to
CCU. The mean CCU stay was 49 h during which patients
required, on average, 1.1 days of level 2 and 1.8 days of level 3
care. The commonest causes of admission to HDU were sepsis
(39%), PPH (23%) and preeclampsia (13%). On average, the
HDU stay was 37 h and these patients required 2.2 days of
level 2 care.

Figure: OHDU impact on obstetric CCU/HDU admissions
Discussion: The decline in the number of obstetric admissions
to CCU and HDU in the past two years coincides with the
introduction of a dedicated OHDU, although the effects are
yet to be fully established. The leading causes of maternal
morbidity and mortality as reported in the MBRRACE -UK
report are reflected in our five -year review, in which sepsis,
PPH and pre -eclampsia account for 73% of total obstetric
CCU/HDU admissions.
References
1. The Maternal Critical Care Working Group. Providing equity of
critical and maternity care for the critically ill pregnant or recently
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Introduction: The need for maternal critical care services to
provide equity of critical and maternity care for pregnant or
recently pregnant women is well established. 1 This study
reviews the admissions to the four -bed obstetric high
dependancy unit (OHDU) of a tertiary referral centre, which
was introduced in May 2014.
Methods: With hospital audit committee approval, data for all
patients admitted to the OHDU for level 2 care in 2015 were
collected. Details of the cause of admission, duration of stay
and number of days requiring cardiovascular and/or
respiratory intervention were recorded.
R e s u l t s : Four-hundred-and-twenty-f o u r p a t i e n t s w e r e
admitted to OHDU in 2015-a utilisation rate of 82 admissions
per 1000 deliveries. The commonest indications for admission
were postpartum haemorrhage (28%), pre -eclampsia (19%),
peri-partum haemorrhage (11%) and maternal sepsis (11%).
The mean length of stay was significantly higher in patients
admitted with acute kidney injury (AKI), chronic kidney
disease (CKD) and sickle cell disease. Patients admitted with
AKI and CKD required the most days of cardiovascular
intervention and patients admitted with pulmonary embolus
required the most days of respiratory intervention.
Discussion: Maternal critical care services have been evolving
nationally to address equity of care as significant maternal
morbidity and mortality remains related to suboptimal care.
Provision of a dedicated OHDU area on our labour ward has
moved care towards this goal. The impact on the adult critical
care and high dependancy units are yet to be established. The
indications for admission to the OHDU reflect the common
causes of maternal morbidity from the MBRRACE-UK report;
sepsis, haemorrhage and pre -eclampsia, although patients
admitted with renal dysfunction and sickle cell disease had the
longest length of stay. 2
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Introduction: Pregnancy after renal transplantation is
associated with deterioration in graft function and increased
rates of pre-eclampsia and pre-term delivery. Vascular access,
blood pressure control and anaemia are challenges for the
anaesthetist around the time of delivery.
Methods: Using the hospital's electronic patient record system
and the obstetric anaesthesia high -risk clinic records, women
with a pregnancy >24 weeks of gestation from 2002-2015 and a
history of renal transplant were identified. Data are presented
as mean [range].
Results: Twenty-six pregnancies in 21 women were identified.
Mean maternal age was 31 years [20-43] and 68% delivered at
<37 weeks. There were 25 live births and one intrauterine
d e a t h . D e l i v e r y w a s a m e a n o f 4 . 5 y e a r s [ 1 -15] after
transplantation. Essential hypertension was present in 46% of
patients, 12% developed pregnancy -induced hypertension
and 31% were diagnosed with pre-eclampsia. Mean gestation
at diagnosis of pre -eclampsia was 33 weeks [26 -37]. At
delivery 46% of women had a rise in serum creatinine of >50%
above baseline. Mean haemoglobin at booking was 111 g/L
[84-130] and 103 g/L [76 -130] at delivery. Antenatal iron
supplements were given in 11 pregnancies and erythropoietin
was started in five. Of 11 labours, nine were induced and two
were spontaneous; nine women received epidural analgesia.
Both women who did not have epidural analgesia required
spinal anaesthesia for an operative delivery. There were 15
scheduled and five emergency caesarean sections (CS): 13
(65%) had combined spinal -epidural anaesthesia, four (20%)
had general anaesthesia (GA) and three (15%) had their labour
epidural topped -u p . S u r g e r y a n d a n a e s t h e s i a w e r e
uncomplicated in 77% of cases. Half of the women with a
labour epidural who then went on to have a procedure in
theatre required a second type of anaesthetic for this
procedure, as the epidural was inadequate. There were no
airway problems in the GA cases. Intravenous labetalol was
required in two women for hypertension at delivery: an arterial
line was sited in one. There were difficulties with vascular
access in two other women: both had been treated with
haemodialysis before transplantation, one of these women
required an internal jugular vein catheter. Mean estimated
blood loss at delivery was 650 mL [100 -2100]. Three women
received a total of eight units of red blood cells perinatally.
One patient received oral antibiotics for a postnatal wound
infection. Mean length of maternal postnatal stay was five
days [1 -10]. Mean birth weight was 2522 g [1070 -4565]: 13
babies required intensive care admission for pre-term delivery.
Discussion: Our case series found similar rates of neuraxial
anaesthesia for CS but higher rates of CS and pre-term delivery
than previous studies. 1 There were no significant anaestheticrelated complications in our cohort, although the need for a
second anaesthetic technique for operative delivery was 50%.
The reasons for this are not clear. Our case series confirms the
high rates of hypertension and deterioration in graft function
in pregnant renal transplant patients.
Reference
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Introduction: Balancing the critical care needs with the
obstetric needs of the critically unwell antepartum patients,
postpartum patients and their babies can be challenging.
Advanced maternity care aims to ensure sick parturients can
be safely managed on the labour ward, with their critical care
needs often delivered by midwifery staff. Consensus
guidelines have been published which outline the necessary
skills required in order for a midwife to be deemed proficient in
delivering this "advanced maternity care". 1 Our unit collects
critical care provision data by utilising the SICSAG
Wardwatcher database. By reporting these data we aim to
demonstrate the level of critical illness that is currently being
managed by our midwifery staff to help inform their future
educational needs and deliver safe care.
Methods: Data were collected from our institution, using
Wardwatcher, from 5th July 2015 to 31st December 2016. Data
were analysed using R on an admission and patient-calendarday basis.
Results: There were 328 admissions with 670 patient-calendardays of critical care .
Table: Interventions for advanced maternity care patients
Arterial line
Magnesium infusion
Single vasoactive drug
Cardiovascular unstable
Central venous catheter
Multiple vasoactive drugs
>50% inspired oxygen
Intubation considered
Intrauterine balloon
Level 0 care
Level 1 care
Level 2 care
Period of level 3 care

Patient -calendar-days
177
26%
74
11%
68
10%
67
10%
54
8%
35
5%
15
2%
14
2%
14
2%
114
17%
258
39%
295
44%
3
0.4%

Admissions
100 31%
49
15%
51
16%
62
19%
24
7%
29
9%
11
3%
14
4%
17
5%
19
6%
127 39%
179 55%
3
0.9%

Discussion: In our institution large numbers have required
greater than the standard care provided on a maternity ward,
mainly with cardiovascular monitoring and/or support. Many
patients have required an FiO 2 R I       D Q G  R U  Z H U H
considered for intubation. Patients that required level three
care were transferred to the general intensive care unit when
safe to do so. Patients requiring this level of nursing support
are usually in a critical care environment being cared for by
intensive care trained nurses. Midwifery training currently
does not include this. We are addressing this by encouraging
participation in PROMPT and SCOTTIE courses. In addition
will provide both regular formal and informal anaesthetic led
training sessions, with particular focus on invasive
monitoring, vasoactive drugs, advanced oxygen therapy and
recognition of needing intubation.
Reference
1. Maternity Critical Care Working Group. Providing equity of critical
and maternity care for the critically ill pregnant or recently
pregnant patient. July 2011.
www.rcoa.ac.uk/system/files/CSQProvEqMatCritCare. pdf
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P41 Quantifying mother-baby contact during advanced
maternity care: what is the denominator?
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Princess Royal Maternity, Glasgow Royal Infirmary,
Glasgow, UK
Introduction: Keeping the baby with her mother is a goal
recommended by national guidance even when a mother is
receiving critical care. 1Obstetric/Maternity High Dependency
Units in Scotland have been joining Scottish Intensive Care
Society Audit Group database Wardwatcher to ensure
reporting and bench -marking of critical care delivery. Every
unit has the additional question ³Baby with Mum (Y/N)´. We
consider this a quality indicator and want to achieve 100%
compliance but recommend collecting additional information to
quantify this.
Methods: Since joining Wardwatcher on the 5 th July 2015, we
have added extra questions to try to solve this challenge.
Since 11 th May 2016, data collected includes: admitted
postpartum or antepartum, (and baby delivered during
Advanced Maternity Care (AMC) or delivered later); if baby
has been with mum and/or has been in the neonatal intensive
care unit (NICU) each calendar day. Data exported from
Wardwatcher on the 31 st December were analysed using R and
Excel. Level 3 patients admitted to a general critical care unit
were not included in this review. We analysed by level of care
received each day.
Results: Between 11th May and 31st December 2016, we
report on 310 patient-calander-days from 158 admissions.
Table: Baby with mum data
Baby with mum

Baby in NICU

Baby with mum
(excl.NICU days)

Admitted postpartum
246/310 79% 186/246 76% 33/186 13%
Admitted antepartum and delivered during AMC care
28/310 9%
11/28 39%
14/28 50%
All postnatal days
274/310 88% 197/274 72% 47/274 17%
Level 0 (/postnatal days)
33/274 12%
25/33 76%
2/33 6%
Level 1 (/postnatal days)
113/274 41%
82/113 73% 19/113 17%
Level 2 (/postnatal days)
128/274 47%
90/128 70% 25/128 20%

186/213

87%

11/14

79%

197/227

87%

25/31

81%

82/94

87%

90/103

87%

Discussion: We believe we have made progress in looking for
the denominator by which to score the frequency of mother baby contact. Babies being in NICU needs to be documented
and babies born to ³currently pregnant ´  mothers require
accounting for, otherwise 10% of postnatal days, (possible
baby with mother days) would have been missed. Despite the
above data collection, 13% of possible contact days are not
accounted for which needs further analysis. In addition, our
findings suggest babies born to mothers already receiving
advanced care appear to have a high risk of requiring NICU, so
we recommend neonatal team presence is mandated for
delivery. The level of care provided to the mother on a
particular day does not prevent her baby from being with her.
Reference
1. Maternity Critical Care Working Group. Providing equity of critical
and maternity care for the critically ill pregnant or recently
pregnant patient. July 2011.
www.rcoa.ac.uk/system/files/CSQProvEqMatCritCare. pdf

P42 Improving the efficiency of elective caesarean section
lists: a complete audit cycle
O MahmoodCJ NaisbittNM Sadhu
Anaesthesia, North Manchester General Hospital,
Manchester, UK
Intoduction: OAA/AAGBI guidelines for obstetric anaesthetic
services 1contain key recommendations for provision of
elective caesarean section (CS) services. These include; a
separate elective theatre team, consultant-led anaesthetic and
obstetric care, and dedicated scrub and recovery staff . W e
completed an audit cycle to identify and subsequently correct
the reasons for poor theatre utilisation and efficiency, to
reduce the use of the emergency anaesthetic team for elective
work, and to improve service delivery and patient satisfaction.
Methods: Data were collected prospectively by the anaesthetic
team during elective CS lists. This included WHO team brief
time, first patient into theatre, theatre time per case, turnaround
time between cases and list finish times. The primary audit
took place between November 2014 and January 2015.
Recommendations were made following this audit and changes
implemented. A secondary audit to assess change was carried
out between January and February 2016.
Results: During the primary audit, data were collected from 24
lists (total of 48 patients). Each week had five half-day (one
session) elective lists. WHO team brief and start of first case
were delayed in 30% of the cases due to staff being utilised for
emergency and labour ward work. Theatre time in >50% of the
cases was over 90 min, which may have been due to due to
junior obstetric staff operating and midwives being used as
scrub staff. There were excessive delays between cases (mean
40 min), which was felt to be due to there being no dedicated
recovery team, and anaesthetic staff being utilised to recover
patients. Most elective lists finished late (62.5%), resulting in
emergency teams covering elective work. Some of the other
issues causing delays were logistical issues with beds and
blood results. Following the primary audit, an independent
review of services was undertaken and recommendations were
made to improve the elective CS lists and meet the
OAA/AAGBI guidelines. These included; changing to two full
day lists (four sessions) per week , a dedicated µring-fenced¶
elective team (obstetricians, anaesthetists, scrub staff and
recovery staff) and a consultant-led obstetric and anaesthetic
service. The secondary audit showed an improvement; all
cases were led by a consultant anaesthetist and the majority
had an obstetric consultant present, there were also more
prompt WHO team briefings and reduced turnaround time
between cases. A significant reduction in theatre time was also
apparent, with only 5% of cases taking more than 90 min. 100%
of the lists finished on time and there was no impact of elective
work on the emergency anaesthetic team.
Discussion: This audit cycle demonstrates the improvement of
elective CS list efficiency in our hospital following key
changes to the structure and staffing of lists. We feel this will
have resulted in enhanced patient satisfaction (less waiting
time and cancellations) and safety (reducing the use of the
emergency anaesthetic team for elective work and subsequent
delay in emergency cases) and also improved cost
effectiveness.
Reference
1. OAA/AAGBI Guidelines for Obstetric Anaesthetic Services 2013.
http://www.aagbi.org/sites/default/files/obstetric_anaesthetic_services
_2013.pdf

International Journal of Obstetric Anesthesia
P43 The Six-Minute Walk Test in pregnant women: an
international multicentre exercise and haemodynamic
study
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Town, South Africa
Introduction: P r e e c l a m p s i a ( P E ) i s t h e c o m m o n e s t
cardiovascular (CVS) complication of pregnancy and a main
cause of maternal morbidity and mortality worldwide. 75% of
cases occur after 36 weeks, and CVS fitness may play a role in
its aetiology. 1 Testing CVS fitness during pregnancy may be a
useful screening tool. The Six-Minute Walk Test (6MWT) is a
safe measure of CVS fitness, but has only been reported in one
previous small study in pregnancy. 2 We aimed to perform a
prospective cohort study to determine the distance walked
using the 6MWT and its utility, in pregnant women.
Methods: After ethics approval, trial registration (ACTRN:
12615000964516), recruitment and consent, 300 healthy
nulliparous women (18-\HDUVERG\PDVVLQGH[ %0, 
kg/m 2JHVWDWLRQDODJHZHHNVQRQ -smoker, no CVS
disease) performed the 6MWT using a standardised protocol
at three hospitals. Baseline variables were recorded after 5 min
rest and two 6MWT were undertaken with a maximum 15 min
recovery period after each test.
Results: 300 women (100 from each centre) completed the first
6MWT. Two women did not complete the second 6MWT due
to benign arrhythmias and development of hypertension,
respectively. All women found the study acceptable with no
participant withdrawals. Demographic and obstetric data were;
age 314.2 years, BMI 272.9 kg/m 2, gestation 381.3 weeks.
140 (47%) and 118 (39%) women recovered to baseline HR by 5
min after the first and second 6MWT respectively. There was
no difference in distance walked between the first and second
6MWT (P=0.097). There was no difference in the likelihood of
a slower HR recovery after the second 6MWT compared with
the first(RR 1.12, 95% CI 0.99 to 1.43).
Table : Baseline data, distance walked and average speed.
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)
Distance walked first 6MWT (m)
Distance walked second 6MWT (m)
Average 6MWT distance (m)
Average walking speed (km./h)

Value (mean  SD)
112  10.2
72  8.6
85  10.8
98  0.9
18  5.7
482  91.6
495  9.5
486  5.1
4.9  0.95

Discussion: This is the largest study to determine the distance
walked in healthy nulliparous late pregnant women using the
6MWT. It is the first to quantify HR recovery after exercise in
pregnant women and to quantify healthy walking speed.
Future studies may use these data in prediction and
intervention studies in late pregnancy.
References
1. Dennis AT, Castro JM. Hypertension and haemodynamics in
pregnant women. Anaesthesia. 2014;69:1182 -9.
2. da Silva EG, de Godoy I, de Oliveira Antunes LC, et al. Respiratory
parameters and exercise functional parameters in pregnancy.
Hypertens Pregnancy 2010;29:301 -9.
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*Anaesthesia, Royal Women's Hospital, Parkville, Australia,
$QDHVWKHVLD0RZEUD\0DWHUQLW\+RVSLWDO&DSH7RZQ
South Africa
Introduction: Cardiovascular (CVS) disease is the commonest
cause of maternal mortality in high income countries.
Assessment of exertion and breathlessness in pregnant
women may help identify those with CVS complications. 1
There are no published studies examining pregnant women ¶s
expectations or experiences of exertion and breathlessness.
We aimed to determine levels of expected and experienced
exertion and breathlessness after exercise in pregnant women,
as well as levels of exertion and breathlessness that women
expected to experience in late pregnancy.
Methods: After ethics approval, trial registration (ACTRN:
12615000964516), recruitment and consent, 299 healthy
nulliparous women 18-\HDUVERG\PDVVLQGH[ %0, 
kg/m 2JHVWDWLRQZHHNVQRQ -smokers, no pre -existing
CVS disease, were recruited at three hospitals. Each woman
underwent the Six-Minute Walk Test (6MWT) and completed
the Rating of Perceived Exertion (RPE) Scale, assessing their
level of exertion during the 6MWT (scale 1 -15;1=very very
light, 15=very very hard), and the Modified Borg Dyspnoea
Scale (MBD) assessing their post -exercise breathlessness
(scale 0 -10;0=no difficulty in breathing at all, 15=maximal
difficulty in breathing), two questions assessing levels of
exertion and breathlessness they expected to feel doing the
6MWT, and two questions assessing levels of exertion and
breathlessness they expected during late pregnancy.
Results: Demographic data were age 314.2 years, BMI 272.9
kg/m 2, gestation 381.3 weeks. 24 (8%) and 42 (14%) of women
respectively had no expectations about exertion or
breathlessness during pregnancy.
Table: Expectations & experience of exertion & breathlessness
Exertion (scale 1 -15)
RPE during test
RPE during pregnancy
Breathlessness (scale 0 -10)
MBD after test
MBD during pregnancy

Expected level

Experienced level

6 [4 -7]
7 [5 -10]

6 [4 -8]*
N/A

3 [2 -4]
3 [2 -4]

0.5 [0 -2]*
N/A

*Mann-Whitney P<0.0001, data are median [IQR]; 6 = fairly
light; 0.5 = very,very slight.
Discussion: This is the first study to quantify pregnant
women¶s expected and experienced levels of exertion and
breathlessness during exercise. During exercise in late
pregnancy women experienced more exertion and less
breathlessness than they expected. Actual levels of exertion
and breathlessness during exercise were rated as fairly light
and very very slight respectively. These data help inform
clinicians about normal levels of exertion and breathlessness
in pregnant women.
Reference
1. MBRRACE-UK. UK and Ireland Confidential Enquiries into
Maternal Deaths and Morbidity 2009 -14. Oxford: National
Perinatal Epidemiology Unit, University of Oxford 2016
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P45 Benefit of a dedicated obstetric theatre practitioner to
theatre efficiency
MC DaleN BurnellP RoseS BellamV Mistry
Anaesthetics, Warwick Hospital, Warwick, UK
Introduction: A key guideline for the efficient delivery of
obstetric anaesthetic services states that: "There must be
separate provision of staffing and resources to enable elective
work to run independently of emergency work, in particular to
prevent delays to both emergency and elective procedures
and provision of analgesia in labour..'"At our district general
hospital, obstetric scrub and recovery services are provided
by midwives. Additional midwives are sourced on an ad hoc
basis for emergency theatre cases. We felt appointment of a
dedicated obstetric theatre practitioner could enable smoother
running of our elective theatre list, improve our list start times
and turnaround times between cases, as well as provide
ongoing training for midwifery scrub and recovery skills. We
conducted an audit of elective theatre list timings before and
after employing a dedicated theatre practitioner.
Methods: This was a prospective audit, approved by the
hospital's audit committee. We collected data for the total
number of elective cases during each audit period, the timing
of the pre -theatre brief, the start time of the elective list, the
time interval between cases and the cause of delays. The first
audit cycle was conducted before appointing a dedicated
obstetric theatre practitioner. The second audit cycle was
done following the appointment and to assess an improvement
in efficiency.
Results: Data were collected 27 days in the first audit period
and 18 days inthe second audit period.
Table: Comparison of two audit periods

No. days data collected
No. elective cases
Median time of pre -theatre brief
Average start time of first case
Average duration between cases
Percentage delays/cases
Delays from emergency cases
Delays from staffing issues
Delays for other reasons

Cycle 1
27
41
09:16 -09:30
09:46
112.5 min
28/41 (68.2%)
7/28 (25%)
5/28 (17.8%)
16/28 (57%)

Cycle 2
18
26
08:45 -09:00
09:17
51 min
15/26 (57.7%)
5/15 (46.7%)
7/15 (46.7%)
3/15 (20%)











Discussion: The addition of a dedicated obstetric theatre
practitioner has improved start times of the pre -theatre brief
and elective list, as well as the turnaround time between cases.
There were fewer delays overall in cycle 2 following her
appointment, and fewer delays caused by miscellaneous
reasons. It is more apparent that most of the delays are now
caused by staffing issues as impacted by emergency cases.
This has provided useful data to help plan service delivery
and ongoing staffing requirements of our elective list. This
includes creating a business case to fund a dedicated theatre
team for our obstetric theatre.
Reference
1. Association of Anaesthetists of Great Britain and Ireland.
OAA/AAGBI Guidelines for Obstetric Anaesthetic Services 2013.
https://www.aagbi.org/sites/default/files/obstetric_anaesthetic_service
s_2013.pdf.

P46 Evaluating readiness for managing postpartum
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*Anaesthesia, Ysbyty Glan Clwd, Rhyl, UK
Introduction: The Obstetric Bleeding Strategy for Wales (OBS
Cymru) is a quality improvement (QI) project aiming to reduce
severe postpartum haemorrhage (PPH) morbidity. Before
implementing a strategy for change, preliminary work focussed
on assessing baseline readiness to manage PPH across very
different maternity services.
Methods: A 37 -question self-assessment survey based on
current guidance 1 was sent electronically to each obstetric led
unit in Wales. Units were asked to self score (1 -5) general
confidence in their hospital's readiness to manage PPH.
Responses relating to objective elements of PPH readiness
were also asked and given a weighted score with a maximum
total score of 100. Subsequently each unit had a face -to-face
visit where PPH readiness was assessed using a modified
Ishikawa tool. 2 Statistical analysis was performed using Excel.
Results: All 12 units fully engaged with all elements. Most
hospitals had high confidence in their readiness to manage
PPH (median score 4/5, range 3 -5) whilst the objective
elements of PPH readiness was much more varied: median
70/100 [range 44 -79]. The correlation between confidence
rating and objective elements of PPH readiness was low
(R=0.09). The Ishikawa tool validated the results of the selfassessment survey and highlighted further areas for
improvement which included task allocation during
emergencies, multi -disciplinary communication, incident
reporting and the integration of point of care testing.
Table: Results of selected self-assessment survey elements
Preparedness Theme
Protocols

Risk Assessment
Complete measurement of
cumulative blood loss

Availability of interventions


Education and Review



Element
PPH Protocol (<3 years)
3rd stage of labour
On admission
Delivery room (SVD)
Delivery room (instrumental)
Theatres
Visual estimation only
Pharmacological
Surgical
Interventional radiology
PPH Drills
Debriefing
Quality review

n
9
9
4
2
4
7
1
12
12
6
8
10
10

%
75
75
33.3
16.7
33.3
58.3
8.3
100
100
50
75
83.3
83.3

Discussion: Despite units feeling well prepared, both the selfassessment survey and Ishikawa tool highlighted multiple
areas for improvement in all the maternity units. These
findings are similar to work in the USA 3 and highlight
disparities between perceived and actual practice. The OBS
Cymru project aims to address this over the next 2 -3 years
through a collaborative QI approach to improve care and
ensure practice is in accordance with the recently updated
guidelines on the management of PPH. 1
References
1. Royal College of Obstetricians and Gynaeologists. Prevention and
management of postpartum haemorrhage. Green Top Guideline 52.
2. HQIP: A guide to Quality Improvement Methods, 2015.
www.hqip.org.uk/resources/guide-to -quality-improvement -methods/
3. Bingham D, Scheich B, Byfield R, et al. Postpartum haemorrhage
preparedness elements vary among hospitals in New Jersey and
Georgia. J Obstet Gynecol Neonatal Nurs 2016;45:227 -38.
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P47 Is socioeconomic status an important variable for the
obstetric anaesthetist?
U IkramS Young
Princess Royal Maternity, Glasgow Royal Infirmary,
Glasgow, UK
Introduction: W h i l s t t h e r e i s s o m e r e c o g n i t i o n t h a t
socioeconomic deprivation is associated with lower
birthweight, 1 and that more affluent women may be more likely
to deliver by caesarean section, we believe that socioeconomic
status is not well appreciated as a potential influence on the
work of the obstetric anaesthetist. We set out to establish the
strength of associations between socioeconomic status and a
range of variables of interest to obstetric anaesthetists,
including: birthweight, gestational age, woman's booking body
mass index (BMI), maternal age, epidural uptake and, rate of
emergency and elective caesarean section from a single centre
database.
Methods: From the Scottish birth records electronic database,
we extracted 2015 calendar year data for all births in a single
centre, major teaching hospital. This search identified 5458
parturients. The Scottish government has produced a measure
of area deprivation based on the first four postcode characters
that is a weighted sum of seven domain scores, namely:
income, employment, health, education, skills and training,
housing, geographic access and crime. This Scottish index of
multiple deprivations (2012) stratifies areas from 1 to 6505, with
a lower rank representing a more socioeconomically deprived
area. 2 For data handling purposes, we consolidated this into
eight groups and looked for correlations between socio economic status and the variables of interest by calculating
Pearson's correlation coefficient.
Results: Using the Scottish index of multiple deprivations, we
were able to allocate a socioeconomic rank to each of the 5458
subjects.
Table: Correlation with socioeconomic status
Birth weight
Gestational age
Maternal age
BMI
Epidural uptake
Caesarean (emergency)
Caesarean (elective)

R value
0.9599
0.537
0.9796
-0.882
-0.3925
-0.1671
0.8286

R squared
0.9214
0.2884
0.9596
0.7779
0.541
0.00279
0.6866

P48 Benchmarking obstetric anaesthesia training
performance on a teaching hospital labour ward
T HusainR ThomasS Chieveley-Williams
Department of Anaesthesia, University College Hospitals
NHS Foundation Trust, London, UK
Introduction: Obstetric anaesthesia is an essential unit of
training within the Royal College of Anaesthesia (RCoA) 2010
CCT Curriculum. 1 As in many acute hospitals in the UK, our
anaesthetic department supplies training to fulfil the RCoA
criteria for Basic to Advanced level obstetric anaesthesia
Units of Training. We aimed to create a system of post training feedback in order to benchmark training performance,
and allow continual surveillance of the training environment in
obstetric anaesthesia.
Methods: An online system of anonymised feedback was
developed. Registering a training episode on the system
facilitated creation of automated, emailed feedback link for the
trainer and trainee. Trainees were asked to use Visual
Analogue Scales (VAS) to score trainer performance in
Domains 1 - 6 of the Academy of Medical Educators (AoME)
Framework for the Professional Development of Postgraduate
Medical Supervisors. 2 Responses were clustered and fed back
to trainers via an automated reporting system, every six
training episodes.
Results: In a nine-month period, 59 trainer feedback episodes
were evaluated. Domains in which trainers performed well were
"Ensuring safe & effective care through training" (Domain 1)
and "Teaching and facilitating learning" (Domain 3).
"Enhancing learning through assessment" (Domain 4) was
persistently scored poorly.

P value
<0.001
0.17
<0.01
0.004
0.34
0.69
0.011

Discussion: We have found that low socioeconomic status is
associated with lower birthweight, lower maternal age, higher
BMI, and less chance of an elective caesarean section.
Epidural uptake and emergency caesarean section are
reassuringly independent of socioeconomic status. At the
macro level, using socioeconomic data could help plan
services and resource allocation. For the woman, it could give
better targeted information, for example helping to predict
mode of delivery. The obstetric anaesthetist might be able to
better individualise care by adding socioeconomic status into
the other, better known considerations.
References

Figure: Obstetric anaesthesia trainer feedback run chart of
VAS score (out of 100) by domain.
Discussion: C o n t i n u o u s a s s e s s m e n t o f a n o b s t e t r i c
anaesthesia training environment is feasible. Benchmarking
trainer performance identified areas where support might be
given, such as the use of workplace -based assessments to
support learning. Further work will focus on assessing the
effectiveness of interventions to improve trainer and trainee
performance.
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Introduction: Defining obstetric anaesthetic workload based
only on number of deliveries ignores differences in case mix
and regional anaesthesia (RA) rates between units, 1,2 and
non-clinical activities. 3 Alternative definitions e.g. number of
women receiving anaesthetic intervention and number. of
anaesthetic interventions 1,4 may better reflect anaesthetic
workload.
Methods: We interrogated the electronic audit system (CMiS,
HD Clinical, Herts, UK) of a single obstetric unit between 200016 for number of women delivered, anaesthetic interventions,
women receiving anaesthetic intervention and consultant halfday sessions per week.
Results: D a t a f r o m 8 7 2 6 0 d e l i v e r i e s w e r e a n a l y s e d
(anaesthetic data missing in 0 -1.3%). All three measures
increased, while the proportions of anaesthetic interventions
(85%) and women receiving them (65%) and were roughly
constant. There were 10 consultant sessions per week in 2000,
13 in 2001-05 and 15 from 2006 onwards.

Figure: Number of deliveries (±Ƈ±), anaesthetic interventions
(- Ŷ -) DQGZRPHQUHFHLYLQJDQDHVWKHWLFLQWHUYHQWLRQ āāŸāā
by year.
Discussion: Workload by all three measures has risen over the
last 16 years. The curves' similarity suggests that number of
deliveries could be used as a proxy for anaesthetic workload, if
looking at changes in a single unit. However, comparing
different units requires other factors to be considered, e.g.
demographics and co-morbidity, variation in obstetric practice
and RA rates .4 In this single unit, consultant sessions
increased to 15 per week in 2006, since when interventions
have increased by 23% with no further expansion. Anaesthetic
interventions may be a more precise indicator of obstetric
anaesthetic workload, but the question of how many warrants
one consultant session is still undecided.
References
1. Yentis SM, Robinson PN. Definitions in obstetric anaesthesia: how
should we measure anaesthetic workload and what is 'epidural rate'?
Anaesthesia 1999;54:958 -62.
2. Guidelines for Obstetric Anaesthesia Services 2013. London:
AABGI/OAA, 2013.
3. Wee MY, Yentis SM, Thomas P. Obstetric anaesthetists' workload.
Anaesthesia 2002;57:484 -500.
4. Guidance on the Provision of Obstetric Anaesthesia Services 2015.
London: Royal College of Anaesthetists, 2015.
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and Development , Tokyo, Japan
Introduction: Since remifentanil undergoes extensive placental
transfer, maternal administration of remifentanil has been used
for fetal immobilization and anaesthesia in diagnostic or
minimally invasive procedures. The aim of this study was to
evaluate the effect of remifentanil on fetal immobilization and
maternal outcomes during ultrasound-guided fetal procedures.
Methods: We retrospectively investigated perioperative data
of a consecutive series of pregnant women who underwent
ultrasound-guided fetal procedures with a remifentanil
infusion. Perioperative data were obtained from the
institutional electronic anaesthetic and medical records. If the
pregnant women had multiple procedures, only the
perioperative data from the first session was included. For
anaesthetic management, standard monitors were placed.
Oxygen was administered with capnography monitoring ports,
and respiratory rate (RR) was measured. A continuous
infusion of remifentanil was started at an initial flow rate of
0.1±0.2 ȝg/kg/min as judged by the anaesthetist present. After
15 min of remifentanil administration, fetal intrauterine therapy
was performed under local anesthetic infiltration. An increase
of the remifentanil infusion rate with 0.05 ȝg/kg/min was
performed if fetal immobility was judged to be insufficient by
the surgeon. For fetal procedures a 21- or 22-gauge needle was
used in thoracentesis and bladder centesis, and a 16 -gauge
puncture cannula with a trocar in thoracoamniotic and bladder
shunting. Fetal heart rate was counted before and after the
procedure and monitored by ultrasound. Overall fetal
immobility and operating conditions were assessed using a
four-point scale: 1=No movement, 2=Slight movements and
completion of the procedure without an increase of the
infusion rate, 3=Excessive movements but completion of the
procedure with an increase of the infusion rate, 4=Cancellation
of the procedure due to excessive movements.
Results: Fifty-five cases were enrolled in this study, and 28
cases were excluded from final analysis because of multiple
procedures (n=26) and missing data(n=1). Pregnant woman
aged 27-39 years old with a singleton pregnancy between 18
weeks and 33 received the procedure. Fetal procedures were
thoracocentesis (n=10), thoracoamniotic shunting (n=18),
bladder centesis (n=1), bladder shunting (n=1). The median
initial and maximum infusion rate of remifentanil was 0.15
g/kg/min [range 0.1-0.2] and 0.2 [range 0.1-0.25]. In all cases,
group 1, 2, 3 and 4 were 26% (10/28), 29% (8/28), 25% (7/18)
and 4% (1/28). There was no significant difference in the fetal
heart rate between before and after the procedure. Temporary
fetal bradycardia was observed after thoracocentesis in two
cases. Maternal hypoventilation (RR <8 breaths/min) was
observed in 39% (10/26). In one case, SpO 2 <95%. All patients
were recovered by calling. Nausea was observed in 18% (5/28).
Discussion: Maternal administration of remifentanil provided
excellent operating condition and good fetal immobilization
during ultrasound -guided fetal procedures, while several
maternal adverse effects, such as hypoventilation and nausea
were often identified.
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Introduction: Postdural puncture headache (PDPH) occurs in
<1% of neuraxial blocks in the obstetric population, which
sometimes requires an epidural blood patch (EBP). A previous
review of practice over three years in our institution, 1indicated
that early EBP, defined as those done <48 h after primary
procedure, had 100% failure rate. We subsequently
recommended avoiding early EBP for treatment of PDPH in
order to increase success rates. This was the planned review
of timing and outcomes of EBP performed in SCRH to evaluate
compliance and effectiveness of this recommendation.
Methods: We performed a retrospective review of obstetric
anaesthetic audit charts of identified cases of PDPH and
electronic patient records.
Results: A total of 31 cases of PDPH were identified over the
14-month period. PDPH occurred after an epidural insertion in
22 women (71%), after spinal anaesthesia in eight women
(26%) and in one case following a combined spinal- epidural
(3%). There were 18 primary EBP performed. Most EBPs were
performed over 48 h after the primary procedure (55%) and
45% <48 h following the primary procedure. Five out of eight
early blood patches required a second EBP (62.5%), and in one
case after ³early´ EBP the headache did not resolve, but was
treated conservatively. None of the EBP performed after 48 h
post primary procedure required a repeat EBP.
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P52 Antenatal anaemia in women for elective caesarean
section in a district general hospital
J L StevensP ColterD HelmeE Morgan
Anaesthetics, Royal Gwent Hospital, Newport, UK
Introduction: Iron deficiency anaemia remains a significant
problem in the developed world and e ffective management is
needed to prevent adverse maternal and pregnancy outcomes,
including the need for packed red cell (PRC) transfusion. 1,2 A
number of women in our obstetric unit presented at the pre assessment clinic (PAC) with moderate anaemia, Haemoglobin
(Hb) <99g/L. As a result, there was insufficient time for
optimisation with intravenous iron before elective caesarean
section (CS). We aimed to identify the prevalence of anaemia
at term in women undergoing elective CS. In addition, we
wanted to determine if those anaemic at term had been
diagnosed with anaemia at 28 weeks of gestation but
inadequately treated, or were presenting with the first
diagnosis of anaemia at the time of delivery.
Methods: We performed a retrospective search of the
pathology database for women presenting for elective CS
between January and June 2016. Hb levels at 28 weeks of
gestation, term and postnatal were noted. Antenatal anaemia
was defined as mild, (Hb 100-105g/L), and moderate (Hb 7099g/L). Postnatal anaemia was defined as Hb <100g/L. The
audit was registered with the Clinical Audit Department within
the Health Board.
Results: 195 elective cases were identified, of which 194 had
full data. Overall, 29 women (15%) were anaemic at term and of
those 19 (65.5%) had a normal Hb at 28 weeks. Three women
received PRC, two of whom were anaemic at delivery.
Table: Maternal anaemia
28/40
28/40
Postnatal
Hb J/ Hb >105g/L Hb <100g/L
Elective CS
195
36
158
54
Term Hb >105g/L 166 (85%)
26
139
30
7HUP+EJ/ 29 (15%)
10
19
24
Total

Discussion: There was a clear tendency during the initial
months after the introduction of the change in practice. This
practice eventually declined with time. The failure rates of
early EBP remained high (62.5%). In cases of repeated
neuraxial procedures it would be hard to establish which
procedure has caused the PDPH and since the timing interval
plays significant role in success rates, 2 i t i s o p e n f o r
discussion if observing the 48 h period for EBP performance
after the last neuraxial procedure would influence success
rates. Overall the review of compliance with the
recommendation was poor, as rates of early EBP increased,
compared with previous review (from 9.2% previously to 45%)
and this finding would have to be reviewed.
References
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Data are number (%)
Discussion: Fifteen percent of women were anaemic at time of
elective CS despite national guidelines. 1 Anaemia detected at
28 weeks is fairly well treated. However, 65.5% of those women
who were anaemic at term had a normal Hb at 28 weeks. With
no routine Hb check between 28 weeks and PAC, we cannot
identify and optimise these women before elective CS. Over
80% of women who were anaemic at term were anaemic in the
immediate postnatal period. This includes three women who
required PRC transfusion, two of whom were anaemic at time
of elective CS, demonstrating potential adverse outcomes of
insufficiently treated antenatal anaemia. We raise the question
of whether an additional Hb check at 36 weeks is warranted to
identify and optimise the treatment of antenatal anaemia with
intravenous iron before elective CS.
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Introduction: A small proportion of women (0.12%) require
non-obstetric surgery during their pregnancy. 1 Surgery and
anaesthesia incur additional risks to both mother and fetus,
and management should be altered to take into account
anatomical and physiological changes. We reviewed cases
over a seven -year period in order to establish current practice
and identify areas for improvement.
Methods: Data were collated retrospectively for parturients
undergoing non -obstetric surgery from April 2009 to August
2016. Ethical approval was sought and deemed unnecessary.
Data were analysed and descriptive statistics calculated using
Microsoft excel for Mac 2008 version 12.3.6.
Results: 129 patients underwent non-obstetric surgery in the
seven-year period: General surgical procedures (48, 37.2%) and
gynaecological procedures (47, 36.4%) were most commonly
performed. Other procedures were; orthopaedics (15, 11.6%),
plastic surgery (6, 4.6%), neurosurgery (4, 3.1%), urology (3,
2.3%), ENT (2, 1.6%), ophthalmology (2, 1.6%), pain (1, 0.7%)
and maxillofacial (1, 0.7%). 46 procedures (35.6%) were
performed in the first trimester, 38 (29.5%) in the second
trimester and 26 (20.1%) in the third trimester. 50 patients
(38.7%) underwent laparoscopic procedures. Mean gestation
at the time of surgery was 17.3 weeks (SD 2.4, range 4 -39
weeks). Preoperatively obstetrics were informed in 35 cases
(27.1%), obstetric anaesthesia in 5 cases (3.9%) and
neonatology in 1 case (0.7%). Fetal monitoring was performed
in 21 cases preoperatively and 27 cases postoperatively. A
plan for potential delivery of the fetus was documented before
surgery in 2 cases (1.6%). No fetuses were delivered
perioperatively. Fetal demise occurred in 15 cases (11.6%) at a
mean of 13 weeks (SD 6, range 5-25 weeks). 11 of these were
intra-abdominal procedures. Mean gestation of live births was
37.8 weeks. 10 patients (7.7%) were admitted to critical care
facilities postoperatively. 13 cases 10.1%) were performed in a
hospital without on-site obstetric and neonatal services, at a
mean gestation of 19.7 weeks (SD 6.9, range 9 -32 weeks).
Notes were unavailable in 23 cases.
Discussion: As there are no randomised controlled trials
examining non-obstetric surgery in pregnancy, the analysis of
data can provide useful information. Around 10% of patients
in this study were managed outwith a hospital with on -site
obstetric and neonatal services. Patients should be managed
in hospitals with immediate access to these services wherever
possible. Proactive, multidisciplinary management involving
senior surgeons, obstetricians, midwives, anaesthetists and
neonatologists is essential. The ability to deliver the fetus if
required should be discussed and a plan put into place where
appropriate. We are designing a local guideline to guide
management in this complex area.
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Introduction: Studies have demonstrated an association
between epidural analgesia and intrapartum pyrexia. 1 Maternal
pyrexia often results in treatment with maternal and/or
neonatal antibiotics due to suspected sepsis. However, NICE
guidance suggests that infants born to pyrexial mothers
should not be given antibiotics on the basis of maternal
pyrexia alone. 2 In our survey, we evaluated the correlation
between maternal pyrexia, antibiotic administration to
neonates and evidence of neonatal sepsis.
Methods: Our data set consisted of all deliveries in a district
general hospital in 2016. Records (mothers and infants) were
analysed retrospectively and administration of antibiotics
recorded. Mothers were considered pyrexial if their
WHPSHUDWXUHZDV!&(YLGHQFHVXJJHVWLYHRIQHRQDWDO
infection as per NICE guidelines were recorded, 2 along with
the documented diagnoses. Neonatal diagnoses of ³presumed
sepsis ´and ³suspected sepsis ´were recorded as equivalent.
Results: Data from 2959 deliveries over one year were
analysed.
Table: Epidural pyrexia and neonatal antibiotics
Deliveries
Epidural or CSE
0DWHUQDOS\UH[LD!&
Pyrexia with epidural / maternal pyrexia
Infants diagnosed with "presumed sepsis"
Neonatal antibiotics for ³ presumed sepsis´
Positive neonatal infective markers
(CSF or blood cultures or CRP>10)

2959
867/2959 (29.3%)
66/2959 (2.2%)
57/66 (86.4%)
46/55 (83.6%)
46/46 (100%)
15/46 (32.6%)

Discussion: Our findings are consistent with those from
recent studies. 1 No causal relationship has been demonstrated
between epidural analgesia and sepsis. Hence it is pertinent to
ask "Do the infants of all pyrexial mothers need treatment with
antibiotics after birth?" On the other hand maternal pyrexia is
associated with poor neonatal outcomes. 3 More research is
needed to identify methods of preventing epidural -related
pyrexia. This review strongly suggests that closer interaction
between obstetricians, anaesthetists and paediatricians is
required for managing maternal pyrexia, particularly with
respect to the threshold for administering maternal and
neonatal antibiotics. Careful consideration should also be paid
to this likely effect of labour epidural analgesia whilst
consenting mothers prior to the procedure. It would help if the
OAA epidural information leaflet is also updated. 4
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Introduction: Hyponatraemia is not commonly recognised
during pregnancy or labour but can have serious
consequences for mother and baby. 1 In January 2015 we
changed guidelines on fluid administration in labour from
intravenous to oral intake of clear fluids, where possible,
because of a number of cases of iatrogenic fluid overload. At
the same time liberal oral fluid in the water birth setting was
encouraged because of national recommendations. It appeared
that there was an increase in symptomatic and incidental
hyponatraemia after the change so an audit was conducted to
evaluate this.
Methods: This project was registered with the local audit
department. All women with serum sodium of <130mmol/L
were identified from biochemistry records: over a four -year
period from January 2013 to December 2016, two years before
and two years after the change. A comparison between the
groups was made.
Results: The birth rate of around 6000 deliveries has been
similar across this time period. Sixty -two women (0.5% of
GHOLYHULHV KDGDVHUXPVRGLXPOHYHOPPRO/EHIRUHWKH
change and 143 women after. (1.2% of deliveries). Before the
change, 56 patients (90.3%) had mild hyponatraemia (sodium
125-130mmol/L), six (9.7%) had moderate hyponatraemia
(sodium 115 -1 2 4 m m o l / L ) w i t h n o c a s e s o f s e v e r e
hyponatraemia (sodium <115mmol/L). After the change, 118
patients (82.5%) had mild hyponatraemia, 24 patients (16.8%)
moderate hyponatraemia and one case of severe
hyponatraemia (sodium 103mmol/L).
Discussion: There has been an increase in the identification of
hyponatraemia in labouring women since January 2015 which
mirrored our impression. Urea and electrolyte tests are not
routinely taken in labour unless the women is unwell or has
possible preeclampsia, sepsis or poor urine output. The
increase in detection could be because of an increase in the
number of tests but it is concerning that there are an increase
in the number with moderate hyponatremia and a severe case,
who became unwell during a water birth. It is well known that
oxytocin, both natural and artificial, can have an anti-diuretic
effect and a syndrome of inappropriate secretion of anti diruetic hormone (SIADH) can be caused by pain, nausea,
stress and fear. 1,2 Both will cause water retention and
hyponatraemia if excessive non -electrolyte containing clear
fluids are consumed. Hyponatreamia can be life threatening
and can cause fits in the mother and neonate after delivery,
both of which we have seen. There is no research on the
optimal quantity or type of fluid that labouring women should
consume but women in all our labour settings will now have an
oral input record kept to facilitate future audit and possible
research.
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Introduction: Obstetric cholestasis (OC) is a multi -factorial
condition that affects approximately 0.7% of pregnancies. 1
Whilst the main clinical risks are those to the fetus, there is
potential for maternal morbidity due to the decreased
absorption of vitamin K. The primary aim for this audit was to
assess what percentage of OC cases had a coagulation screen
carried out during pregnancy as suggested by the Association
of Anaesthetists of Great Britain and Ireland (AAGBI). 2
Methods: All OC patients were identified over a six -month
period (July-December 2015). The following information was
gathered retrospectively: presence of a coagulation screen,
timing of the coagulation screen, platelet count at delivery,
labour onset, and type of delivery, analgesia in labour,
anaesthesia, and liver function tests.
Results: In total there were 38 women with OC. Thirty-three
women laboured and 16 (48.5%) received an epidural for
labour. In total 23 (60.5%) women received neuraxial
anaesthesia, 18 (78.2%) had a coagulation screen preformed
and 16 (88.9%) had that in the 24 h before delivery. Thirty
(78.9%) labours were induced and five women had a caesarean
section (CS) without labouring. Twenty -five (65.8%) of the
total number had a coagulation screen performed, 22 (57.9%)
of those occurring within 24 h of delivery. All prothrombin
times were normal.
Discussion: The theoretical serious complication from
neuraxial anaesthesia with abnormal coagulation is a vertebral
haematoma. The incidence of this is 0.85 per 100,000 which is
slightly increased with a coagulation disorder. 2 The AAGBI
states that "it is important to check coagulation before
regional blockade." 2 Just over 20% did not receive this
investigation. They also state "the relative risk related to
regional blockade is increased in OC even if no other clinical
problems are present but no investigation results are
available." 2 T h e R o y a l C o l l e g e o f O b s t e t r i c i a n s a n d
Gynaecologists state that "a coagulation screen should be
performed." 1 Overall this was not achieved in around 35%.
The majority of OC cases were induced labours or elective
caesarean sections allowing for a coagulation screen before
neuraxial intervention. The risk of abnormal coagulation in
isolated OC is rare. 3,4 Moderate to severe OC is potentially a
major risk factor for preeclampsia leading to a more rapid
decline in coagulation factors. 4,5 We recommend a local
guideline stating "a coagulation screen should be taken in all
cases of OC"; however, the evidence does not support
delaying a neuraxial technique in isolated OC.
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Introduction: Airway management during obstetric general
anaesthesia (GA) is more difficult and associated with maternal
and neonatal morbidity. 1,2A recent analysis found failed
intubation (FI) in 1:443 for caesarean sections (CS) and 1:390
for all cases. 1We reviewed airway management in response to
recommendations in the 2015 OAA/DAS airway guidelines. 2
Our aims were to determine local incidence of FI and difficult
intubation (DI), associated morbidity, examine how cases were
managed and identify common themes. Findings have been
used to make changes that may improve patient safety.
Methods: With ethics approval,, cases were identified for 20102015 from two local databases. Data collected included
obstetric data, airway management and maternal and neonatal
morbidity. To ensure comparability with recently published
incidences, McKeen definitions for FI and DI were used. 1
Results: 1465 cases [CS (n=887)] were included. FI occurred in
7 cases [CS (n=6)], incidence 1:148 for CS and 1:209 for all
cases. DI occurred in 72 cases [(CS (n=51)]: incidence 1:17 for
CS and 1:20 for all cases. Of FI cases, 2 were woken and had
neuraxial anaesthesia and 5 had GA continued (all with second
generation LMA airway rescue, 3 were intubated
subsequently). Guidelines were not followed in many FI cases.
FI themes were: involvement of trainees (n=7), emergency
cases (n=6), out -of-hours (n=5), failed neuraxial anaesthesia
(n=5) and fetal distress (n=4). Maternal and neonatal morbidity
were more frequent in FI and DI groups.
Table: Maternal and neonatal morbidity
FI group
(n=7)
43%
54%
14%
60%
3
7.10 / 6.9

DI group
(n=72)
19%
40%
1.4%
48%
5
7.19 / 4.8

Non-DI group
(n=1387)
6%
84%
0.4%
37%
6
7.25 / 3.6

P58 Epidural catheter entrapment in a postpartum patient
S JoyA BagadeP RaoK Gough
Anaesthetics, Luton and Dunstable Hospital, Luton, UK
Introduction: W e p r e s e n t a c a s e o f e p i d u r a l c a t h e t e r
entrapment, a rare but potentially serious complication of
epidural insertion.
Case report: A 24 -year-old woman (BMI 28 kg/m 2) attended
labour ward at 38+6 weeks gestation for induction of labour.
She had received uncomplicated epidural analgesia in her first
labour. She requested an epidural soon after the onset of
labour. Insertion of the epidural was uneventful (sitting
position, midline L3-4, 16 G x 80 mm Pajunk Surety Tuohy
needle, LOR to saline at 6 cm, fixed at 11 cm at skin). The
epidural provided good analgesia and she delivered 3 h after
insertion. After two failed midwifery attempts to remove the
epidural catheter, the problem was escalated to the anaesthetic
team who flushed the catheter and attempted gentle manual
traction in both sitting and left lateral decubitus positions.
Further attempts at removal using manual force alone were
resisted due to concerns the catheter was stretching and
risked breaking. A lumbar CT (Fig.) was performed. The
catheter is seen to enter the skin at L3 before descending
FDXGDOO\IRUPPDQGPDNLQJDWXUQZLWKLQWKHSDUDVSLQDO
muscles, entering the epidural space at L3-4 and ending at the
right L3 nerve root. A plan was made for exploratory spinal
surgery within 24 h. Before induction of anaesthesia, one final
and successful attempt to remove the catheter was made in the
sitting position with downwards traction of the skin to remove
the two right angles in its path. Subsequent measurement
confirmed the catheter had been stretched by 25 mm.

Discussion: We identified a high incidence of FI and DI
compared to recently published figures. 1 FI and DI were
associated with more morbidity. Situational factors were similar
to previous reviews (trainees, emergency cases, out-of hours,
distant supervision). Improvements focus on controlling
human factors in the pressurised setting of obstetric airway
management. We have developed an obstetric GA checklist
incorporating recommendations from the OAA/DAS
guidelines, 2 u s i n g t h e a c r o n y m O P T I M I S E ( O x y g e n ,
Positioning, Theatre noise, IV access, Monitoring, Intubation
equipment, Sleep Drugs, Emergency (FI) planning). Simulated
airway drills have been introduced into trainee teaching.
Prospective collection of data will identify impact of changes.
References

Figure: Non-Contrast CT Lumbar Spine (bone window)
Discussion: Entrapment of epidural catheters is a rare
complication. Published case reports describe knots, coils and
entanglement in tissues posterior to the epidural space. 1 We
postulate that the redirection of the Tuohy needle after skin
puncture with caudal displacement of the skin and superficial
tissues may potentially explain the tortuous course of the
catheter in this case. Additionally, marked movement in
epidural catheter position with respect to the skin is
documented. 2 Various manoeuvres are described to overcome
catheter entrapment including using small and steady force of
withdrawal, patient positioning (most advocating the same
position as on insertion) and flushing with normal saline. 1
None of these methods proved successful. In our case the
problem was finally overcome without surgery, and the
associated morbidity, by simple skin traction thus aligning the
force of removal with the angles of the catheter within the
paraspinal muscles. We believe this to be a novel solution,
applied only with the benefit of CT, highlighting the
importance of quality imaging.
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Introduction: Maternal cardiac arrest is a rare and catastrophic
scenario. Accurate documentation of the management of arrest
is imperative to identify potential improvements in care. The
General Medical Council's (GMC's) Good Medical Practice
states that records must be 'clear, accurate and legible' and
made "at the same time as the events" or "as soon as possible
afterwards." 1 The Resuscitation Council (UK) (RC(UK))
recommends "a complete and detailed record of the arrest." 2
We investigated the standard of documentation of maternal
cardiac arrest in the UK during 2009-12.
Methods: A sample of case notes from women who died
during 2009-12 and were reported to Confidential Enquiries
into Maternal Deaths (CEMD) were analysed for: the number
of people documenting; the number of pages of
documentation; the legibility of the notes and their timing in
relation to the arrest.
Results: Of 321 maternal deaths occurring in 2009-12, 70 (22%)
were reviewed, of which 42 (60%) had resuscitation from
cardiac arrest documented. In total, 146 individuals
documented management. A proforma was used in 8 (19%)
cases. There was a wide range in the number of people
documenting each case and length of report.
Table: Case note documentation
No. of people documenting per case
No. of pages per case
Legibility of the notes:
Illegible
Barely legible, some words clear
Comprehensive but significant parts illegible
Not totally legible but can fill in missing words
Legible
Timing of documentation:
At the time of arrest
At an unknown time
Written in retrospect
Time written in retrospect post arrest (min)

3 (1 -5 [0 -12])
5 (1 -11 [0 -30])

1 (0.7%)
1 (0.7%)
17 (11%)
47 (32%)
80 (55%)

32 (22%)
48 (33%)
66 (45%)
90 (45 -238 [10 -470])

Data are median (IQR [range]) or number (percentage)
Discussion: This analysis shows clear variation in the
documentation of maternal cardiac arrest in the UK and
Ireland. Accurate documentation is important not only as a
GMC standard, but for its legal implications and as a means of
investigating cases and improving future management. In
particular, many notes were untimed or written in retrospect, in
some cases up to 8h after the event. The RC(UK) recommends
use of the Utstein dataset 3for documentation and as an audit
tool; perhaps the use of a standardised proforma for maternal
cardiac arrest should be advocated.
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Introduction: It can be difficult to identify maternity patients
who have sepsis as the physiology of pregnancy and labour
can mask or mimic the early signs of sepsis. Epidural insertion
is contraindicated in patients who have untreated sepsis due
to the risks of epidural abscess, haematoma or exaggerated
response to sympathetic blockade. 1 The aim of this pilot study
was to to compare the established MOEWS (Modified
Obsteric Early Warning Score) with our new proposed SAST
(Sepsis ASsessment Tool) score to predict which patients,
who are suspected to have sepsis, go on to develop sepsis.
This will aid the decision making surrounding the
appropriateness of epidural insertion.
Methods: This study was a retrospective case note review
which had Caldicott guardian approval. We included
consecutive patients, over a six-month period, who were either
in labour or committed to delivery during that episode of care
and had been started on sepsis -6 (our local care bundle for
assessment and treatment of parturients suspected of sepsis).
MOEWS score and SAST score were calculated at the time of
commencement of sepsis-6. The SAST score includes all the
physiological variables of the MOEWS score as well as white
cell count, C-reactive protein, lactate and evidence of source
of infection. Patients were then classified into groups of either
sepsis or no sepsis based on their maximal septic state in the
24 h following delivery. MOEWS and SAST scores were
assessed using logistic regression. Results are presented as
odds ratios and confidence intervals (CI).
Results: Forty -six patients were assessed and 45 were in
labour. Twenty-eight (61%) were assessed as having sepsis
and 18 (39%) no sepsis in the 24 h following delivery. Neither
SAST nor MOEWS showed a statistically significant
association in predicting sepsis.
MOEWS
SAST

Odds ratio
1.09
1.29

95% CI
(0.62, 1.94)
(0.95, 1.76)

Pvalue
0.76
0.08

Discussion: Sepsis is difficult to predict in labouring women
even after the results of blood tests are available. Lactate can
be raised even in normal labour and may not aid the diagnosis.
2 Correctly identifying those patients who show early signs of
sepsis is important not only to help decide whether or not
epidural analgesia is contraindicated but also to aid antibiotic
stewardship and minimise unnecessary antibiotic exposure to
both mother and infant. Procalcitonin to aid the diagnosis of
sepsis and guide future antibiotic therapy may be more
appropriate either alone or as part of a scoring tool. 2 This pilot
may be used to inform a future sample size calculation to
validate any future scoring tools.
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Introduction: Mastery of labour epidural insertion is one of
the core learning objectives for obstetric anaesthetic trainees.
Historically, the Doughty technique was widely taught as the
optimal method of locating the epidural space; however,
correspondence 12 years ago highlighted the variation of hand
positions used. 1-3 W e a r e n o t a w a r e o f a n y c u r r e n t
compendium of methods of practice or any literature
suggesting one technique's superiority in terms of success or
complication rates. Trainees are therefore taught a variety of
techniques depending on the instructor's preference. We set
out to document current methods of labour epidural insertion
of practising anaesthetists at two hospitals.
Methods: After approval from the relevant hospitals'
committees and verbal consent, we asked anaesthetists in two
hospitals (see designations, above) to demonstrate their
technique of holding an epidural needle and loss of resistance
syringe using a back trainer. Once the Tuohy needle was
beyond the supraspinous ligament a photograph was taken to
demonstrate the method of continuous advancement of the
needle. Each photograph was anonymised and the technique
was analysed using a standardised data collection sheet.
Results: A total of 63 anaesthetists participated (RBH 35, CW
28) . Of these there were 40 consultants and 23 trainees. 60
(95%) participants used wings attached to the Tuohy needle
and placed the thumb or palm of their dominant hand on the
syringe plunger. The remaining part of the hand either
supported the syringe (49; 78%) or did not touch it i.e. was
held free (14; 22%). In most methods the second hand applied
a counter force to prevent slippage of the needle by holding
either the wings (51; 80%) or the Tuohy needle (13; 20%). The
table shows the variation of the dominant hand action.The
greatest variation between consultants and trainees was the
choice of palm or thumb on the plunger with only one trainee
(4%) using their palm versus 13 consultants (33%).
Table: Variations of dominant hand action
On plunger
Thumb 78%
Palm 22%


Pressure to advance
Plunger 60%
Tuohy wings 6%
Both 33%

Touching patients back
Fingertips 37%
Other part of hand 62%
Nothing 2%

Discussion: Our survey clarifies the options for hand
positions during location of the epidural space. Of note the
classic method does not feature prominently in this cohort.
We suggest a larger survey of practice, perhaps
internationally, to allow categorization into broad categories
that would then make it possible to investigate their relative
success and failure rates in the future.
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P62 Does pre-procedural spinal sonograhy interfere with
skin asepsis in obstetrics?
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Introduction: There is now clear evidence of the benefit of preprocedural neuraxial ultrasound in reducing failure, traumatic
complications and the number of needle insertions or
redirections during spinal anaesthesia. 1 Meningitis is a rare (1
in 200 000) but serious complications of central neuraxial
techniques and poor aseptic technique have been implicated
in a number of cases. 2 We noticed in a number of patients who
had had pre-procedural ultrasound with non-sterile ultrasound
gel, that after sterilisation of the back in the usual manner with
chlorhexidine spray, a chalky residue persisted. We aimed to
evaluate whether the use of non-sterile ultrasound gel for preprocedural neuroaxial ultrasound interfered with skin asepsis.
Methods: Between May and July 2016, 30 patients having
elective caesarean sections were randomly evaluated, divided
into two equal groups. All patients provided verbal consent to
be included. One group had a pre -procedural ultrasound
followed by removal of any excess gel with tissue paper. Both
groups had two sprays of 0.5% chlorhexideine which was
allowed to dry before the swab was taken by rolling it up and
down the back. The use of ultrasound was determined by
whether the anaesthetist that day was competent in spinal
sonography. Both the laboratory and the data analyser were
blinded to the grouping. A limited number of swab takers
ensured standardisation. The project was discussed with the
research and development department who deemed it a service
evaluation project needing no ethical approval.
Results: All swabs came back negative. Swabs taken from the
ultrasound probe and gel bottle also came back negative.
Table : Swab results
Growth
No Growth

Ultrasound used
0
15 (100)

No Ultrasound used
0
15 (100)

Data are number (%)
Discussion: No clear evidence exists for the manner in which
pre-procedural neuroaxial ultrasound is performed. Our current
practice is the use of non sterile gel before skin asepsis as
suggested in published guidelines. 3 There have, however,
been case reports suggesting gel can be a medium for bacterial
growth, 4 although our swab from the gel was negative. The
observed residue didn't interfere with our sterility and may be
an interaction between the gel and chlorhexidine. From our
project we can state the use of non -sterile ultrasound gel for
pre-procedural neuraxial ultrasound does not interfere with the
desired sterile field.
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Introduction: C o n t i n u o u s w o u n d i n f u s i o n o f l o c a l
anaesthetics (LA) and non -steroidal anti-inflammatory drugs
(NSAIDs) might be an effective part of multimodal analgesia
after caesarean section (CS), 1 b u t s t u d i e s h a v e s h o w n
conflicting results. We investigated if there is any difference in
total piritramid consumption between four different groups
with wound infusion for post-caesarean section analgesia.
Methods: After National Ethics Committee Approval and
patients written consent, we randomised 60 parturients for
non-emergency CS to one of four groups to receive different
substance for continuous wound infusion for 48 h after CS:
group 1 received 0.25% levobupivacaine (LB) (n=15); group 2
ketorolac (K) (n=15); group 3 0.25% LB plus K (n=14); and
group 4 placebo (P) 0.9% NaCl (n=15). After local infiltration, a
multi-holed catheter was placed above the fascia and, after
closing the skin, connected to elastomeric pump to run 5 mL/h
for 48 h. Postoperatively patients received regular i.v.
paracetamol 1 g and piritramid as required for adequate pain
relief. The primary outcome was total amount of piritramid in
mg for 24 and 48 h.
Results: Fifty-nine parturients completed the study, one
parturient (LB plus K) was excluded after early disconnection
the catheter from the device. Mean values for total
consumption of piritramid for 24 h were 12.08.3 mg (95% CI
7.4 to 16.6) for LB group; 5.96.0 mg (95% CI 2.6 to 9.2) for K
group; 3.94.5 mg (95% CI 1.23 to 6.4) for LB plus K group and
16.911.0 mg (95% CI 10.8 to 23.0) for P group. Two parturients
(13.3%) from K group and six (42.9%) from LB plus K group
did not need any piritramid in first 24 h. Mean values for total
consumption of piritramid for 48 h were 15.09.6 mg (95% CI
9.8 to 20.4) for LB group; 6.46.3 mg (95% CI 2.9 to 9.9) for K
group; 5.35.6 mg (95% CI 2.1 to 8.5) for LB plus K group and
23.316.7 mg (95% CI 14.1 to 32.6) for P group. One parturient
(6.7%) from K group and five (35.7%) from LB plus K group
did not need any piritramid in the 48 h after CS. Mean value for
total consumption of piritramid in 24 h for 59 parturients was
9.89.3 mg ( 95% CI 7.4 to 12.2) and 12.612.7 mg (95% CI 9.3
to 15.9) in 48 h. Multiple comparisons Sidak test showed
significant differences between mean total consumption of
piritramid for LB and K groups (P=0.048); LB and LB plus K
groups (P=0.007) and no differences between LB and P groups
(P=0.866) and K and LB plus K groups (P=0.969).
Discussion: Our study suggests that local infiltration and
continuous in -wound infusion with NSAIDs might have
superior efficacy over LA in reduction of opioid consumption
for post-caesarean section analgesia.
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Introduction: 0.5% chlorhexidine spray is commonly used to
disinfect skin before central neuraxial blockade (CNB).
Chlorhexidine contamination of equipment has been implicated
in causing chronic arachnoiditis. 1 and it is recommended that
CNB equipment is kept well away during antiseptic
application. 2 Whilst equipment tends to be prepared once the
patient's back has been sprayed, situations can arise when this
is not possible e.g. performing rapid CNB for emergency
caesarean section or when accidently desterilised skin requires
re-spraying. To our knowledge, the 'safe' distance to avoid
spray droplet contamination is unknown.
Methods: A life-size model back was placed on large sheets of
paper on the floor. Fluorescent dye (3 g of Flourescein Drain
Dye, Monument Tools) was dissolved in 200 mL 0.5%
chlorhexidine (Hydrex, Ecolab). Twenty volunteers who
regularly spray patients ¶backs in preparation for CNB were
instructed to spray the model back as per their usual practice
except they would be required to kneel instead of stand to
correct for the model back being situated at floor level.
Droplets were identified using a UV light with a x1.75
magnifying glass and droplet -contaminated zones were then
recorded.
Results: As shown in the Figure, all samples had droplet
contamination within Zone A (70 cm perimeter) and there was
no droplet contamination in Zones F ± I (i.e. beyond the 110
cm perimeter).

Discussion: Limitations of our study include modification of
spray technique because volunteers knelt rather than stood
and it is possible that the dye may have affected droplet
spread. The results of our study suggest that when
chlorhexidine spray is applied in a technique that resembles
µusual practice¶, spray droplets do not extend beyond a 110 cm
perimeter. We therefore recommend, in addition to the other
standard precautions, opened CNB equipment should be kept
at least 120 cm away to avoid inadvertent contamination by
chlorhexidine droplets from application of chlorhexidine spray.
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Introduction: The use of spinal anaesthesia for scheduled
caesarean delivery is standard care but associated with a high
incidence of arterial hypotension with potential adverse
effects on the fetus. Non-invasive and continuous blood
pressure (BP) monitoring as reported with the Nexfin may
detect earlier the occurrence of significant hypotension
compared to the gold standard of intermittent measurement.
This study aimed to compare the Nexfin to non-invasive BP in
detecting hypotension during elective caesarean delivery
under spinal anaesthesia.
Methods: After ethical approval and written consent, 150
parturients scheduled for caesarean delivery under spinal
anaesthesia were included between January 2013 and
December 2015 in this multicentre study (NCT01732133). The
Nexfin consisting of a finger BP cuff was calibrated before
performing spinal puncture. The oscillometer was programmed
to perform one measurement every minute. Hypotension was
defined as a 20% drop in systolic BP detected by the
oscillometer relative to baseline. Treatment of hypotension
was standardized.
Results: 3193 minutes were monitored and 2498 oscillometric
systolic BP measurements were paired with 20 -seconds
average systolic BP from the Nexfin. According to Bland ±
Altman comparison for systolic BP, the measures were with a
bias of -9 mmHg and limits of agreement from 41 to -61 mmHg
(Fig.). Nexfin TM acceptability was better than oscillometer on
visual analogic scale (8.52 vs 7.51,8, P<0,0001).

Figure: Bland-Altman systolic blood pressure
Discussion: This study found that non -invasive continuous
measurement of systolic BP with Nexfin was not in close
agreement with oscillometric systolic BP. However, it is more
comfortable and has the advantage of continuously informing
the clinician about the patient's hemodynamic state.
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Introduction: Lighting levels in a clinical setting can affect
task performance and clinician wellbeing. Poor lighting can
increase the risk of medication errors and needlestick injuries.
It can also impact on clinicians' health causing eyestrain,
headaches and reduced concentration. In the delivery suite
lighting is often maintained at lower levels to create a
comfortable environment for labouring mothers. The Society
of Light and Lighting recommends a level of at least 500 lux in
delivery rooms. 1 We audited the illumination in delivery rooms
in three hospitals and assessed individual anaesthetists'
perception of illumination in delivery rooms.
Methods: Lighting levels were assessed at three hospitals
using a light meter (Sinometer LX 1010B, Sinometer
Instruments). Ambient light levels, assessed as average levels
in equal quadrants of a room at desk level, were measured
during the day and evening. In addition, 19 anaesthetists
underwent near and far vision testing. They were then asked
to simulate performing neuraxial analgesia in a randomly
selected delivery room; to attempt reading the small print on
an atropine ampoule and to complete a questionnaire on their
perception of illumination of the room.
Results: Illumination levels are shown in the Figure. Median
illumination levels fell below recommended levels in all three
hospitals, with particularly low levels in the evening. All
anaesthetists had 6/6 distant vision acuity and N5 near acuity
(able to read print equivalent to the size of telephone entries)
with glasses or no correction. Nine perceived the rooms as
dim, eight as adequate and two as bright; fifteen felt that
lighting levels were uncomfortable but only two reported
difficulty when asked to read the small print on an ampoule.

Figure: Illumination levels in delivery rooms of three hospitals
during the day and evening. Values are median (line), IQR
(box) and range (whiskers). Dashed line is recommended
illumination level for delivery rooms.
Discussion: Illumination levels are often below recommend
levels particularly in the evenings. To maximise safety when
performing clinical procedures the use of additional lighting
may be required.
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Introduction: Transversus abdominis plane (TAP) block and
continuous infiltration catheters (CIC) reduce postoperative
pain and morphine consumption after caesarean section (CS), 1
but might be affected by intrathecal or epidural morphine
injection. Direct comparison of the two techniques has never
been reported, according to morphine injection site. We
compared postoperative pain in four groups according to
morphine injection site (epidural or intrathecal) and local
anaesthetic technique (TAP block or CIC). Our hypothesis
was that CIC might provide better analgesia on day 2 than
single-shot injection.
Methods: After ethics committee approval, 120 patients who
underwent CS under spinal or epidural anaesthesia were
prospectively randomised to ultrasound-guided TAP block or
CIC with ropivacaine. The primary outcome was postoperative
pain on standing on day 2. Secondary outcomes were pain on
standing and resting on the first 3 days, tramadol, nefopam
and oxycodone requirements, and VAS patient comfort.
Results: Pain on standing 48 h after CS was 3.9 2.2 in the
Spinal-TAP group, 3.71.8 in the Spinal-CIC group, 3.51.9 in
the Epidural-TAP group and 3.62.2 in the Epidural-CIC group.
No significant difference was found when comparing
postoperative pain on standing or resting at any postoperative
time, except in the recovery room, where patients who had a
spinal anaesthesia (TAP or CIC) had a lower pain score
(P=0.03). Similar results were obtained after removal of cases
with technical issues related to the catheter or TAP block.
There were no cases of toxicity.

Discussion: No difference in analgesia was observed between
TAP block and CIC after CS. The absence of superiority of the
continuous infiltration is not explained by technical issues.
These results are consistent with a recent cohort, focusing
only on morphine consumption after CS under spinal
anaesthesia. 2 Both techniques might be used safely, after
individual benefit-risk evaluation.
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Introduction: General anaesthesia(GA) in the obstetric
population is considered more challenging than in the general
surgical population. The incidence of failed intubation in
obstetrics is quoted as 1:390. 1 Any method that can decrease
the rate of desaturation will buy precious time when faced with
an unexpected difficult intubation. Nasal oxygenation is being
used in GA but in obstetrics, its use and the evidence behind
has been limited. Nasal oxygenation through the use of
THRIVE in difficult intubations prolonged apnoea time. 2 A
computer modelling of obstetric physiology suggested a
potential increase in apnoea time with the use of normal nasal
cannulae. 3 A l s o n o r m a l n a s a l c a n n u l a e u s e d a s a p r e oxygenation adjunct showed a potential benefit in
compensating for leaks with bag-valve-mask pre-oxygenation 4
and increased apnoea time.
Methods: A service evaluation was conducted on our current
practice and looked retrospectively at GA cases on our
obstetric unit. Computerised anaesthetic records were used
and we looked at the highest saturation immediately before
intubation and lowest saturation during intubation. Due to the
findings we decided to change our practice and add nasal
oxygenation to all obstetric GA pre-oxygenation,. Extra oxygen
was administered via a nasal cannulae to the patient at 8 L/min.
In addition, pre-oxygenation was done normally for 3 min with
a face mask over the nasal cannulae. During intubation the
nasal oxygen was kept on 8 L/min for consistency during a
usually stressful period. Follow up service evaluation was
conducted.
Results: Data were initially collected from 40 cases, all were
routine grade 1 and 2 intubations. The average highest
saturation after pre-oxygenation was 99.2%. The average drop
was 2.6%. 11 cases had the lowest saturation below 96%,
putting them at the beginning of the steep part of oxygen ±
haemoglobin dissociation curve. Luckily those 11 intubations
were considered easy. In the follow up service evaluation data
were collected from 30 cases who were intubated using the
nasal cannula and face mask pre-oxygenation. All were grade 1
and 2 intubations and two were grade 3. The average highest
saturation after pre-oxygenation was 99.2%. The average drop
in saturations was 0.7%. No cases had saturations below 96%.
Discussion: Delivering extra oxygen via a nasal cannulae
during pre -oxygenation and intubation for obstetric general
anaesthetics decreases desaturation and could buy invaluable
time and decrease stress levels. This also makes economic
sense as a normal nasal cannulae costs 81p.
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Introduction: Obstetric general anaesthesia has long been
recognised as having an increased incidence of difficult and
failed intubation compared to the general population.
Physiological changes in pregnancy mean that maternal and
fetal compromise may rapidly occur. Neuraxial anaesthesia has
therefore become the standard in obstetrics and as a result,
there is less experience, particularly amongst trainees, with
obstetric airway management. This re -audit aimed to assess
the rate of difficult and failed intubations and to assess how
the introduction of videolaryngoscopes in 2013 at our trust
has influenced intubation success rate.
Methods: Data were collected from all patients anaesthetised
in obstetric theatres between 1st January 2013 to 31st
December 2015. Cases were identified using the complications
field in computerised records. Notes were then obtained for
further assessment. In particular, details of preoperative airway
assessment, risk factors for difficult intubation, Cormack and
Lehane grade, number of attempts, type of laryngoscope, and
grade of anaesthetist were recorded.
Results: There were 24 748 deliveries in our unit during the
three-year audit period with 6932 caesarean sections (CS). In
total 1113 obstetric general anaesthetics administered. Of
these, 124 were for elective CS while 688 were for emergency
CS. Of the total, four cases of difficult intubation (1 in 278)
were identified but there were no cases of failed intubation. In
two of the four cases a consultant was the most senior
anaesthetist present; in one an ST5 and ST3 were present,
while in the final case two ST3s were present. Three of the four
cases involved use of a McGrath videolaryngoscope on the
second intubation attempt which resulted in success. At these
second attempts an improved Cormack and Lehane grade was
documented. In the fourth case, the McGrath was used from
the outset. Three of the cases had thorough airway
assessments documented in the notes but none were
predicted to be difficult. For the fourth case, difficulty was
predicted due to a receding jaw, hence the decision to use the
McGrath from the first attempt.
Discussion: These results show that our low rate of difficult
intubation compared to the national rate is maintained. It
shows that the videolaryngoscope is a useful and reliable
rescue tool in difficult obstetric airways and although the 2015
OAA/DAS Obstetric Airway Guidelines recommend presence
of a videlaryngoscope on the difficult airway trolley in
obstetric theatres, the point during a difficult airway situation
at which it should be used is not stipulated. Our success rate
with the videolaryngoscope likely reflects its presence since
2013 on our routine airway trolley, encouraging use by
trainees.
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Introduction: The current Difficult Airway Society guidelines
for 'Can't Intubate, Can't Oxygenate' scenarios involves making
a vertical front of neck incision in patients with an impalpable
cricothyroid membrane (CTM). 1 However, published literature
regarding the accuracy of palpating the CTM has shown
variable success in identifying even the midline. We reviewed
previously published 2,3and unpublished data from our own
group on the lateral plane for identification of the CTM.
Methods: With ethical approval we extracted data relevant to
the obstetric setting on female obese and non-obese patients.
We analysed the horizontal distance from the midline to where
our assessors identified the CTM - where a vertical incision
would ultimately be made. The CTM measures 10 mm in the
lateral plane therefore the likelihood of success should
theoretically be increased, providing the midline was
accurately identified.
Results: In total 145 assessments were analysed. 30.4% (n=44)
were deemed to be outside the lateral margins of the CTM. The
mean lateral marked distance for inaccurate assessments was
7.18 mm [Range 5-16mm, SD 0.31]

Discussion: Palpation of the airway structures results in
misidentification of the CTM in a high proportion of subjects.
It is clear that with vertical incision a substantial proportion of
clinicians will identify the CTM incorrectly in the horizontal
plane. Outside of the midline of the neck the scope for causing
catastrophic vascular injury increases significantly.
Practitioners should be aware of the high risk both of
inaccurate identification and of further injury.
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Introduction: Preeclampsia (PET) is a multi -system disease
associated with thrombocytopenia. Fibrinogen is a biomarker
which predicts severity of postpartum haemorrhage 1 (PPH)
and from our on-going prospective PPH audit it was noted that
some women with PET and a PPH had thrombocytopenia and a
fibrinogen level, below the pregnancy normal range of 4-6 g/L.
We therefore reviewed the routine platelet count and clotting
screen of all women with a diagnosis of PET, to look at this
relationship and its possible association with PPH at delivery.
Methods: This project was registered with the local audit
department. All women with an elevated protein creatinine
ratio (PCR) >30 as part of the diagnosis of PET were identified
from biochemistry records: January 2015 to September 2016.
Women were excluded if they did not have complete blood
tests, had other medical reasons for elevated PCR or had preexisting haematological abnormalities. The last platelet count
and fibrinogen level before delivery was recorded as well as
urea, creatinine and recorded blood loss at delivery. Fifty
patients with a normal PCR were also identified for
comparison. Statistics were performed using SPSSv20.
Results: Four-hundred-and-seven women fulfilled the PET
criteria with an abnormal PCR (4.2%). We found a correlation
(r=0.22 P<0.001) between a falling fibrinogen level and
thrombocytopenia in the preeclamptic population. There was
no correlation between platelet count and creatinine (r=0.02)
and PCR (r=0.05) although urea was weekly correlated (r=0.1
P=0.02). A platelet count of <150x10/dL or fibrinogen <3 g/L
was uncommon (13% and 4.4%). PPH >1000 mL was common
(12%) and >2500 mL (1.2%). Although it appeared that there
were slightly more cases of PPH if fibrinogen before delivery
was<3 g/dl (15%) there were insufficient numbers and
information about the clinical cases to draw any conclusions.
There was no correlation in the normal cohort between any of
these values.
Discussion: This study shows that as the platelet count falls
fibrinogen also tends to fall, although there is considerable
variation and some women with a marked thrombocytopenia
have an elevated fibrinogen, which has previously been
described. 2 This study also shows that in the majority of cases
platelet count and fibrinogen levels are normal for pregnancy.
Although a falling platelet count and renal dysfunction are
thought to be associated with increasing severity of PET we
did not find this association. PPH was a common problem in
this group overall but massive PPH where a low starting
platelet count and fibrinogen could potentially exacerbate
bleeding was rare and a conclusion could not be made. We
feel that the relationship between platelet count and fibrinogen
is of interest and not previously described and the reasons
behind this effect is worthy of further investigation.
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Introduction: Antenatal anaemia has been associated with
increased rates of stillbirth, maternal infection and blood
transfusion. 1The use of intravenous iron has been established
as part of a blood management programme in our obstetric
department since 2006. In January 2016 the iron preparation
was changed to ferric carboxymaltose (Ferinject) in order to
reduce the number of infusions required to replenish iron
stores. We conducted a service evaluation to ensure our
pregnant women had an adequate response to therapy without
adverse effects following this change.
Methods: Women received intravenous iron replacement in the
second or third trimester if their haemoglobin concentration
(Hb) was <105 g/L with mean cell volume <85 fL and/or ferritin
<50 g/L that had not responded to 2 -4 weeks treatment with
oral ferrous fumarate. The iron replacement dose was
calculated using the woman's Hb and weight, administered as
one or two doses of up to 1000 mg, one week apart. Hb was
checked four weeks after the last iron infusion and every two
weeks thereafter, with referral for further intravenous iron if Hb
J/6DWLVIDFWRU\UHVSRQVHZDVGHILQHGDW+EJ/
pre-delivery.
Results: Seventy-five women received antenatal intravenous
iron over a 12-month period. The mean Hb increased from 92.6
g/L (SD 6.6) to 112.2 g/L (SD 10.6) pre-delivery. Seventy two
had their Hb checked pre-delivery, of which 54 (75%) had Hb
J/2IWKRVHZKRGLGQRWUHVSRQGDGHTXDWHO\
(89%) had intravenous iron less than three weeks pre-delivery,
8/18 (44%) received it less than a week pre-delivery. 2/18 (11%)
had an acute illness at the time of delivery that may have
contributed to their anaemia and 1/18 (6%) had a
haemoglobinopathy. No immediate adverse effects were noted.
Discussion: The use of ferric carboxymaltose in the antenatal
period is a safe and effective treatment of antenatal iron
deficiency anaemia. Adequate time is required between the
administration of iron and delivery to ensure a sufficient rise in
Hb. This poses challenges to the organisation to detect
antenatal anaemia early and respond to blood tests in a timely
fashion. Local guidelines and pathways need to be in place to
facilitate intravenous iron infusion accordingly. 2
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Introduction: Early recognition and treatment of anaemia are
part of the framework for good preoperative preparation. 1The
RCOG defines anaemia in pregnancy as haemoglobin (Hb) of
<105 g/L at the second and third trimester. 2Our unit protocol
coherently advises initiating treatment for anaemia in those
with Hb of <105 g/L. We aimed to assess how effective our
unit was in identifying and correcting anaemia at various
stages antenatally. We also checked if routine testing of Hb
post delivery was clinically relevant.
Methods: Parturients who underwent elective caesarean
delivery December 2015-September 2016 were evaluated. Data
were recorded as part of on going ERAS project at our unit. Hb
levels at booking, 28 weeks gestation ( 2 weeks) and at pre delivery were recorded. Hb values were catagorised into three
groups i.e. anaemia (Hb<105g/L), borderline (Hb105-115g/L)
and normal (>115g/L). Hb post-delivery and estimated blood
loss during delivery were recorded.
Results: 194 records were evaluated. 55.5% (n=11) patients
who had borderline Hb levels at booking developed anaemia at
28 weeks gestation. 16% (n=9) patients who had borderline Hb
levels at 28 weeks were anaemic pre -delivery.19.1% (n=37)
patients did not have their Hb levels checked at 28 weeks, of
which 16.2% (n=6) patients were anaemic pre -delivery.
However, 79.3% (n=23) patients who were anaemic at 28 weeks
showed an improvement in Hb to borderline and normal levels
pre-delivery. The mean post delivery Hb was 105.6g/L (SD
11.1) with a mean estimated blood loss of 679 mL. Only 2.6%
(n=5) patients required blood transfusion intra - o r
postoperatively.
Table: Haemoglobin levels during pregnancy
Antenatal Stage
Anaemia (Hb<105g/L)
Borderline (Hb 105 -115g/L)
Normal (Hb>115g/L)
Hb not checked

Booking
0 (0%)
20 (10.3%)
174 (89.7%)
0 (0%)

28 weeks
29 (14.9%)
56 (28.9%)
72 (37.1%)
37 (19.1%)

Pre -delivery
23 (11.9%)
74 (38.1%)
97 (50%)
0 (0%)

Discussion: Most of the parturients who were anaemic at 28
weeks showed an improvement in their Hb by the time of
delivery, reflecting effective treatment initiation and good
parturient compliance with oral iron. However, a proportion of
parturients who had borderline Hb and those who did not
have Hb levels checked at 28 weeks developed anaemia pre delivery. Four of the five who were transfused post -delivery
had blood losses of greater than 1500 mL, whist the other had
a pre -delivery Hb of 93g/L. Targeting treatment with iron
supplementation in the borderline group (Hb 105 -115g/L) at
booking and 28 weeks gestation may reduce the number of
anaemic parturients at delivery. Routine testing of Hb post delivery should not be carried out in asymptomatic parturients
unless there is significant blood loss of >1500 mL or pre delivery anaemia.
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Introduction: Abnormally invasive placenta (AIP) is a life threatening condition associated with significant morbidity
and mortality despite optimal management 1. The incidence is
rising and complicates 1.7 per 10 000 maternities in the UK. 2
Interventional radiology (IR) in high-risk women is advocated
but identification of the women most at risk and likely to
benefit from IR remains challenging. 3 W e p r e s e n t o u r
experience of managing AIP between 2014-16.
Methods: Local audit committee approval was obtained. We
searched our obstetric database for 'placenta previa' or
'placenta accreta' in 2014 -15 and conducted a retrospective
case note review. In 2016 we prospectively collected details of
antenatal and intrapartum care including imaging, anaesthesia
and interventional radiology(IR) in cases of AIP.
Results: Sixteen cases of AIP were identified. Mean age was
35 years with a median parity of 2. Six (37%) cases were
referred to our hospital from other obstetric units. 14 of the 16
were identified antenatally as high risk and two were
discovered only at delivery. Nine of the 14 (64%) high -risk
cases underwent magnetic resonance imaging (MRI) in
addition to ultrasound. Four of nine MRI scans had features
suggestive of AIP, confirmed at operation. Five MRI scans did
not show features of AIP but were abnormally adherent at
operation. Six women received internal iliac artery balloon
catheters before surgery. Two women had postoperative IR
with arterial embolisation. One vascular access complication
occurred which required intervention. Nine (56%) cases
underwent caesarean hysterectomy and three (19%) were
admitted to ICU. Mean blood loss was 5850 mL [600-13 000]. A
primary neuraxial anaesthetic was performed in nine cases
(56%), with two (22%) requiring conversion to general
anaesthesia (GA). Five (31%) were performed under primary
GA. There were no maternal deaths.
Discussion: A I P s a r e c o m p l e x c a s e s r e q u i r i n g
multidisciplinary team management. As a tertiary arterial
vascular centre we are developing expertise in management of
these cases. Our rate of caesarean hysterectomy and IR
complications are similar to other UK centres. A significant
challenge is identifying women requiring IR, with its inherent
risks and costs, and therefore requiring delivery in our busy
hybrid theatre. MRI scanning has not proved a reliable
predictor of AIP in our experience but still remains part of
antenatal investigations with colour flow doppler US. Central
commissioning for AIP services from NHS England is likely to
lead to further cohorting of these cases in specialist centres.
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Introduction: ROTEM thromboelastometry is a point of care
(POC) test of coagulation, which has been evaluated for use
on delivery suites during postpartum haemorrhage. 1 Until 2015
only ROTEM delta analysers were available. The delta requires
multiple manual steps to run a sample, leading to the
possibility of user error as well as requiring significant time
outlay from the operator. A new device is now available, the
ROTEM Sigma. This uses an automated cartridge system and
requires less technical input to perform a test. Algorithms in
obstetrics have been, to date, based on results from the delta. 2
A comparison of the two analysers was performed to
determine whether results were comparable and if the same
algorithm could be used.
Methods: As part of a registered quality improvement
programme in the management of postpartum haemorrhage
(PPH), the delta and sigma ROTEM machines were compared
before the upgraded device was placed into clinical practice.
Paired venous blood samples were taken from 30 healthy,
consented, non -pregnant volunteers and tested on ROTEM
sigma and delta analysers. Fibtem and Extem tests were
performed. A sample size of 30 was considered adequate to
find a normal range. Paired student t -tests were used to
compare results and were performed using Microsoft Excel.
Results: Fibtem A5 results were similar (P=0.36) with a mean 
SD of 15.1  4.0 mm on the delta, compared to 14.8  3.3 mm on
the sigma. Extem clotting time (CT) results were both
statistically and clinically significantly different, with lower
results obtained on the sigma analyser. The delta Extem CT
measured 62.4  6.2 s compared to the sigma 56.8  7.7 s,
(P<0.001). The Extem A5 results were also significantly
different, with a mean  SD of 51.8  5.0 mm on the delta
compared to 43.2 5.4 mm on the sigma (P<0.001).
Discussion: Current algorithms for the use of ROTEM in PPH
are based upon results obtained on the delta analyser.
Although the ROTEM sigma appears to produce comparable
Fibtem A5 results, the Extem results, particularly CT, appear to
be lower. Based on recent RCOG guidance, we suggest using
an abnormal CT (when bleeding) to consider therapeutic
coagulation intervention. 3 T h e C T t i m e b a s e d o n t h i s
evaluation should be considered abnormal if > 75 seconds,
compared to 80 seconds previously used in delta algorithms. 2
Our new algorithm will use the new values but further
experience using the ROTEM sigma device in clinical practice
during PPH is vital to understand the comparison with
ROTEM delta.
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Introduction: Venous thromboembolism is a major concern in
the obstetric population. Low molecular weight heparin
(LMWH) is commonly used for prophylaxis or treatment but
poses a bleeding risk around delivery, especially with respect
to neuraxial anaesthesia. TEG and ROTEM are point -of-care
monitors that can detect the presence of dalteparin. We aimed
to determine whether TEG or ROTEM is more effective at
detecting the anticoagulant effect of dalteparin.
Methods: Local ethics approval was obtained. Singleton term
parturients presenting for elective caesarean section were
recruited. Citrated blood was collected before delivery. Saline
or dalteparin were added to yield final anit-Xa concentrations
of 0 (control), 0.25, 0.5 and 1.0 U/mL. TEG studies were
performed using standard kaolin protocol and r time, k time,
alpha angle and MA were measured. ROTEM testing was
performed by standard INTEM protocol and CT, CFT, alpha
angle, A10, A20 and MCF were obtained.
Results: Thirty parturients were recruited in the TEG arm.
Interim analysis was completed after the initial 10 parturients in
the ROTEM arm. Control samples were considered "not
anticoagulated" while 0.25, 0.5 and 1.0 U/mL dalteparin were
considered "anticoagulated". Cut off values for differentiating
coagulation status were determined from ROC curves to
maximize sensitivity and specificity. A TEG r time of 6.10 min
had an AUC of 0.99 (0.97 -1.00), a sensitivity of 97% and a
specificity of 93%. A ROTEM CT of 189.0 sec had an AUC of
0.90 (0.77-1.00) and was 83% sensitive and 90% specific.

Discussion: TEG r time and corresponding ROTEM INTEM
CT were the best of the evaluated parameters. Although
ROTEM CT was able to detect dalteparin presence, this study
suggests that TEG may be a more effective clinical monitor
when standard reagents are used in evaluating the coagulation
status of the parturient with a history of LMWH use.
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Introduction: Rare bleeding disorders (RBD) are autosomal
recessive diseases including inherited deficiencies of
coagulation factors such as FVII and FXI which represent twothirds of RBDs with clinical manifestations ranging from mild
to severe. Despite worldwide prevalence, knowledge of these
conditions and their management is suboptimal, especially
during pregnancy where health care professionals often have
little experience. A series of parturients with previous RBDs is
presented. This study focused on the relationship between
RBDs and postpartum haemorrhage, (PPH) and the type of
anaesthesia provided.
Methods: We retrospectively collected data from all patients
with an "inherited deficiency of coagulation" diagnosis code,
admitted in our tertiary care maternity department between 1
January 2003 and 31 December 2015. Inclusion criteria were
mothers with vaginal or cesarean section delivery of babies
over 22 weeks of gestation and FVII or FXI levels <50% plus a
fibrinogen level <0.8 g/L at the time of delivery. A careful and
precise analysis of maternal obstetrical and anaesthesia record
was conducted. In an univariate analysis, a linear regression
was used to test the variables associated with the event
"PPH" in the two cohorts.
Results: F o r t y -t h r e e p a r t u r i e n t s w e r e i n c l u d e d ( F X I
deficiency=28, FVII deficiency=15) and 53 deliveries were
analyzed (FXI =33, FVII=20). The caesarean section rate was
15% in each cohort. In both cohorts, univariate analysis
revealed that, neither maternal age, blood levels of FVII and
FXI nor mode of delivery influenced the incidence of PPH.
Clinical bleeding diatheses showed a trend for an association
with PPH in the FVII cohort (Odds ratio 3.6 [0.9 to 27]; P=0.09).
Prophylactic substitutive treatment was not protective in
either group.
Table: Factor levels, haemorrhage and anaesthetic techniques

Blood levels
Prophylactic substitutive treatment
Pre -treatment blood levels
PPH
PPH>1000mL
Neuraxial anesthesia technique
Blood levels before neuraxial block
Prophylactic substitutive treatment
Epidural haematoma

FVII (n=20)
25.1  12.7%
7 (35%)
13.6  6.7%
6 (30%)
5(83%)
4 (20%)
36.5  4%
0
0

FXI (n=33)
30.6  10.1%
4 (12.1%)
21.8  14 %
9 (27.3%)
5(55%)
8 (24.2%)
38.1  6.1%
0
0

Data are number, percentage  SD
Discussion: We found that the incidence of PPH and severe
PPH was higher than in general population. Administration of
prophylactic treatment failed to prevent from PPH but is still
recommended. Epidural analgesia or spinal anaesthesia
requirement would be possible in case of a real benefit
expected, if there is no clinical bleeding diatheses associated
with the FVII and FXI deficiencies and if prepartum levels are
not < 20%, considered as the hemostatic levels. 1
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Introduction: Obsetric haemorrhage is an important cause of
maternal death worldwide. 1 Measuring estimated blood loss
(EBL) is the current method of approximating amount of
haemorrhage and is therefore used to help clinicians decide on
the need for blood products. We hypothesized that due to the
differences in patient weight, a more accurate measure of
haemorrhage would be calculating it as a percentage of their
estimated total blood volume. We then compared this to EBL.
Methods: In this retrospective study, obstetric patients with
P/EORRGORVVGXULQJRQH\HDULQDODUJHPDWHUQLW\
hospital were evaluated . Data were collected as to whether
these patients received fibrinogen concentrate, red blood cells
(RBC), platelets and fresh frozen plasma (FFP). Total blood
volume (TBV) was estimated at 100 mL/kg based on actual
body weight. 2
R e s u l t s : Two-hundred-and-thirty-eight p a t i e n t s w e r e
identified, of whom 232 had data available. 94 received blood
products, 138 received no blood products. Mean body mass
index was 27.1 kg/m 2.
Table: Correlation between the group of patients receiving
blood products as expressed by EBL and percentage of TBV
Blood product
Mean
Fibrinogen conc.
(n=25)
RBC (n=91)
Platelets (n=4)
FFP (n=3)

Estimated blood
loss
3325mL

% Estimated blood Difference
volume
48.5%
N/A

r=0.617

r=0.594

z=0.372

r=0.602
r=0.403
r=0.170

r=0.526
r=0.371
r=0.215

z=1.142
z=0.394
z=-0.502

r value represents Pearson correlation coefficient.
Discussion: The results show that in this sample of patients
there are similar r values across all blood products and the z
values show no statistical difference between using EBL or
percentage estimated TBV to predict use of blood products.
This is not what was expected at the start of the study.
Possible explanations for this are having a high proportion of
patients with raised BMI (actual body weight was used in this
study) and whether EBL is accurately recorded. Another
theory would be that as blood products are given as a
standard amount (e.g. RBC 220 mL) this would have more of an
effect on patients with lower blood volumes. Further studies
looking at data over a greater period of time and looking at
ideal body weight are warranted before being able to justify a
change to current practice.
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Introduction: Fibrinogen concentrate (FC) is commonly used
in France in severe postpartum haemorrhage (SPPH) despite
very limited evidence of its efficiency in this context. 1 Our
objective was to evaluate the association between FC
administration and severe acute maternal morbidity (SAMM).
Methods: We studied a cohort of parturients with primary
SPPH transfused with red blood cells (RBCs) during active
bleeding, derived from the prospective population -based
EPIMOMS study (6 French regions, 2012 -2013, 182 309
deliveries). The primary outcome was a composite of maternal
mortality and "near miss" defined as haemorrhagic shock or
organ dysfunction. The secondary outcome was the total
number of RBC units transfused. Exposure were FC
administration and its profile of administration (total amount
administered, time of first administration within the transfusion
therapy). Associations between FC and outcomes of SAMM
were studied using multivariate logistic regressions models
controlling for SPPH risk factors and for initial severity and
management of SPPH. In addition, association between FC
administration and SAMM was studied after matching women
by propensity score to FC administration in order to limit the
expected indication bias.
Results: In the study population (n=744), 326 women (43.8%)
received FC, 153 (20.6%) suffered a near miss event and the
median [IQR] of the total number of RBC units transfused was
3 [2-5]. There was no association between FC administration
and maternal near miss (adjusted odds ratio (aOR) 1.0 [0.7 1.6]). In the subgroup of FC-substituted women, total amount
of FC was positively associated with maternal near miss (aOR
1.2 [1.0-@IRUJRI)& DVZHOODV)&DGPLQLVWUDWLRQPLQ
after the first RBC unit transfused compared with FC
administration <60 min (aOR 3.2 [1.1-9.1]). Propensity score
analysis showed similar results (OR 1.6 [0.9-2.9]). There was a
positive association between FC administration and total
number of RBC units transfused (aOR 1.2 [1.1 -1.3]). In the
subgroup of FC -substituted women, total amount of FC was
positively associated with total number of RBC units
transfused (aOR 1.1 [1.0 -1.1] for 1g of FC) as well as FC
DGPLQLVWUDWLRQPLQDIWHUWKHILUVW5%&XQLWWUDQVIXVHG
compared with FC administration <60 min (aOR 1.5 [1.3-1.9]).
Discussion: This analysis shows independent positive
associations between FC administration, amount of FC
administered and SAMM, probably explained by a residual
indication bias. However, a positive association between
delayed FC administration within the transfusion therapy and
maternal morbidity was found in FC -substituted women,
suggesting benefit from early FC administration.
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Introduction: Studies have reported that low fibrinogen after
the onset of bleeding is associated with higher risk of
bleeding. 1,2 However, fibrinogen concentration at admission
just before labour does not predict severe postpartum
hemorrhage (PPH) and bleeding is mainly a result of obstetric
complications. 3 L o w e r f a c t o r X I I I i s r e p o r t e d d u r i n g
pregnancy.The aim of this study was to evaluate if there is an
association between factor XIII activity at admission to labour
ward and PPH and if there is any difference between factor
XIII before and after labour.
Methods: The Regional Ethical Review Board approved the
study. Factor XIII was determined at admission to the labour
ward and in the control group, also after the placenta was
delivered. Bleeding volume postpartum was estimated by
weighing surgical sponges and pads and by measuring
collected blood. 315 women were included to this study, 239
women in the bleeding group (>1000 mL) and 76 women in the
control group.
Results: Among women with bleeding, mean factor XIII
activity was 0.98 kIU/L comparing to the control group 1.05
kIU/L (P=0.0006). There was no difference in factor XIII
activity at admission to labour ward comparing after placenta
was delivered, 1.03 kIU/L versus 1.04 kIU/L (P=0.093).

Figure: Scatter plot of bleeding vs Factor XIII levels
Discussion: The study shows that factor XIII activity does
not change during normal labour. It also shows an association
between factor XIII activity before delivery and PPH.
However, the study is a post hoc analysis and not powered for
study of factor XIII. The original study was design for
fibrinogen and PPH. 3We did not have possibility to analyze all
samples. Further studies may find certain groups of women
with increased PPH may be helped by administration of factor
XIII concentrate.
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Introduction: F o l l o w i n g t h e r e l e a s e o f A A G B I c o r e
competences and guidelines for post -anaesthesia care unit
(PACU) care in 2013, 1 Asghar and Quinn 2 completed an OAAapproved survey. They highlighted concerns in the disparity
of the care delivered as well as the skills of those responsible
for recovering postoperative obstetric patients. Three years on
we wished to ascertain if there has been any change or
improvement in care, with the ultimate aim of developing our
localised care and training.
Methods: All Scottish maternity units anaesthetic leads were
contacted via email with an invitation to complete a seven
question survey regarding the provision of PACU care. Details
included the training of those who recover parturients, and if
adequate AAGBI standards were met.
Results: Seventy percent of units responded. Midwifery,
anaesthetic and some designated recovery staff recovered
parturients in hours. Out -of-hours was more commonly
midwifery or theatre staff. No midwifery staff received
formalised recovery training. 63% of units had explicit PACU
discharge criteria, and 63% of units routinely recovered post
general anaesthesia patients in locations other than PACU.
50% of units confirmed that they met minimum AAGBI
immediate post anaesthesia recovery standards.
Discussion: Despite national guidelines half of the Scottish
obstetric units do not meet a minimum acceptable and safe
level of PACU care standards. No units provide midwifery
PACU specific training. We wish to expand this survey to
include the remainder of the UK in the hope that we can
develop a local training programme to improve the care we
provide, and empower the other units nationally to do
something similar.
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Introduction: Systematic reviews have concluded that the use
of neuraxial anaesthesia increases the chance of successful
external cephalic version (ECV) to approximately 60% versus
38%. 1 It is potentially also cost -effective. 2 However, only a
very small number of units in the UK offer neuraxial
anaesthesia for ECV. 3We aimed to determine women's views
on neuraxial anaesthesia for ECV using a qualitative
methodology.
Methods: After ethical approval, thirteen women with known
or suspected breech pregnancy were enrolled. A semi structured audio -recorded interview was used to examine
participants' views on management options, including ECV
under neuraxial anaesthesia at 37 weeks of gestation and ECV
under spinal immediately before elective caesarean section
§ZHHNV ,QWHUYLHZVZHUHWUDQVFULEHGDQGWKHPDWLFDQDO\VLV
carried out independently by two researchers.
Results: Study recruits were broadly representative of our
patient population. Six out of 13 were born outside the UK and
seven worked as doctors, lawyers or in finance. Before being
diagnosed as breech, all 13 had hoped for a natural birth;
however, all wanted to avoid a vaginal breech delivery. Seven
were concerned about pain during ECV, and nine with the
failure rate. Three of 13 women would consider having a spinal
for ECV at 37 weeks. Statements included "probably not, not
for that margin" and " instinctively it puts me off". One of the
women who did consider having a spinal stated " I am not
really keen... if I have to, I have to ". Seven women would
consider having an ECV just before an elective caesarean
section, which was generally viewed much more favourably.
Discussion: While neuraxial anaesthesia for ECV has been
shown to be effective, it has not yet been shown to be
desirable. This study shows that, at least in our patient
population, a large majority of women would not want a spinal
anaesthetic for their ECV. On the other hand, there is a
significant minority of women who would want a spinal, but
who are not currently offered one. Around half of women
would try an ECV under spinal just before a planned caesarean
section, seeing this as low risk, and despite the fact that at this
gestation the ECV is less likely to be successful. We believe
that there is a place for ECV under spinal anaesthetic, and that
a service should be available for women who want it, however
this study suggests that the uptake is unlikely to be high.
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Introduction: In June 2014 the National Blood Transfusion
Committee launched Patient Blood Management (PBM) with
the stated goals of reducing inappropriate blood transfusion in
the NHS, including in maternity services. 1 PBM aims to
achieve this through evidence -based strategies including
optimisation of red blood cell volume, employment of
restrictive transfusion thresholds and methods to minimise
blood loss. 2
Methods: We conducted an OAA approved national survey
which was sent electronically to 200 UK lead obstetric
anaesthetists. We aimed to explore the adoption of PBM
strategies in UK maternity units.
Results: 110 responses were received (55% response rate)
during the survey period. Overall, 24% of responding units
had an established PBM programme, with a further 9%
developing one. The prevalence of PBM programmes was
higher in units with larger numbers of deliveries. With blood
transfusion, 59% of units had an agreed transfusion trigger in
stable, non -haemorrhaging parturients. In these units 70 g/L
was the trigger in 68%, 80 g/L in 31% and 90 g/L in 2%. When
transfusion was indicated in stable patients, 52% operated a
"one unit and reassess response" policy. There was a greater
prevelence of this policy in units which had set up a PBM
programme. Near patient testing on the labour ward consisted
largely of HemoCue (76%) and blood gas analysis (72%) with
only a few units reporting have TEG (5%) or ROTEM (5%)
analysis available on the labour ward. Intravenous iron was
utilised in the majority of units to treat iron-deficiency anaemia
in both the antenatal (85%) and postnatal (73%) setting. When
the preparation used was known, Ferrinject was the most
common. Blood conservation techniques such as cell salvage
were utilised in 80% of units, and tranexamic acid in 97%. No
units used tranexamic acid routinely for operative delivery.
Discussion: Adoption of PBM strategies in UK maternity
units is variable. Only a small proportion have an established a
PBM programme yet most utilise individual strategies such as
intravenous iron, cell salvage and tranexamic acid, although
the later is currently is not currently used routinely. The
practice of blood transfusion in stable non-bleeding patients is
very varied though and many respondents commented on
differing views being held between obstetricians, midwives
and anaesthetists with respect to the need for blood
transfusion and the amount to give. As PBM practices and
techniques become more widely disseminated and accepted,
this discrepancy may change.
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Introduction: In many units in the UK, non -training grade
anaesthetists (consultants and non consultant career grade,
NCCG) make a significant contribution to the provision of
obstetric anaesthesia services. It is a recommendation of the
OAA/AAGBI that provision should be made for anaesthetists
who cover the labour ward on call, but who do not have
regular daytime sessions there, to spend time on labour ward
in a supernumerary capacity.
Methods: An OAA approved survey (no. 176) was conducted
to establish the overall extent to which labour wards are
covered out-of -hours (defined as Monday to Friday 1700-0800
and weekends) by non -obstetric anaesthetists (defined as
those who do not have one or more obstetric sessions in their
weekly job plan) and how these anaesthetists are supported in
maintaining their skills. The level of weekend consultant
obstetrician cover was compared with that of consultant
anaesthetist cover.
Results: The response rate was 56%. Fifteen percent of
respondents reported that consultant cover to the labour ward
was always an obstetric anaesthetist and the corresponding
figure for NCCG working out of hours was 64%. Thirty percent
o f r e s p o n d e n t s r e p o r t e d t h a t n o n -obstetric anaesthetic
consultants provided more than 50% of out -of-hours cover
and the corresponding figure for NCCGs was 13%. Thirty one
percent of units have a specific policy to support non-training
grade anaesthetists who do not work regularly on labour ward
to maintain their skills in this area; 69% have no specific
policy. The development of a national policy in this area was
supported by 44% of respondents, with 24% stating it should
be down to local units and 33% that it should the
responsibility of the individual. In 12% of units between 1700200 there is an on -site obstetric anaesthetic consultant to
provide support where there is a high turnover of trainees.
Sixty-nine percent of units reported resident consultant
obstetrician cover at weekends, in contrast to only 15% of
units reporting on site consultant anaesthetist cover.
Discussion: There is significant variation in the availability of
senior dedicated obstetric anaesthetic out of hours cover to
labour wards. The majority of units do not have a specific
policy to support maintaining skills in obstetric anaesthesia for
non-obstetric anaesthetists. There is a significant disparity
between on -site consultant obstetrician and consultant
anaesthetist cover on labour wards at weekends. Increasing
sub -specialisation is evident in anaesthesia; this has potential
advantages but it also presents major challenges to non training grade anaesthetists in maintaining their skills in areas
where they do not work regularly. There are also cost
implications for departments who may require a larger
workforce to ensure the same breadth of anaesthetic services
are covered. In the current financial climate it would seem
logical to support non-training grade anaesthetists maintain a
broad rage of skills and this may be supported by specific
national guidance.
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Introduction: Anaesthetic follow-up of obstetric patients who
have received anaesthetic input is recommended in the
OAA/AAGBI Guidelines for Obstetric Anaesthetic Services
2013,1and has become routine practice in many units in the
UK. A recent publication highlighted how patients who have
experienced significant anaesthetic complications may initially
appear not to require further follow up, but after discharge
from hospital demonstrate the need to have a debrief of their
experience and ask questions. 2 We wanted to ascertain what
the current UK practice is regarding the types of adverse
events that are followed up and the method by which followup is undertaken. We also wanted to determine how well these
events are communicated to GPs.
Methods: An OAA approved survey (number 175) was sent to
UK lead obstetric anaesthetists (n=202). Questions were asked
about the types of anaesthetic related complications followed
up, the methods used for follow -up, how long after th
incident the follow -ups take place and whether GPs are
informed of the complications.
Results: A total of 112 responses were received (55.45%). One
hundred units (90%) undertake routine next-day follow-up of
all patients who have had an anaesthetic procedure. 66% of
units also see patients in an anaesthetic clinic, with most units
seeing patients at six weeks. 60% offer a telephone follow-up
for patients though this seems to be primarily to review
patients with a post -dural puncture headache (PDPH). Post dural puncture headaches, possible nerve damage and
accidental awareness seem to be followed up by most units
post hospital discharge (91%, 86% and 75% respectively).
Whereas 26% would follow-up patients who experienced pain
during a caesarean section (CS) and only 21% would see
patients who needed a conversion from neuraxial to general
anaesthesia (GA). GPs were routinely informed of PDPH in
74% of units. Only three (2.5%) units routinely inform GPs of
other anaesthetic related complications, with 94% undertaking
communication on an individual patient basis.
Discussion: The results show a wide variation in practice in
how women are followed up after an anaesthetic related
complication. The follow -up of women who suffer PDPH
appears to be established in most units, with telephone followup and subsequent anaesthetic clinic appointment being the
most common follow -up management. Other complications,
such as pain during CS and women requiring conversion to
GA are only followed-up if deemed necessary. However, there
is no guidance to determine which women need follow-up, as it
may only become apparent after discharge from hospital. The
case published recently demonstrates that women who have
experienced a significant anaesthetic related complication, and
in particular pain during CS or conversion to GA should be
offered a clinic appointment and be given information on how
they can get further help if they need it.
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Introduction: The number of pregnant women requiring
advanced levels of care, especially due to multiple co morbidities and morbid obesity, continues to rise. Hence, there
is an increasing need for early involvement of MDT members
to plan all facets of their treatment and care 1 and ultimately
improve patient safety. 2In our tertiary referral unit, we
recognised an urgent need for a dedicated MDT meeting for
these patients. In 2009, we set up monthly MDT meetings
(supplemental to our antenatal anaesthetic clinics). The aim of
this survey was to look at the prevalence of MDT forums for
high-risk obstetric patients and examine their organisation.
Methods: We conducted an OAA approved, national survey
sent electronically to 196 lead obstetric anaesthetists. After
ascertaining the unit size and whether anaesthetic antenatal
clinics took place, we asked respondents how the management
of high risk cases was discussed and planned. If this included
MDT, then details were sought as to who referred patients to
it, how often it took place and who attended and organised it.
We also gave the opportunity for any comments.
Results: 111 responses were received (57% response rate);
77% were from district general hospitals. 32% of respondents
were in units with more than 5000 deliveries/annum. Dedicated
antenatal anaesthetic clinics occurred in 93% of the hospitals.
Only 24% of respondents reported that they had structured
MDT meetings to discuss high risk cases. Ad hoc, case by
case discussion (84%) and e-mail discussions (66%) were more
common. Of the 25 tertiary centres that responded, 60% had
MDT meetings: 48% of these had a regular slot. MDT referrals
were made largely by consultant anaesthetists (85%) and
obstetricians (92%) with 44% of meetings receiving referrals
from midwives. Attendances were mostly comprised of
doctors and midwives . Theatre coordinators attended 22% of
forums. Organisation of the meeting was generally performed
by the consultant obstetrician with only 11% having any
involvement of a specific MDT coordinator.
Discussion: The higher prevalence of MDT meetings in
tertiary centres is probably indicative of the higher -risk
patients that are treated, although the figure of 60% in this
group is still below that expected. It was evident from the
comments that numerous departments had specific ways of
dealing with high risk patients, e.g. secure online folders with
management plans on hospital intranet. Many MDT meetings
occurred on an 'as need' basis. The onus for organising forums
generally fell to the obstetricians. Respondents generally felt
that MDTs were (or would be) useful but time constraints,
organisational planning and ability to attend were all barriers.
MDT coordinators have been employed in other pathways
(cancer care) and their expertise would be useful especially in
large tertiary centres.
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Introduction: Pain following caesarean section (CS) may be
significant and hinder maternal recovery, resulting in reduced
maternal satisfaction. Multimodal analgesic techniques are
used to reduce post CS pain. Local anaesthetic (LA)
abdominal wall nerve blockade (AWNB) may contribute to
this, reducing opiate use and associated side effects.Previous
studies have demonstrated transversus abdominis plane
(TAP) blocks as a useful adjunct to post CS analgesia ,1
although subsequent research has indicated it may be no more
effective than surgical LA infiltration .2A previous OAA
survey showed TAP block use among respondents to be 21%.
3We intended to determine if the use of AWNB, including
TAP blocks, had changed in the intervening period.
Methods: Approval for the survey was obtained by the OAA
subcommittee. A link to the online survey was sent to the 1720
members (all anaesthetic grades) registered with the OAA.
Questions concerning the types of AWNB carried out,
circumstances for their use, complications encountered and
barriers to AWNB were asked.

P88 Postpartum anaesthetic follow-up: what is the baseline?
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Anaesthesia, Noble's Hospital, Isle of Man, UK
Introduction: It is common for anaesthetists to review women
who have had anaesthesia and subsequently developed
symptoms that may or may not be related. Baseline data on
prevalence of such symptoms in women who have not had an
anaesthetic intervention are limited. 1,2 As part of moving
anaesthetic follow-up to an electronic record we introduced a
patient survey. To make introduction simpler we gave it to all
women delivering in our maternity unit. The data presented are
our standard anaesthetic follow-up, with comparison of those
who had an anaesthetic intervention, and those who did not.
Methods: Local approval was obtained for the survey. All
women were given a paper survey form on day 1 post-delivery.
All other data were obtained from the electronic record system.
Results: The survey period ran from 08.11.2015 to 04.03.2016
(4 months). 232 deliveries occurred, of which 156 completed a
survey form (67%). 53 women had caesarean delivery (34%)
and 103 delivered vaginally. 74 women (47%) had an
anaesthetic intervention (48 spinal, 23 Epidural, 3 GA) and 82
(53%) had not.

Results: 733 responses were obtained (response rate 42.6%)
CS anaesthetic
type

Respondents
using AWNB

Elective GA

423

Emergency GA

410

Neuraxial
blockade
(opioid)
Neuraxial
blockade
(no opioid)
AWNB never
used, regardless
of case

18

Respondents
using
Landmark/USS
technique
112 / 418

AWNB technique

TAP block
Rectus sheath
block
Ilioinguinal iliohypogastric
block

66

Surgical LA
infiltration

266



12 / 18
25 / 10

250



Discussion: Regional anaesthesia techniques are a widely
used tenet of multimodal analgesia. 467 (63.7%) respondents
were utilising some form of regional anaesthesia technique for
post CS analgesia, with TAP blocks being the most widely
practiced technique. Barriers to performing AWNB more
widely included a high failure rate and opinion that surgical
infiltration had more reproducible results. Overall, since the
survey in 2009, the number of respondents undertaking TAP
blocks for CS has increased from 21% to 57%.
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Discussion: All symptoms were present in both groups.
Backache is common but no more common in the group
receiving anaesthesia. The most surprising result is the
incidence of weakness and paraesthesia. The question was
³weakness including weak muscles or difficulty walking´and
³numbness or pins and needles ´. No patient in the survey
underwent any investigation or treatment for a nerve injury.
The incidence of nausea and vomiting in patients not
receiving anaesthesia may be due to use of intramuscular
opioids in labour (used by 30% in the survey). Pruritus is the
only symptom that appears to be more common after
anaesthesia, presumably due to the intrathecal diamorphine.
The survey is single centre and small numbers, but does
demonstrate that women who do not receive anaesthesia
commonly have post -natal symptoms. It remains the skill of
the obstetric anaesthetist to unpick which symptoms are
causally related to anaesthesia or require further management.
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Introduction: Since caesarean section (CS) is the most
common surgical procedure in low and middle -income
countries, access and quality of anaesthesia services can be
measured in relation to this. Zimbabwe has a high maternal
mortality ratio (MMR) of 614 maternal deaths per 100 000 living
births. A recent meta-analysis concluded that in low resource
countries anaesthesia contributed to 13.8% of maternal deaths
after CS. 1T h i s s t u d y i d e n t i f i e d p o s s i b l e a r e a s w h e r e
anaesthetic provision and care could be improved in order to
reduce the risks associated with CS and maternal deaths.
Methods: In this cross -sectional survey, one anaesthetic
provider at each of the selected 42 provincial, district, and
mission hospitals was interviewed on -site via a structured
questionnaire. It covered hospital data, infrastructure, human
resources, anaesthesia practices of the interviewees, and
availability of equipment and drugs for CS.
Results: Spinal anaesthesia was the preferred technique for
CS (81%). In the provincial hospitals, the majority of providers
were trained anaesthetic nurses (66%), while in the district and
mission hospitals, this was only 38 and 25%, respectively.
Although the average CS rate was within or above the range
of 5-15% of deliveries, 24% of district hospitals were below
5%. The estimated institutional MMR at provincial (573),
district (251), and mission hospitals (211), showed a positive
association with delivery by CS. There was shortage of drugs
essential for spinal anaesthesia.
Discussion: The degree of unsupervised anaesthesia, positive
correlation between the institutional MRR and CS rate, and
shortage of drugs are causes for concern in anaesthesia
provision in the Zimbabwe health system. An increasing
number of reports indicate that poor standard of care, and/or
unawareness about the potential complications of the spinal
technique, might be responsible for an increase in maternal
death. 2 Although we were not able to analyse this, the high
MMR might be related to anaesthetic factors, therefore this
warrants a national audit and/or a qualitative study.
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Introduction: Venous thromboembolism is a common and
potentially life-threatening complication of pregnancy. It is
one of the leading causes of direct maternal death. 1Delivery by
caesarean section is one of the many risk factors for
postpartum thromboembolism. The Royal College of
Obstetricians and Gynecologists (RCOG) published an
updated version of the Green -top Guideline ³Reducing the
Risk of Venous Thromboembolism during Pregnancy and the
Puerperium´  in April 2015. 2The aim of this survey was to
investigate post caesarean section thromboprophylaxis
guidelines in use across the UK and to identify any changes
that have happened since the previous Obstetric
Anaesthetists' Association (OAA) survey in 2008.
Methods: We conducted an OAA approved national survey,
which was sent electronically to 200 lead obstetric
anaesthetists. We enquired about existing written guidelines
for thromboprophylaxis; update of guidelines following the
introduction of new RCOG Green -top Guidelines; whether
guidelines advised that all women receive pharmacological
thromboprophylaxis after elective and emergency caesarean
section; which heparin is used and duration of its use.
Results: 105 responses were received (52.5% response rate).
The majority of the respondents¶units had written guidelines
for thromboprophylaxis in their hospital (97.14%); however,
only 66.67% had updated their guidelines following the
publication of new RCOG Green -top Guideline. Most
guidelines stated that all women should receive
pharmacological thromboprophylaxis in absence of any
contraindication after elective caesarean section (70.4%) and
emergency caesarean section (91.4%). Enoxaparin (51.43%)
was most popular LMWH followed by dalteparin (34.3%) and
tinzaparin (13.3%). Only 10.5% units used unfractionated
heparin. The duration of treatment varied from 5 days (20.2%)
and 7 days (48.5%) to 10 days (22.2%).
Discussion: The majority of the units have written guidelines
for thromboprophylaxis after caesarean section and most have
changed their policy since the publication of the new RCOG
guideline. However, not all the units are following the
guideline in full, particularly when it comes to the duration of
thromboprophylaxis as the RCOG now recommends 10 days of
treatment with LMWH after caesarean section.
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Introduction: Subarachnoid haemorrhage (SAH) in pregnancy
and the puerperium is a rare but grave obstetric complication
that can be fatal for both the mother and the fetus. The
incidence of SAH in pregnancy is 20 per 100 000 deliveries,
five times higher than in the non -pregnant population. 3The
most common cause of SAH in pregnancy is aneurysm
rupture. It is reported that SAH appears most frequently in
primiparae and in the third trimester when increases in maternal
cardiac output and blood volume reach a maximum. 1,2 The
main presenting symptom is a headache, which is very
common in normal pregnancy but also in preeclampsia and
other life-threatening intracranial diseases.
Case report: We present a case of a 31 -year-old nulliparous
woman with a low -risk pregnancy at booking who had an
emergency caesarean section for fetal bradycardia. She had
combined spinal-epidural anaesthesia. She started complaining
of a headache and neck stiffness day one postpartum. She was
initially diagnosed with probable dural puncture headache and
was managed conservatively. She was discharged home three
days post delivery with analgesia and caffeine tablets. Seven
days postpartum, she re -presented with severe ongoing
headache requiring morphine. Initial neurological examination
was unremarkable but within 24 h of re-admission she became
confused and aphasic. An urgent CT head was performed
suggesting a large bilateral SAH more extensive on the left
with a midline shift to the right of 2 mm. She was immediately
transferred to a tertiary neurosurgical centre. Digital
subtraction angiography (DSA) showed a 4 mm aneurysm
involving the right ophthalmic artery. This was coiled and
stented without complications.
Discussion: This case highlights the importance of timely
diagnosis and recognition of the difference in headaches as
SAH is one of the leading causes of indirect maternal deaths.
Appropriate management is imperative for the survival of the
mother and the fetus. Front line obstetric healthcare
professionals should have a high index of suspicion for SAH
when a woman presents with a headache in pregnancy or the
puerperium. 1 Multidisciplinary management is critical
involving obstetricians, neurosurgeons, anaesthetists,
radiologists and neonatologists. The literature for SAH in
pregnancy is scarce and the findings of some of the studies
available are contradictory. Thus, there is a huge need for
further research in order for women at increased risk of SAH to
be counselled appropriately regarding pregnancy and mode of
delivery.
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Introduction: Respiratory physiology changes significantly in
pregnancy with decreased functional residual capacity and
increased oxygen consumption. These normal adaptive
changes are usually well tolerated but patients with respiratory
disease are at significant risk of decompensation. We report
t h e u s e o f i n t r a -operative high -flow nasal oxygenation
(Optiflow) to facilitate caesarean delivery under combined
spinal-epidural anaesthesia in a patient on long -term oxygen
therapy for pulmonary fibrosis secondary to dermatomyositis.
Case report: A 31-year-old nulliparous woman presented with
an unexpected pregnancy at 10 weeks of gestation. She was
k n o w n t o h a v e e n d -s t a g e l u n g d i s e a s e s e c o n d a r y t o
dermatomyositis and treatment aims pre -pregnancy were
palliative. At the time of presentation she had required oxygen
therapy for three years. Spirometry showed an FEV1 of 0.76 L
(28% predicted) and FVC 0.98 L (32% predicted). Oxygen
saturations, on air, were 80%. Echocardiogram showed
moderate pulmonary hypertension. Respiratory function
deteriorated throughout pregnancy and caesarean section was
arranged at 33+5 weeks when pCO2 was approaching 7 kPa
and oxygen requirement was 7 L/min. In the operating room
Optiflow was commenced at 20 L/min. A combined spinal epidural was performed with 2.0 mL of 0.5% hyperbaric
bupivacaine and 300 g diamorphine in the spinal component.
When the patient was supine flow rates were increased to 40
L/min. Optiflow was well tolerated and oxygen saturations
maintained at >96% throughout the operative procedure. After
45 min the patient reported that she felt she was "drowning"
with the oxygen so flows were reduced to 20 L/min. The first
24 h were uncomplicated and by six weeks postpartum she had
returned to her usual oxygen therapy.
Discussion: Fisher and Paykel Optiflow high -flow nasal
cannulae deliver flows of oxygen at 1-60 L/min with a relative
humidity of 100% warmed to 37 C. This prevents drying of
mucosal surfaces, promotes better secretion clearance, helps
prevent atelectasis and may help avoid the development of
lower respiratory tract infections. The small amount (3 7cmH2O) of PEEP that is generated during closed mouth
respiration leads to an increased end-expiratory lung volumes
and alveolar recruitment. High-flow nasal oxygen therapy is
also associated with good patient compliance as it is
comfortable to wear and decreases respiratory rate and
symptoms of respiratory distress. 1 Optiflow was well tolerated
in this case and the patient was able to communicate freely
with her partner and turn around to see and touch her new
baby. Devices that allow titration of FiO2 may be preferable
but as yet are not licensed for intraoperative use.
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Introduction: Severe metabolic acidosis in pregnancy can
have significant consequences for mother and fetus. We
describe a case of life-threatening metabolic ketoacidosis with
normal lactate and a high anion gap in a previously healthy
non-diabetic woman.
Case report: A 28-year-old woman was admitted at 35 weeks
of gestation with severe vomiting of uncertain aetiology,
although she had required antiemetics, omeprazole and
ranitidine during pregnancy. Urine dipstick revealed ++
ketones. She was managed with intravenous antiemetics
including hydrocortisone and crystalloids. On day 4 her
condition deteriorated over 4 hours: respiratory rate increased
from 18 to 32 breaths/min, heart rate from 90 to 140 beats/min.
Arterial blood gas showed: pH 7.15, PO2 16.7, PCO2 1.34, Cl
110, HCO3 7.5, BE -24.5, lactate 1.4, anion gap 22.5. Urine
dipstick showed +++ ketones and blood ketones were 6.5.
Fluid resuscitation with 10% dextrose and 1.4% bicarbonate
was given on the advice of an intensivist with some immediate
improvement and an emergency caesarean section performed
under spinal anaesthesia. A live male infant was delivered in
good condition with cord blood pH 7.29 but a BE of -15.5.
Immediately after delivery she felt better and was able to
tolerate sugary drinks without vomiting. The next day her
blood gas showed pH 7.35, PCO2 4.15, HCO3 18.3, BE -7.8 and
no ketosis.
Discussion: S e v e r e s t a r v a t i o n k e t o a c i d o s i s i s a r a r e
emergency of pregnancy and our case demonstrates rapid
decompensation with the need for urgent resuscitation and
delivery. Pregnancy induces a respiratory alkalosis with a
compensatory metabolic acidosis with low bicarbonate from
renal compensation. This reduces buffer capacity should the
mother become acutely unwell. 1 I n s u l i n r e s i s t a n c e o f
pregnancy leads to accelerated ketoacidosis during starvation,
2 and in our case may have been exacerbated by administration
of corticosteroids. We also hypothesise that the reduced
acidity of vomit, because of her antacid medication, may have
exacerbated her acidosis. This case demonstrates the
importance of glucose administration for ketosis in pregnancy,
and giving intravenous dextrose on admission may have
avoided this emergency. It demonstrated the rapidity of
decompensation and the need for urgent resuscitation with
advice from an intensivist. We also feel that with a partly
compensatory respiratory alkalosis with a PCO2 of 1.34, a rise
in CO2 during mechanical ventilation, should she have had a
general anaesthetic, may have led to a catastrophic and life threatening fall in her pH and was therefore avoided.
References
1. Gammill HS, Jeyabalan A. Acute renal failure in pregnancy. In:
Ronco R, Bellamo R, Kellum JA ed. Critical Care Nephrology.
Second Edition. Saunders; 2009: p324 -337.
2. Frise CJ, Mackillop L, Joash K, Williamson C. Starvation
ketoacidosis in pregnancy. Eur J Obstet Gynecol Reprod Biol
2013;167:1 -7.

International Journal of Obstetric Anesthesia
P94 A review of peripartum cardiomyopathy cases
presenting over a three-year period
MJ WoolnoughP DharD TurnbullL O'Toole
Anaesthesia, Sheffield Teaching Hospitals NHS Trust,
Sheffield, UK
Introduction: Cardiovascular disease is the leading cause of
indirect maternal death. 1In the latest MBRRACE report there
were nine deaths due to peripartum cardiomyopathy (PPCM). 1
PPCM is a rare form of dilated cardiomyopathy affecting
peripartum women. Reported incidences vary geographically
but appear to be rising: 1 in 4350 in 1993 to 1 in 2229 in 2002 in
the USA. 2We reviewed data on PPCM cases seen in our unit.
Methods: After approval from the trust Caldicott guardian and
audit department, we retrospectively identified cases from the
obstetric cardiac clinic database seen over the last three years.
Patient notes were reviewed and details uploaded to an excel
spreadsheet for further analysis.
Results: Six patients were identified with a median age of 32
years [range 24 -36] and median body mass index 24 kg/m 2
[range 18.8-59.2]. All were newly diagnosed with PPCM in their
current pregnancy. Three presented antenatally with cardiac
symptoms; dyspnoea, ventricular ectopics and chest
discomfort and all had regular reviews in a joint obstetric
cardiac clinic. They all had their cardiac function optimised
antenatally. Three cases presented postnatally, all had been
suffering with vague symptoms including oedema and fatigue.
One woman had a cardiac arrest during induction of general
anaesthesia (GA) for a category 1 caesarean section (CS). All
six patients had a favourable outcome, two required
postoperative care on cardiac intensive care unit.
Table: Management of PPCM patients

1
2
3

NYHA
Class
IV
I
I

4

I

5

II

6

IV

.

Associated Signs
Nil
Nil
Nil
Preeclampsia/
Cholestasis
Hypertension/
Abn liver function
Hypertension/
Abn liver function

Cardiology
Input
AN+PN
PN only
AN+PN

Delivery Anaesthetic
El CS
Emg CS
Vaginal

GA
Epidural
Epidural

AN+PN

El CS

CSE

PN only

Emg CS

GA

PN only

Emg CS

Spinal

NYHA: New York Heart Association; AN: anatenatal; PN:
postnatal; GA: general anaesthesia; El: elective; Emg:
emergency; CSE: combined spinal-epidural; Abn: abnormal
Discussion: Many PPCM patients present with insidious
symptoms which can be attributed to non-specific features of
pregnancy. We need to be more vigilant in identifying this
particular group of patients antenatally. Early referral to a joint
obstetric cardiac clinic for optimisation and planning for
delivery should be mandatory.
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Introduction: T h e u s e o f E x t r a c o r p o r e a l m e m b r a n e
oxygenation (ECMO) has been described in the management
of respiratory failure in pregnancy. However, its use in cardiac
arrest in pregnancy is very rare. 1 We present a case of its use
for resuscitation during cardiac arrest in pregnancy secondary
to severe pulmonary hypertension.
Case report: A 25-year-old woman (G2,P1), who was 26 weeks
pregnant presented to the emergency department with a one month history of shortness of breath and cough. Clinical
examination revealed hypoxia, tachycardia, and tachypnoea.
The initial diagnosis was pulmonary embolism; however, a
thoracic CT was negative. Cardiac echocardiography revealed
severe pulmonary hypertension with a pulmonary arterial
pressure of 90 mmHg, a severely dilated right ventricle and
severe tricuspid regurgitation. The patient was admitted to the
ICU where invasive monitoring was inserted which revealed a
cardiac output of 1.3 L/min. The patient was started on
sildenafil, nitric oxide and levosimendan. However, within 24 h
of admission she went into labour, which was associated with
worsening dyspnoea and signs of respiratory
decompensation. In view of her severe cardiac disease, ECMO
was prepared in the case of cardiac arrest. Her labour
progressed very rapidly to full cervical dilatation. At this point
the patient went into asystolic arrest. Cardiopulmonary
resuscitation started immediately and veno -arterial ECMO
support was established. A male infant was delivered during
resuscitation with Apgar scores of 1 and 1 at 1 - and 5 -min.
Following successful resuscitation the patient was extubated 8
h later, with full recovery of her neurological function. ECMO
was gradually weaned over the next two weeks while medical
management of pulmonary hypertension was optimized. She
was prepared for heart/lung transplantation but unfortunately
deteriorated abruptly and died.
Discussion: This is the first reported successful case of
ECMO in pregnancy, as part of resuscitation following cardiac
arrest secondary to pulmonary hypertension. Although
pulmonary hypertension is a significant risk factor in
pregnancy, most reported cases are chronic, occurring in
patients who have been medically optimised. The rapid
presentation and subsequent deterioration in our patient did
not permit optimization; the physiological stress of labour
rapidly precipitated cardiac arrest. Observational studies in the
general population suggest improved outcomes compared
with conventional CPR when ECMO is utilized. Modern ECMO
systems are easy to manage with appropriate training. We
suggest that ECMO should be considered for resuscitation in
pregnant patients with reversible causes of cardiac arrest.
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Introduction: Ruptured splenic artery aneurysm (SAA) is a
rare cause of postpartum haemorrhage (PPH). If the diagnosis
is made at the time of rupture there is a 75% risk of maternal
mortality. 1 We report a case of massive PPH from a ruptured
SAA with maternal survival.
Case report: A 32 -year-old woman (G3P2) at 41 weeks of
gestation presented for a planned vaginal birth after
caesarean. After an augmented labour and vaginal delivery the
patient suffered a 500 mL PPH with syncope. Examination
under anaesthesia revealed an empty, well contracted uterus
with no evidence of scar rupture. Intraoperatively, she became
profoundly hypotensive so an infraumbilical midline
laparotomy was performed and 3 L of blood were evacuated
from the peritoneal cavity. The main operative finding was a
bleeding omental vessel which was repaired. While preparing
for transfer to the intensive care unit (ICU) she again suffered
hypotension unresponsive to rapid transfusion and
vasopressors. The abdominal incision was extended and, after
a further 3 L of blood were evacuated, a large retroperitoneal
haematoma was identified in close relation to the spleen. The
exact source of bleeding was not surgically accessible so the
abdomen was packed and the patient was transferred to the
radiology suite where she underwent endovascular coiling of a
ruptured SAA. In total, she received 25 U of red cells, 7 U of
Octaplas, 5 U of cryoprecipitate, 2 pools of platelets and Novo
7 before transfer to ICU. Despite suffering a coeliac axis
dissection during a further attempt at endovascular
intervention she made a full recovery and returned home with
a healthy infant.
Discussion: In the general population the reported prevalence
of SAA varies widely from 0.1% to 10.4%. 1 SAA is known to
be four times more common in women, 2 with multiparity also
significantly increasing its incidence, but the overall
prevalence in obstetric patients remains unknown. 1 The risk of
rupture also increases in pregnancy due to the increased
arterial blood flow and altered vessel wall elasticity caused by
the hormonal changes of pregnancy. 1 As a result, 95% of all
SAA ruptures occur in pregnancy. 3 The aetiology of the vast
majority of PPH is described by the "4T's" mnemonic - tone
(approximately 70% of cases), trauma (20%), tissues (9%) and
thrombin (<1%). 4 Where an obstetric patient presents in
hypovolaemic shock without convincing evidence of any of
these more common causes of obstetric haemorrhage, ruptured
SAA should be considered in the differential diagnosis. Early
intervention from obstetricians, general surgeons,
anaesthetists, radiologists and haematologists is likely to be
required to achieve a positive outcome.
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Introduction: Second generation supraglottic airway devices
(SAD) such as the I -gel have an established place in the
management of failed intubation. 1 Lingual, recurrent laryngeal
and hypoglossal nerves are the most common nerves to be
injured as a complication of SAD insertion. 2 We report a case
with lingual and hypoglossal nerve injuries following use of an
I-gel to manage a failed intubation in an obstetric patient.
Case report: A 32-year-old woman (G4P1) with a body mass
index of 35 kg/m 2, had an uneventful caesarean section to
deliver triplets. Ten hours post delivery, an urgent exploratory
laparotomy was planned as her haemoglobin had fallen to
55g/L. She had a mouth opening of 2.5 fingers breadths, a
Mallampati class 3 view and short neck. After resuscitation
and stabilisation, rapid sequence induction was performed
using thiopental and suxamethonium. Laryngoscopy revealed
a Cormacke and Lehane grade 4 view with conventional size 3
and 4 MAC blades. Two intubation attempts by the consultant
using a gum elastic bougie failed. An I-gel was used to rescue
the airway and maintain oxygenation. A size 7 mm cuffed
tracheal tube (TT) was placed, through the I -gel, under
Ambuscope guidance. Postoperatively, she was transferred to
the ICU. The I-gel and TT remained in place for 24 h before the
I-gel was removed over the TT using an intubating laryngeal
mask airway (ILMA) stabilising rod. The trachea was
extubated on day 4, when airway oedema had settled. Post
extubation, the patient developed dysphagia, numbness and
deviation of anterior tongue. MRI confirmed left lingual and
hypoglossal nerve paresis secondary to oedema. She was
managed conservatively and was noted to have fully
recovered at six weeks in the follow-up clinic.
Discussion: While intubation through a SAD is considered a
'low skill' technique, the removal of the SAD over a TT
requires more advanced airway skills. Several techniques for
removal of SAD over a TT have been described in the
literature including use of a bougie, an airway exchange
catheter, a paediatric oesophageal dilator, a nasopharyngeal
airway, or a tracheal tube - within - tube assembly. Use of an
Aintree exchange catheter is a well recognised technique, that
allows ventilation in between the stages of removal of the
SAD. In this case, because of severe airway swelling, there
was reluctance to remove the TT. An ILMA stabilising rod
was, therefore, used to assist the removal of the I -gel. The
manufacturer recommends a maximum 4 h of having an I-gel in
situ, though bilateral lingual nerve palsies have been reported,
even after 20 min of anaesthesia. 2,3 We recommend more
emphasis on training in advanced airway skills, in particular
airway exchange catheter and expedient removal of airway
rescue devices in a safe and controlled environment to avoid
airway oedema and related complications like nerve paresis.
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Introduction: The use of the intraosseous (I.O.) route to gain
vascular access is described to facilitate maternal resuscitation
in cardiac arrest and massive haemorrhage. 1,2We describe its
use to facilitate neuraxial anaesthesia in a pregnant woman
requiring immediate delivery of a compromised baby.
Case report: A 36 -year-old woman (G4P2) with previous
pregnancy-induced hypertension, presented in labour at term.
S h e w a s a n e x -i n t r a v e n o u s d r u g u s e r s t a b i l i s e d o n
buprenorphine, tramadol, propranolol and diazepam. Her
antenatal course was unremarkable, she had antenatal bloods
taken with no mention of difficulty or referral to anaesthesia. In
labour she required a cannula for augmentation with oxytocin.
It took an anaesthetist 30 min to site a 20-gauge cannula in her
foot using ultrasound. Three hours later she had a profound
sustained fetal bradycardia, she was fully dilated but with a
high, occiput -posterior position. She was transferred to the
operating theatre for emergency delivery, unfortunately during
transfer her cannula was dislodged. The bradycardia was
persistent and the woman was extremely distressed. It was not
possible to gain any venous access peripherally or centrally
due to her thrombosed veins and her extreme agitation. The
anaesthetist decided to use the I.O.drill (Arrow EZ-IO G3
power driver plus 15g 1.8mm x 45mm) to gain vascular access,
(initially incorrectly sited in the humeral neck but successfully
inserted on the second attempt in the humeral head). The
woman was turned laterally and a spinal anaesthetic given.
The baby was delivered by rotational forceps and required no
resuscitation. The time taken from arrival to theatre and
delivery was 10 min.
Discussion: In this case peripheral and central venous access
were not possible because of the woman's damaged veins and
her distress. Although common practice in non -pregnant
trauma resuscitation, I.O. access is not a skill the obstetric
anaesthetist may be confident to perform. Humeral I.O. access
is suggested for emergency access in maternity collapse but
not described out with of resuscitation. The anaesthetist used
the technique learned and practised on the Managing
Obstetric Emergencies and Trauma course. 3The previously
simulated practice allowed this rarely performed skill to be
done easily. In this time critical situation, the I.O access
permitted fast, easy, large bore circulatory access enabling
anaesthesia to be established and safe delivery of the woman
and baby.
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Introduction: T r a n s n a s a l H u m d i f i e d R a p i d -Insufflation
Ventilatory Exchange (THRIVE) has been described in
increasing the apnoeic oxygenation time following induction
of general anaesthesia (GA) in patients with upper airway
pathology 1 and the obstetric population. 2 We present a case
of its use in a patient in both of these groups, facilitating
caesarean section (CS) under neuraxial anaesthesia.
Case report: A 29-year-old woman presented for elective CS in
her second pregnancy. She had known subglottic stenosis,
secondary to intubation as a premature baby. A CT scan had
demonstrated a tracheal diameter of 4.3 mm, and flexible
nasendoscopy estimated a 70% stenosis. Her symptoms had
progressed with pregnancy with worsening stridor and
dyspnoea on exertion; worse than her previous pregnancy, in
which she also delivered by CS, after she decompensated
during attempted induction of labour. CS was planned under
neuraxial anaesthesia, with personnel and equipment in the
operating theatre on standby for potential emergency airway
management, including tracheostomy. On entering the theatre,
the patient was invited to lie on the operating table, supported
by the head elevation pillow, which elicited uncomfortable
dyspnoea. The patient then sat up and transnasal humdified
rapid-i n s u f f l a t i o n o x y g e n a t i o n w a s a p p l i e d u s i n g t h e
Aquavent FD140 system (Armstrong Medical, Coleraine,
Northern Ireland), for symptomatic relief, prevention of
deterioration, and as means of providing preoxygenation and
apnoeic oxygenation should GA be required. The flow rate
was titrated to 20 L/min of oxygen, a fraction of inspired
oxygen (FiO2) of 0.6. Combined spinal -epidural anaesthesia
was titrated to produce adequate sensory blockade for CS.
The flow rate was further increased to 40 L/min ( FiO2 0.7),
before starting the CS, which was performed uneventfully. The
patient remained breathing comfortably throughout, in
contrast to her dyspnoea experienced in the operative position
without the THRIVE system. She was discharged home after
an uneventful post operative course.
Discussion: Subglottic stenosis is rare in pregnancy, but its
symptoms can increase with physiological changes such as
increased oxygen consumption and reduced functional
residual capacity. Patients may not tolerate the supine position
required for CS under neuraxial anaesthesia, prompting
conversion to GA. THRIVE can help patients tolerate the
procedure under neuraxial anaesthesia, and avoid the risks of
potentially complex airway management in a patient at risk of
aspiration, as well as providing an optimal means of
oxygenating the patient should GA become necessary. Use of
THRIVE may have prevented the decompensation our patient
experienced during induction of labour in her first pregnancy,
and with other measures e.g. epidural analgesia its use may
permit such patients to labour.
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Introduction: Management of cardiac disease, both congenital
and acquired, has greatly improved over recent decades. Thus,
an increasing number of women with heart disease become
pregnant each year and cardiac diseases became the second
cause of maternal mortality. The aim of this study was to
provide an up -to-date estimation of maternal, obstetrical and
neonatal outcomes of these high-risk pregnancies.
Methods: The keywords ³(heart disease) AND (pregnancy OR
delivery)´  were used to search Pubmed, Medline and the
Cochrane Database. Studies reporting any outcome of
p r e g n a n c y i n w o m e n w i t h p r e -existing heart disease,
congenital or acquired, were included. Two practitioners
independently selected studies, to assess quality of evidence
and extract data. The odds ratio associated with each risk
factor was calculated separately for the three outcomes.
Separate analysis were performed for occidental studies and
prospective studies.
Results: Fifty-nine studies reporting 14407 pregnancies were
included, including eight prospective studies. Maternal
mortality and maternal, obstetrical and neonatal complications
were higher than in the general population. Their incidences
depended on the baseline cardiac condition. The meta analysis confirmed that Eisenmenger syndrome and
cardiomyopathies were associated with the highest
complications rates (63.5% 95%CI [50.5 to 76.5] and 35.9% 95%
CI [29.4 to 42.4], respectively).

Figure: Risk factors for complications
Discussion: The present literature review gives an updated
estimation of the respective weight of all known risk factors of
maternal cardiac complication and proposes a new
stratification of maternal cardiovascular risk, based on the
World Health Organization classification. Lastly, this study
highlighted two periods especially at risk of maternal cardiac
decompensation: the third trimester and the post -partum
period. Risk estimation before pregnancy seems achievable,
however no strong per pregnancy predictors of
decompensation were found.

