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This talk aims to highlight recent developments and research in obstetric anaesthesia that may have an impact on
our day to day care of women in the birthing suite, the operating theatre and the post operative environment.

Maternal Mortality
There is generally good news on the subject of maternal mortality. Worldwide there has been a 34% decrease in
the number of women dying in pregnancy and childbirth since 1990, with haemorrhage remaining the leading
cause of death worldwide.1 In developed countries, key reports have emerged from both the UK and NZ. The
2006-2008 UK CMACE report documents a decreased number of maternal deaths, mainly due to a fall in deaths
related to thromboembolism after vaginal birth and from haemorrhage.2 Of note is that sepsis became the leading
direct cause of maternal death and the report highlighted the need for modified early warning charts and prompt
recognition with aggressive, skilled management of these women in a multidisciplinary environment. Also, the
CMACE report highlighted the important position of anaesthetists in the management of unwell women, with close
to 50% of deaths receiving care from anaesthetists.
New Zealand is to be commended on the development of its own perinatal and maternal mortality reporting
system, the Perinatal and Maternal Mortality Review Committee (PMMRC). The sixth report of the PMMRC was
released in June 2012 and documented a total of 57 deaths over 5 years.3 New Zealand’s Maternal Mortality
Ratio was reported as 17.8 per 100,000 maternities, a rate higher than the UK (11.4 per 100,000). Whilst this may
be of concern, the case ascertainment in New Zealand is likely to be close to 100%, meaning that almost all
maternal deaths are captured, so the results should be interpreted within this context. Similar to other worldwide
reports, older mothers and those from disadvantaged social or ethnic settings had a higher risk of dying. Eighteen
deaths were thought to be potentially avoidable. Suicide was the leading cause of maternal death over this five
year period, being responsible for nearly a quarter of all maternal deaths. The H1N1 pandemic was responsible
for four maternal deaths in New Zealand in 2009.
How does Australia compare? Well, superficially the most recent MMR in Australia is better than New Zealand
and the UK, at 8.4 per 100,000 maternities.4 However this data is now dated, being from between 2003-2005.
Reporting in Australia is hindered by there being over 300 sites for maternity care, and many deaths may occur in
ICUs without obstetric services on site. In addition, the numerous states and territories have different reporting
obligations, making the true MMR difficult to deduce at present. The next report will likely be a 5-year summary
published in late 2012 or early 2013.

Analgesia for Labour and Delivery
Neuraxial Analgesia
Delivery Method – Infusions, bolus and mandatory bolus techniques
Patient controlled or midwife administered bolus techniques appear to be superior to continuous infusion
techniques, most likely due to the better spread of the solution in the epidural space. Patient controlled techniques
(PCEA) have a number of advantages over midwife-administered top ups, particularly in regards to the decreased
staff workload and improved maternal satisfaction. A background infusion is often used in conjunction with a
patient administered bolus, the optimal combination of background and bolus dose volume and concentration is
open to debate. To further improve on the PCEA technique, device manufacturers have been adding “mandatory
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intermittent bolus” or “programmed intermittent bolus” modes to their infusion pumps. These deliver a bolus of a
set volume at a set interval, generally in addition to the patient’s own demands. These new modes have been
associated with less overall local anaesthetic use and less motor block.5,6
Ultrasound Assisted Placement
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Ultrasound assisted neuraxial techniques have now been well described. The potential benefits include more
accurate identification of the level of insertion, with one study noting that in over 40% of cases the level of
insertion was at least one space higher than initially thought (which is really only of major importance with
combined spinal-epidural techniques).7 From our own departmental experience and research ultrasound is useful
in the morbidly obese parturient who does not have clearly defined anatomical landmarks, as well as in women
with difficult insertions. In these situations the ultrasound can identify not only space but also the angle and
potential depth of insertion. Routine use is difficult to recommend at present and like most techniques a learning
curve is present and practice on less complicated cases is recommended.
Addition of Clonidine and Neostigmine
A number of options have been investigated to enhance neuraxial labour analgesia. These options may seek to
prolong the initial duration of analgesia (and hence decrease supplementation needs), decrease motor blockade
and decrease the incidence of hypotension. A number of additives to traditional neuraxial opioids and local
anaesthetic have been examined with clonidine and neostigmine receiving recent attention. Clonidine has been
extensively investigated and is a commonly used neuraxial adjunct.8 Neostigmine has undergone less
investigation but appears safe. Interestingly, neostigmine causes severe nausea and vomiting if administered
intrathecally but this does not appear to be an issue with epidural administration.9 In labour analgesia, Van de
Velde et al administered neostigmine (500 mcg) and clonidine (75 mcg) epidurally after performing combined
spinal-epidural analgesia in labour.10 The duration of initial analgesia was extended from 95 to 144 minutes and
overall local anaesthetic consumption was less. Interestingly, nearly a quarter of the women in the neostigmine /
clonidine group delivered before additional analgesia was required. This may serve to be a useful technique in the
future but caution is advised on a number of levels: the mixing and dilution of drugs at the bedside raises sterility
and error issues and this technique has a number of ethical and medico-legal implications.11

Remifentanil
Not all women in labour will be able to have an epidural or will want an epidural. Remifentanil provides a viable
option and has been shown to be better than pethidine.12 Uptake has been considerable in some institutions
where it has become the primary method of labour analgesia.13 However it requires very close monitoring with 1:1
midwifery care and continuous SpO2 monitoring13 and significant respiratory complications have been reported.14
Maternal satisfaction is high even though pain relief is not as effective as neuraxial analgesia.15 Neonatal
metabolism is rapid, even in premature neonates.16 Bolus and infusion regimens vary, although a 40 mcg bolus
with no background infusion has been recommended.17

Caesarean Delivery
General Anaesthesia
Mortality – Regional versus General Anaesthesia
General anaesthesia has traditionally been associated with an increased maternal mortality and the most recent
CMACE report highlights continued deaths associated with the management of general anaesthesia.2 Of concern,
one woman died despite the presence of a functioning epidural catheter. Continued attempts at intubation were
made despite oxygenation initially being achieved from an ILMA. Long acting muscle relaxants were then given,
she died without a surgical airway being attempted.
Hawkins published one of the most widely quoted papers highlighting the discrepancy in deaths between general
versus regional anaesthesia.18 This data led to the common quote of a mortality difference 16-17 times higher for
general anaesthesia over regional anaesthesia. However, this data is now relatively dated and looked at cases
prior to 1990. In the intervening period there have been a number of advances in monitoring and equipment as
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well as education and protocols for the management of the difficult airway. It is perhaps not that surprising that
when Hawkins looked at more recent data (1997-2002), there was no significant difference in mortality between
general and regional anaesthesia.19 Of note, deaths secondary to regional anaesthesia had increased whilst
those secondary to general anaesthesia had decreased.
Head-up Position
Placing the pregnant women in a 30-degree head-up tilt has been shown to increase the FRC. Although the mean
increase is only approximately 190 ml this may be of benefit in a difficult airway.20 Unfortunately an increasing BMI
seems to decrease the benefits from the head-up position. Despite this, it seems difficult not to recommend the
adoption of a 30-degree head-up position prior to general anaesthesia in pregnancy.
Neonatal Outcomes
Traditionally it has been suggested that the effects of general anaesthesia on the neonate would be transient and
of little concern when skilled resuscitation staff are present. Data from Brisbane has suggested, when controlled
for confounders, that general anaesthesia for fetal distress is associated with lower Apgar scores at 5 min and
with at least twice the risk of a NICU admission.21 This data is in keeping with data from Sydney published in 2009
which showed markedly increased early neonatal morbidity with general anaesthesia, with the greatest impact
being on already compromised babies.22 Whilst failure to provide general anaesthesia may lead to poorer
outcomes, it does highlight the need for close communication between all team members in the setting of fetal
distress.

Prevention of Hypotension
Research into the prevention of hypotension under spinal anaesthesia has been focused on three main
directions – vasopressors, fluid pre- or co-load and the use of lower concentrations of local anaesthetics (“low
dose” spinals).
Vasopressors
Phenylephrine is now firmly established in obstetric anaesthesia with well documented benefits for neonatal acid
base status and maternal blood pressure control.23 Metaraminol has not received as much attention and
comparative studies with phenylephrine are lacking. Metaraminol has some potential advantages, particularly with
respect to some effect at beta receptors, which may maintain cardiac output better. Of importance is that the
majority of studies to date are in the elective caesarean situation with an uncompromised utero-placental unit. It is
unclear whether the stress fetus may respond differently to these medications.
Fluids
The take home message is that fluids alone have an unpredictable efficacy and there is a high likelihood that
vasopressors will be required.24 Preload is partly effective when a colloid is used but not when a crystalloid is
used. Co-loading with either solution can be effective but again is unreliable.
Low Dose Spinals
A significant amount of research has been directed at lowering the dose of intrathecal local anaesthetic. Whilst it
is clear that this decreases maternal hypotension and nausea, the incidence of intraoperative pain is
unacceptable.25 The ED95 of hyperbaric bupivacaine is approximately 11 mg, but many studies define “low” dose
as < 8mg. When used in this fashion, hypotension is reduced by approximately 20% but there is nearly a 4-fold
increase in the requirement for intraoperative analgesic supplementation.25 Hypotension can readily be managed
with vasopressors but intraoperative pain will often require conversion to general anaesthesia. In the future it is
difficult to see the place of low dose spinals except in selected situations.

Post-Caesarean Pain Relief
The combinations and permutations of options for post caesar pain relief continue to grow dramatically. What
should be emphasised is that institutions should use what works best in their unique setting, rather than trying to
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aspire to what may appear to be a new “gold standard”.9 Recent research has been concentrated around the TAP
block and the incidence of chronic post-caesarean pain. The place of the TAP block has now been relatively well
defined and appears to be useful when long acting neuraxial opioids are not used (eg GA caesarean).26 There is
little benefit to adding a TAP block to epidural or intrathecal morphine. Chronic post-caesar pain is an emerging
issue, with recent studies documenting an incidence of between 10-20%.27, 28 Whilst much lower than other high
risk surgical populations, given the comparatively large number of caesareans being performed (over 90,000 per
annum in Australia), the potential burden is high. A recent study has shown that gabapentin 600 mg precaesarean, when combined with intrathecal morphine 100 mcg, decreased pain post operatively.29 Whilst the
study was not powered to look at chronic pain, the incidence in the placebo group was 20% and there was a trend
to a lower incidence in the gabapentin group. It is too early to make widespread recommendations in regards to
gabapentin as the neonatal effects when administered pre-delivery have not been well assessed, but it may be a
useful adjunct post-delivery in high risk women, with sedation the major side effect.

Complications
Haemorrhage
rVIIa, Tranexamic Acid and Fibrinogen Concentrate
The use of rVIIa has anecdotally appeared to decrease in obstetric haemorrhage, most likely secondary to the
lack of positive outcome data and the closure of the ANZ Haemostasis Registry. The Registry recently published
the data on rVIIa in PPH which showed a “response” rate of 76%,30 but this is a poor outcome measure and the
reported response rate is similar to that reported in the placebo arm of at least three RCTs investigating rVIIa. The
World Health Organization (WHO) also suggests that there is not enough evidence to currently recommend its
use.31 Antifibrinolytics such as tranexamic acid have a robust evidence base for the reduction of transfusion
requirements outside of the obstetric setting.32 Evidence is currently lacking in obstetric haemorrhage although the
WOMAN trial, a large international study, is underway to examine its potential role. Interestingly, despite the
relative lack of evidence, the WHO do recommend tranexamic acid as a potential therapeutic agent in post partum
haemorrhage. Commonly used doses are 1 g intravenously, followed by another 1 g if additional bleeding issues
are present from between 30 minutes to 24 hours after administration.
Fibrinogen concentrate, presented as a powder for reconstitution, is a very attractive option in obstetric
haemorrhage, especially in resource limited areas and given the correlation between fibrinogen levels and the
degree of haemorrhage.33 It is not widely available in Australia currently (although Perth did have a special supply
during the CHOGM meeting). Case series are promising and clinical trials are currently underway.34-36
Massive Transfusion Protocols and Monitoring of Coagulation
It has been recommended that massive transfusion protocols be in place in all obstetric hospitals.37 Protocols vary
but most use a relatively aggressive ratio of red cells to coagulation factors. Fibrinogen levels appear to correlate
well with increasing volumes / severity of haemorrhage.33 It is important to note that baseline levels of fibrinogen
in pregnancy are higher than normal and hence using standard laboratory cut offs may not reflect the overall
degree of fibrinogen deficiency. Experience is growing with the use of TEG and ROTEM in obstetric haemorrhage
and normal values for pregnancy have been defined. Our own experience with ROTEM would suggest that it is a
valuable tool in major haemorrhage cases, allowing targeted coagulation factor replacement.
Interventional Radiology
Interventional radiology in the acute management of PPH has been shown to have excellent results.38 More
controversial is the use of interventional radiology in the elective situation, despite it being recommended in some
guidelines.39 A robust evidence base is not currently present, reported data varies from showing potential benefit
to no benefit and there is a lack of common outcome measures and heterogeneity in the case selection. Data
from a retrospective review from Auckland where catheters were used in 14 women documented that of the 11
where the balloons were inflated, 9 required a hysterectomy, no benefit from inflation was seen in 4 and the
median blood loss was 4,600 ml.40 In the same edition of the journal a case report of a women who suffered
multiple vascular complications after the prophylactic insertion of balloon catheters.41
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Post-dural Puncture Headache (PDPH) and its Management
Management options for PDPH that have been shown to be effective include ACTH, neuraxial opioids, epidural
blood patch and the placement of intrathecal catheters. However, hydration, bed rest, caffeine and NSAIDs are
not thought to have much of a role in management. Gabapentin may be a relatively novel agent in the
management of PDPH.42 A blood patch performed within 24 hours is less likely to be effective. The optimal
volume of blood for an epidural blood patch is still not clear. The most recent multi-centre study examined 15, 20
and 30 ml with partial relief being found in 61%, 73% and 67% respectively.43 Complete relief was surprisingly low
at just 32% in the 20 ml group. Just under half of the patients in the 30 ml group did not receive the allocated
volume secondary to back pain. The authors recommend aiming for 20 ml when performing an epidural blood
patch. Another study examined the optic nerve sheath diameter as a measure of intra-cranial pressure with
epidural blood patching and found that successful relief of PDPH was associated with evidence of a raised
intracranial pressure, suggesting this as a possible mechanism of action of an epidural blood patch.44

Stroke
Anaesthetists should be fully aware of the differential diagnosis of headache in a pregnant or recently pregnant
women, especially vascular causes and cerebral venous thrombosis.45 The incidence of stroke in pregnancy has
increased by at least 50% in recent times46 with identified risk factors being hypertension, heart disease, obesity,
diabetes and clotting disorders. Guidelines are now available for the management of cerebral venous
thrombosis.47

VTE Prophylaxis
Thromboembolism has traditionally been the leading cause of direct maternal mortality in the UK triennial reports
but in the most recent report there was an over 50% decrease in the number of deaths.2 The decrease is
generally put down to the adherence to risk assessment and management guidelines, with those of the RCOG
being the most widely used throughout the UK.48 Interestingly, the reduction in deaths was primarily in antenatal
women and those after a vaginal delivery, with little change in the number of women dying after caesarean
delivery. Australasian consensus guidelines have now been published.49,50 The key take home messages are that
pharmacological prophylaxis is recommended in most non elective caesareans and in elective caesareans with
one additional risk factor. Important risk factors for the anaesthetist include post-partum haemorrhage, which
dramatically increases the VTE risk. In addition, obesity appears to increase the risk with a higher risk with higher
BMIs. Dosing guidelines for the obese obstetric patient are available but are based on expert opinion rather than
evidence from clinical trials.48
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