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Summary
‘Obstetric anaesthesia is a litigious area of medical practice – patient expectations are high, and many of the interventions undertaken by anaesthetists are performed urgently or emergently, frequently out of hours. The complications that occur during obstetric practice are not unique to this area of anaesthesia, but some of the physiological
and anatomical changes that take place during pregnancy can affect the frequency with which these happen. In this
narrative review, we hope to cover a few of the more common complications in obstetric anaesthesia, as well as
some of the more severe, yet less frequently occurring problems.
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Post-dural puncture headache
Headaches affect up to 40% of women in the postnatal
period [1]. These headaches can be due to a variety of
causes, including the following conditions: post-dural
puncture headache; pre-eclampsia; migraines; subdural
haematoma; meningitis; cerebral venous sinus thrombosis; and subarachnoid haemorrhage [2]. Accidental dural
puncture occurs in around 1:100 epidurals sited during
labour, the majority of whom will go on to develop
post-dural puncture headache (PDPH) [3]. The incidence following spinal anaesthesia depends on the size
and design of the needle tip, but with modern ﬁne needles, it is around 1:500 in the obstetric population [4].
Post-dural puncture headache is identiﬁed by its
postural nature, which can be severe enough to render
the patient bedridden. The cause of the headache is
thought to be due to loss in cerebrospinal ﬂuid (CSF)
volume, resulting in cerebral hypotension, adenosine
activation and subsequent dilatation of cerebral vessels
to increase cerebral blood ﬂow, thus resulting in a
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headache [5, 6]. The leak of CSF is greater when the
patient is standing or sitting, and as such, the symptoms may be relieved by lying down. These headaches
normally develop within the ﬁrst 72 h, but can be
delayed for up to 14 days after the dural breach, or
may rarely occur immediately. A patient with PDPH
may also complain of neck stiffness, photophobia,
hearing loss and tinnitus. Loss of CSF volume can
cause downward traction on the cranial nerves, and
this can result in a sixth nerve palsy. Post-dural puncture headaches can be classiﬁed as mild, moderate and
severe. Treatment depends on which category the
patient falls into.
1 Mild PDPH: no restriction on daily activities; no
associated symptoms and responds well to nonopioid analgesia.
2 Moderate PDPH: bedridden for most of the day;
may have associated symptoms, requires opiate
analgesia.
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3 Severe PDPH: completely bedridden; associated
symptoms present and no response to conservative
management.
Unintentional dural puncture may be witnessed at
the time of insertion of an epidural. If this occurs, the
majority of centres recommend immediately inserting
a spinal catheter using the same Touhy needle. This is
left in situ, clearly labelled as an intrathecal catheter,
for 24 h. This technique has been shown to reduce the
incidence of PDPH from 66% to 51% and reduce the
need for epidural blood patch from 59% to 33% [4]. It
is probable that the intrathecal catheter plugs the hole,
thereby reducing CSF leak, and that the presence of a
foreign body induces an inﬂammatory response which
aids healing of the dural puncture.
Management of PDPH can be divided into conservative treatment, pharmacological management and an
epidural blood patch. Conservative management
involves hydration, bed rest and simple analgesics to
allow the dural puncture to heal. Pharmacological
methods used to control post-dural puncture symptoms have been shown to have limited efﬁcacy in
treatment of PDPH. Therapies include caffeine, 5-HT3
agonists, adrenocorticotrophin hormone and epidural
saline, but, currently, there is no evidence for their
use.
An epidural blood patch is the gold standard for
treatment of severe PDPH. An epidural blood patch is
thought to seal the dural puncture site, preventing further CSF leakage, which allows intracranial pressure to
rise, thus alleviating symptoms. The success rate of
epidural blood patching after 24 h is between 70% and
90% [7]. Prophylactic patching in advance of a PDPH
developing has not been shown to be beneﬁcial [8].
Epidural blood patching is performed using full aseptic
technique. An epidural puncture should be performed
at or one space below the original site, and then 10–
30 ml of the patient’s own blood should be injected
into the epidural space. Injection should stop if radicular pain occurs. Epidural blood patches have risks
including: failure; backache; repeat dural tap; nerve
damage; meningitis; abscess; and cranial nerve palsies.
There are contra-indications to blood patches, which
include: systemic fever and infection; local infection at
the injection site; coagulopathy; and patient refusal.
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Nerve injury
Nerve injuries are common in pregnant women – up
to 1:100 women report some form of neurological
injury in the postpartum period, the majority of which
are due to pregnancy and labour rather than any
anaesthetic cause [9]. However, central neuraxial
blockade used either as analgesia during labour or as
an anaesthetic to facilitate delivery carries a risk of
causing nerve injury. These are most commonly transient, but the 3rd National Audit Project, a large
multi-centre study into complications as a result of
anaesthesia, quotes the risk of a permanent injury
from an obstetric regional anaesthetic technique as
0.2-1.2:100,000 [10].
Nerve injuries due to regional anaesthetic techniques can be the result of any of three issues: direct
trauma to the nerve; chemical injury; or a compressive
injury.
Direct trauma to the nerve occurs at the time of
insertion of the central neuraxial block, either due to
needles, catheters or the ﬂuid injected. This direct
trauma causes a transient neuritis, which usually
resolves within three months to one year. These injuries may present with paraesthesia, loss of sensation
and weakness in muscles in the distribution of the
affected nerve [11].
Compressive injuries that cause damage to the
spinal cord and subsequent ischaemia are rare, but can
be caused by spinal haematomas or epidural abscesses.
The greatest risk factor for developing a haematoma is
the presence of coagulopathy, either due to pathological processes or induced by medications such as lowmolecular-weight heparins [12]. The use of such medications in modern obstetric practice is increasing, and
anaesthetists must therefore be vigilant to ensure an
adequate time interval between anticoagulant dose and
undertaking regional anaesthetic techniques. Similar
caution must also be paid to the timing of epidural
catheter removal, as 50% of haematomas develop at
this time [13]. Compressive injuries can be reversible,
if identiﬁed early and treated by surgical decompression, but if diagnosis and subsequent management
occurs late, there can be severe and irreversible nerve
damage and this can lead to paralysis below the lesion.
Any non-resolving motor block following an epidural
or progressive block should initially be managed as a
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compressive injury, and an urgent MRI scan arranged
to conﬁrm or exclude the diagnosis.
Chemical injuries such as adhesive arachnoiditis
and septic meningitis are very rare, but highlight the
need for fastidious attention to sterility and drug use.
Arachnoiditis causes collagen to develop between the
nerve roots and the pia-arachnoid, eventually resulting
in ischaemia and atrophy [14]. A variety of chemicals
have been implicated in causing adhesive arachnoiditis
– the most recent accounts implicate chlorhexidine,
once again showing the need for attention to detail
during these techniques [15].
Nerve injury in obstetric patients is associated with
a high rate of litigation, as these women often had no
neurological deﬁcit before becoming pregnant. It is
important for anaesthetists to explain risks in terms
that the women can understand and to clearly document any neurological symptoms present during the
pregnancy, before initiating any form of epidural for
spinal anaesthesia.

Inadequate block for caesarean section
Over 90% of caesarean sections are now carried out
under regional anaesthesia, undoubtedly contributing
to the dramatic improvement in anaesthetic-related
maternal mortality over the last 30 years [16]. However, pain during caesarean section is now the most
common successful negligence claim against anaesthetists [17]. It is recognised that some patients will
feel pain during a caesarean section due to the need to
block high thoracic dermatomes. Consequently, the
Royal College of Anaesthetists has set an audit standard that fewer than 1% of patients undergoing an
elective section should feel pain and fewer than 1%
should require conversion to general anaesthesia. Due
to the time constraints of a category-one caesarean section, the audit standards in this group are less stringent, with a standard that fewer than 20% of patients
should feel pain, and fewer than 15% require conversion to general anaesthesia [18].
The need for supplemental intra-operative analgesia varies depending on the type of regional blockade
performed. After a ‘single-shot’ spinal anaesthetic, the
Obstetric Anaesthetists’ Association (OAA) suggest a
ﬁgure of 1:20, whereas for an epidural top-up, it is 1:7
patients. A more signiﬁcant risk of an inadequate
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block is the need to convert from a regional anaesthetic to general anaesthesia. This occurs 1:50 times
for spinals and 1:20 for epidurals. However, 1:10
epidurals sited in labour will not be working adequately to provide successful anaesthesia for caesarean
section. In these cases, an alternative anaesthetic technique should be used before surgery. Spinal anaesthesia is most commonly used.
The assessment of block height and quality preoperatively is very subjective, and techniques can vary.
Surveys of anaesthetists have shown a variation in
modality of assessment and the height of the block
aimed for [19] – the loss of cold or light touch sensation
is most commonly used. The most frequently quoted
block height that anaesthetists aim for before caesarean
section is bilateral loss of cold sensation below T4, and/
or bilateral block to light touch to T5 [20]. If this is not
initially achieved, then more time may be needed for the
block to spread. Positioning may allow the local anaesthetic to spread more cranially, so many anaesthetists
will tilt the bed head down slightly. If this does not work
or time does not allow, then alternative measures should
be taken, potentially a general anaesthetic or a second
regional technique.
Communication is key during obstetric procedures
carried out under regional anaesthesia. The anaesthetic
provided will not take away all sensation, and there
are times during a caesarean where the sensations
experienced may be uncomfortable. Often these points
are predictable, such as the pull before uterine incision,
the high abdominal push to deliver the baby and
swabbing the peritoneal gutters before closing the
abdomen. The anaesthetist should make the mother
aware when these events are about to happen. However, if the mother feels genuine pain or is too uncomfortable to continue, then alternative analgesia should
be offered, including nitrous oxide or a short-acting
intravenous opioid such as alfentanil. If an opioid is
administered pre-delivery, the neonatal team must be
informed, as these drugs can cross the placenta and
cause respiratory depression in the newborn.
Above all, it is important to believe women when
they complain of pain during surgery. Supplements
including general anaesthesia should be offered early,
and the offer should be repeated if initially turned
down. In particular, general anaesthesia should not be
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denied for fear of sedating the neonate, no matter how
close to delivery.

Accidental awareness under general
anaesthesia
Accidental awareness under general anaesthesia occurs
when a patient experiences a period of recalled consciousness at a time when they think they should be
under the inﬂuence of general anaesthesia; it is nearly
always associated with the use of neuromuscular blockers, preventing the patient from alerting those caring
for them. The overall awareness rate for all types of
surgery is 1:19,000 [21].
Awareness is more common in patients having
obstetric procedures under a general anaesthetic. The
5th National Audit Project (NAP5) carried out by the
Royal College of Anaesthetists over a period of
one year found that the incidence of awareness in
obstetric patients for all procedures was 1:1200, but for
caesarean sections, it was 1:670 [21].
There are multiple factors that are considered to
increase the risk of accidental awareness in this patient
population. The physiological changes of pregnancy
can mask signs of inadequate depth of anaesthesia.
The increase in cardiac output associated with pregnancy means that intravenous induction agents have a
shorter onset and offset time, but that volatile agents
take longer to exert their effects. This means that the
gap between offset of the intravenous induction agent
and adequate depth of pure volatile anaesthesia, particularly if there has been a delay in tracheal intubation,
is a potential time for awareness. Woman having
obstetric procedures are likely to be very anxious but,
because of concerns for the baby, receive no premedication, opioid analgesia or sedative agents before
induction. Category-one caesarean sections require surgery to begin as soon after tracheal intubation as is
safe for the mother – this may mean that there might
not be enough time to build a sufﬁciently high effectsite volatile agent concentration to ensure unconsciousness. Obesity is a risk factor for awareness, and
the obstetric population includes signiﬁcant numbers
of obese patients [22]. A single ampoule of suxamethonium is frequently used to provide neuromuscular
blockade during rapid sequence induction but, because
of patient size and the increased volume of distribution
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in pregnancy, this may often be inadequate, making
tracheal intubation more difﬁcult and time-consuming;
this further increases the risk of awareness [23].
The majority of general anaesthetics in the pregnant population take place out of hours as an emergency, and the anaesthetist is likely to be junior. The
stressful nature of the situation may affect performance
and be a further factor in the incidence of awareness
[24].
Accidental awareness under a general anaesthetic
has greater and longer lasting implications for patients
than previously thought. The 5th National Audit Project found that, in obstetric patients who had been
subject to accidental awareness, at least 21% reported
new psychological morbidity – most commonly a new
anxiety state or nightmares [21].

Failed tracheal intubation
Many trainee anaesthetists would admit that one of
their biggest fears is failed tracheal intubation in an
obstetric patient. This is probably because the risks of
a failed intubation rate in an obstetric patient is considerably higher than that of the general population,
1:300 vs. 1:1000–2000 [25]. The time pressures of
obstetric procedures requiring general anaesthesia add
to the stress levels, as does the fact that over recent
years the use of general anaesthesia in obstetrics has
become less and less common; as a result, junior
anaesthetists may never have seen one before they
have to carry out their ﬁrst solo obstetric general
anaesthetic.
The failed tracheal intubation rate may be higher
in pregnant women for a number of reasons. In addition to the stress relating to the time-critical nature of
the procedure, which may degrade performance [23],
anatomical changes occur which can make tracheal
intubation more challenging. The larynx can become
oedematous, particularly in pre-eclampsia, and this can
make it difﬁcult to gain a view of the vocal cords or to
pass a tracheal tube. Breast size increases during pregnancy, and this, when combined with cricoid pressure,
can obstruct the laryngoscope handle during insertion
into the mouth. Some anaesthetists choose to use a
stubby handled laryngoscope or a polio blade for this
reason. Physiological changes also increase the risks
associated with failed intubation. In pregnancy,
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functional residual capacity is reduced and cardiac output is increased, and this means that these women
desaturate more quickly than non-pregnant patients
[26]. The gravid uterus can press on the inferior vena
cava, reducing venous return and dropping cardiac
output when the mother lies supine. To prevent this,
obstetric patients are anaesthetised with a left lateral
tilt on the bed. This can alter the view at laryngoscopy
but can also mean that cricoid pressure, if applied in a
direction that does not take account of the tilt, can
make intubation almost impossible.
The incidence of obesity in pregnancy is increasing. Obesity carries its own risks of difﬁcult intubation,
which are in addition to the ones relating to pregnancy
[22]. These patients should be carefully positioned preoperatively to maximise the chances of successful tracheal intubation. There are speciﬁc positioning devices
such as the Oxford Help Pillow to aid this [25].
In 2015, the Difﬁcult Airway Society released new
guidelines for failed tracheal intubation including, for
the ﬁrst time, guidance relating to the obstetric patient.
These focus on careful pre-induction planning, including the role of waking the patient up if intubation fails.
The use of modern airway adjuncts, including videolaryngoscopes and second-generation supraglottic airway devices, is also explored in these guidelines [26].

Aspiration
Aspiration of gastric contents by obstetric patients has
been a recognised risk for many years. It was ﬁrst
described by Mendelson in 1946, when he reported on
women having an operative delivery in New York with
an anaesthetic of nitrous oxide and ether. These
women did not have their tracheas intubated and
0.15% aspirated. Mendelson went on to describe the
complications that these women suffered, including
two who died from airway obstruction due to solid
material. The women who aspirated ﬂuid developed a
triad of symptoms, dyspnoea, cyanosis and tachycardia, now known as Mendelson’s syndrome [27]. Pregnant women are at increased risk of aspiration, due to
both hormonal and physical changes that occur during
pregnancy and labour. These include: increased intragastric pressure due to the gravid uterus; a reduction
in the lower oesophageal sphincter tone as an effect of
increased progesterone levels; and delayed gastric
© 2018 The Association of Anaesthetists of Great Britain and Ireland
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emptying during labour. The delay in gastric emptying
may also be exacerbated by the use of opioid analgesia
during labour.
Animal studies have shown that aspiration of as
little as 25 ml of acid with a pH of 2.5 can cause severe pulmonary complications. Human gastric pH is
often as low as pH 2, and in studies, up to 50% of
fasted patients have a residual gastric volume of
25 ml. This suggests that unfasted obstetric patients
will have a lower pH and greater volume, putting
them at high risk of severe complications if aspiration
does occur. Consideration must be given to prevention of aspiration, but also to altering the pH of gastric ﬂuid, so that if aspiration does occur the
subsequent complications will not be as severe. Rapid
sequence induction of anaesthesia aims to reduce the
risk of aspiration, and although it is a practice that is
often debated, it is still recommended by the Difﬁcult
Airway Society for all obstetric procedures requiring
general anaesthesia. Antacid prophylaxis, most commonly ranitidine, is given either orally or intravenously to increase the pH of the gastric contents.
This aims to minimise pulmonary damage, should
aspiration occur [28].
It is as important to consider the risk of aspiration
at tracheal extubation as well as intubation. Patients’
tracheas should be extubated when they are fully
awake and airway reﬂexes have returned. The use of a
nasogastric tube for aspiration of gastric contents
should be considered. When waking from the procedure, women should be in a head-up or left lateral
position to reduce the risk of regurgitated gastric contents being aspirated into the lungs [25].

Summary
This review discusses complications that may occur
when performing anaesthesia for an obstetric patient.
These complications span the spectrum from minor,
transient problems through to permanent, life-altering
injuries. The physiological changes of pregnancy, as
well as increasing levels of obesity in pregnant women,
make some of these complications more likely in this
setting. We highlight the need for vigilance and fastidious attention to detail, both while undertaking anaesthesia and providing analgesia to parturients. Women
should be believed when they describe either pain or
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symptoms that may be consistent with a suspected
iatrogenic injury. Early, appropriate steps need to be
taken to ensure that complications are detected and
treated.
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