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Introduction

Spinal anaesthesia (SA) has been used for obstetric analgesia
since the early 1900’s. Accordingly, it has been recognized
for over a century that this technique is not without signifi-
cant side effects. Postdural puncture headache due to the use
of large bore spinal needles was common, but more serious
was the high mortality rate associated with SA. This was
largely due to the misconception that untrained personnel could
administer SA, and that monitoring was not required. By the
1930’s the mortality rate for Caesarean section (CS) under
SA was reported as 1 in 139, and by the 1950’s SA was cited
as the most dangerous form of obstetric anaesthesia (OA).!

Since the 1960°s there have been major scientific develop-
ments that have improved the safety of both SA and epidural
anaesthesia in parturients. Regional anaesthesia (RA) now has
a mortality rate seventeen times less than GA for CS, and is
internationally advocated for this use.?

Despite this known relative safety of SA for CS, there is
now evidence that in South Africa, the number of maternal
deaths secondary to SA is increasing.’ This may be because
inexperienced and unsupervised junior doctors are being sent
to peripheral hospitals where they are required to perform OA.
As they are better trained in the administration of SA and feel
safer with this technique than GA, these junior doctors pre-
dominantly use SA. Due to the practitioner’s inexperience,
complications, when they arise, are difficult to overcome. This
is in contrast with more experienced general practitioners, who
are more likely to use GA, since they were trained to use this
technique, and better equipped to deal with complications.

It is probable that although there is a significant morbidity
and mortality associated with SA, the complication rate would
be higher if inexperienced doctors were to only use GA for CS.

The aim of this paper is to promote awareness of the com-
plications of RA for CS so they may be recognized early and
appropriately managed, thereby reducing morbidity and mor-
tality in South Africa.
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Complications of Regional Anaesthesia for CS
The three categories of RA currently employed for CS are:
1. Spinal (subarachnoid),

2. Epidural, and

3. Combined Spinal-Epidural (CSE) anaesthesia.

In the public sector most Caesarian Sections are performed
using SA. In this setting, epidural anaesthesia for labour is
infrequently used, so relatively few epidurals are extended for
CS.

Both maternal and fetal complications may occur as a con-
sequence of the use of RA. These may develop during admin-
istration of the RA, intraoperatively or in the postpartum pe-
riod.

Complications arising during administration of RA:
1. Anxiety related

The preparation required for RA is stressful for the patient,
and can result in anxiety-related physiological changes. Vas-
ovagal episodes are not uncommon and are more severe when
the patient is in the sitting than the lateral position. Severe
episodes can result in maternal asystole* and fetal compro-
mise.” Anxiolytic premedication is usually omitted lest it
causes neonatal depression, but when the mother is very anx-
ious, Img of midazolam IV may help prevent vasovagal epi-
sodes.®

2. Equipment related

Technical problems related to the spinal needle are more
frequent when the CSE needle through needle technique is
used. If the epidural space is located with a curved Huber tip
epidural needle and a fine gauge spinal needle inserted
through this, the curve may bend the spinal needle tip result-
ing in the inability to withdraw the stylet’, or causing no cere-
brospinal fluid (CSF) to flow, due to blockage by the kinked
tip.®

Blocked epidural catheters secondary to a defective com-
ponent have resulted in technical failure. The obstruction is
often located in the catheter connector and remedied simply
by changing the connector.”!°
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3. Nerve damage

Pain or paraesthesia during needle insertion or anaesthetic in-
jection is worrying as it may be a sign of iatrogenic nerve
damage.'' A previously unrecognised spinal malformation may
be unmasked'?, or the anaesthetist can easily misidentify the
lumbar interspace level and insert the needle too high and into
the spinal cord. Wherever possible, the spinal needle should
be inserted below the spinous process of L3.!* Care must also
be taken when subcutaneous skin infiltration of local anaes-
thetic is given prior to the spinal needle insertion, as spinal
cord injury has resulted from the patient inadvertently rolling
onto the infiltration needle.'*

If an epidural catheter is being sited, loss of resistance to
saline is preferable to air to identify the epidural space, as the
use of air has been associated with a higher incidence of dural
puncture and pneumoencephalus.!>!¢

Complications arising soon after administration of
RA or during CS
1. Failure of technique
Reasons for having to convert to GA preoperatively after SA
has been attempted, include inadequate block height, inabil-
ity to locate a space, paraesthesia on injection and communi-
cation problems. Panic attacks due to claustrophobia may also
require conversion to GA. Intraoperatively, pain is the com-
monest reason for technique failure. Figures quoted for the
incidence of failure of SA range from 1.7'7 to 2.9%."®

The conversion rate for epidural anaesthesia to GA varies
considerably between centers, with a mean of 6% from a UK
national survey.'” The commonest reason for conversion when
an epidural catheter is in situ, is lack of time due to a non-
reassuring fetal heart trace, rather than inadequate epidural
anaesthesia. Exteriorisation of the uterus is best avoided, since
the associated pain may also necessitate conversion to GA.'8

CSE offers greater flexibility than SA alone, as the SA gives
a denser block , which can be extended using the epidural cath-
eter. Failure rates with either component of the CSE depend
on the type of CSE and equipment used."

2. Hypotension

All methods of RA can cause hypotension, but it is more
troublesome after the rapid onset of sympatholysis following
SA. Depending on the dose used, it can occur in over 80% of
parturients having SA or CSE for CS, and may be detrimental
for both fetus and mother.?’ The uterine blood supply is not
subject to autoregulation, hence a maternal systolic pressure
of less than 100mmHg can cause “pathologic” fetal bradycar-
dia.”!

Methods commonly used to prevent or treat hypotension,
include fluid preloading, the use of hyperbaric bupivacaine,
positioning to relieve aorto-caval compression and vasopres-
sor therapy.?

All of these methods have their advocates and critics.***%
Even the recommended 15° left table tilt position is associ-
ated with aorto-caval compression and may be inadequate if
hypotension occurs.?® Large volumes of crystalloid preload
(>1000ml) usually do not eliminate hypotension as the fluid
is rapidly redistributed, and should be avoided in the pre-ec-
lamptic parturient as pulmonary oedema may ensue. Colloids
are more expensive, and a major anaphylactoid reaction due
to hydroxyethylstarch has occurred when given as the preload

to a mother with HELLP syndrome.? In the healthy parturient
20ml/kg of a crystalloid (an isotonic balanced salt solution)
administered at the time of induction of SA may be associated
with a lower requirement for vasopressor than a conventional
preload.”® A maximum of 10ml/kg is advisable in the severe
pre-eclamptic parturient.

Ephedrine, the standard first-line vasopressor, should be
given early in response to hypotension, to keep maternal blood
pressure close to baseline values.? Ephedrine use prior to de-
livery has been related to fetal acidosis (due to a -adrenergic
fetal metabolic effect), but neonatal outcomes appear unaf-
fected. There is a suggestion that in the compromised, already
acidotic foetus, this ephedrine related acidosis could become
clinically relevant, and some authors now recommend phe-
nylephrine as the first line vasopressor.*

Phenylephrine has traditionally been avoided in pregnancy
after studies in pregnant ewes showed that it caused impaired
uteroplacental blood flow. Subsequent studies of phenyleph-
rine in human pregnancy, support its value as a vasopressor
during SA for CS.*!

Ephedrine is in practice a safer drug to administer as small
inaccuracies in dose administration are less likely to cause se-
vere hypertension than phenylephrine. Phenylephrine must be
diluted to 50ug/ml and only small boluses (25-50ug) given. A
baroreceptor mediated bradycardia can result from a raised
afterload and hypertension if larger doses are given;atropine
or glycopyrrolate should be avoided when the blood pressure
is normal or raised, since severe tachycardia and hypertension
may result.*

Rarely, severe hypotension with bradycardia can occur af-
ter SA, secondary to activation of the Bezold-Jarisch reflex
(acute underfilling of left ventricle leading to activation of
vagal afferents).*® Prompt treatment with adequate doses of
vasopressors is required, as cardiac arrest may follow. If car-
diac arrest does occur, the fetus should be rapidly delivered in
order to improve both maternal and fetal survival prospects.**
Delivery benefits the mother by alleviating aortocaval com-
pression, which makes cardiopulmonary resuscitation more
effective, and also reduces maternal oxygen requirements and
carbon dioxide production.

At delivery oxytocin is given to contract the uterus. This
drug has other significant pharmacological actions: it causes
systemic vasodilatation (and coronary vasoconstriction) and
must be cautiously administered, if at all, if the patient has
become hypotensive from SA or haemorrhage, as the combi-
nation of vasodilatation and circulatory insufficiency can prove
fatal.®

3. High Motor Block

The classic symptoms of a total spinal block are generally well
known to anaesthetists and include a rapid cephalad progres-
sion of sensory block, paralysis, apnoea and hypotension. The
standard principles of resuscitation (airway, breathing, circu-
lation) are required. Airway protection to avoid aspiration and
circulatory support with relief of aortocaval compression are
additional resuscitative requirements in the parturient.

High motor blocks of a lesser degree may also result in
difficulties in talking, swallowing and breathing, according to
the level of the block. Intubation may be required to prevent
aspiration and adequately oxygenate the patient. This compli-
cation is often related to high doses of intrathecal local anaes-
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thetic, but may occur when standard doses are used. Although
a high motor block usually occurs soon after the induction of
SA, it may be delayed, and result from a change in the posi-
tion of the patient. Hence the patient must at no times be left
unmonitored for at least 90 minutes after SA.

High motor block can also occur after accidental SA injec-
tion via a previously functional epidural catheter, and after a
SA is given when an epidural block fails. The latter situation
often arises when an urgent CS is required in a patient whose
epidural block for labour analgesia has failed, or was associ-
ated with an accidental dural puncture. The use of spinal ana-
esthesia in this situation is controversial.*® Epidural injections
of fluid (saline or local anaesthetic) can significantly com-
press the lumbar subarachnoid space and cause significant rises
in level of block of SA.* If time permits, the residual epidural
block can be extended with a second, low thoracic epidural
catheter or a CSE with a reduced dose of SA bupivacaine. If a
single-shot SA is used, careful patient positioning restricting
the spread of hyperbaric bupivacaine should be employed.**

4. Loss of Consciousness

This is usually due to severe hypotension from a high spinal
block. On occasion a patient can lose consciousness while
haemodynamically stable, and this has been attributed to sub-
dural spread of anaesthesia. Here the signs of cephalad exten-
sion of the block are usually slower than with an immediate
total spinal block, and patients may complain of dyspnoea,
weakness of the arms or dysarthria. There may be no warning
before the loss of consciousness (LOC) suddenly occurs some
time after the block has been inserted.*

Other causes of LOC during CS include air*® or amniotic
fluid embolism, pulmonary embolism*!, inadvertent sedative
drug administration or hysteria. These require systematic ex-
clusion.

5. Intravenous injection of local anaesthetic

With the advent of multi-orifice epidural catheters, the wide-
spread use of aspiration to test for intravascular placement,
and the fractionation of epidural doses, this complication of
EA for CS is now infrequent. Test-doses with adrenaline may
give confusing results and should be avoided in pre-eclamptics
as a hypertensive crisis can be precipitated or uterine blood
flow reduced.

6. Shivering

This can be a troublesome side effect of RA for CS for both
the mother and the anaesthetist. It interferes both with mater-
nal comfort and monitoring. Moreover, shivering increases
maternal oxygen consumption and particular efforts should be
taken to avoid shivering when other pathology resulting in
maternal or fetal hypoxaemia is present. The aetiology of shiv-
ering associated with SA is complex and poorly understood.
It occurs in women who have both low core temperatures (ther-
moregulatory shivering) and core temperatures>38.0°C (non-
thermoregulatory shivering).

(a) Thermoregulatory shivering: RA causes loss of sym-
pathetically mediated peripheral vasoconstriction, with
redistribution of heat from the central core to the pe-
riphery. This can result in a rapid fall in core tempera-
ture and thermoregulatory shivering. Skin warming
with a forced-air warmer can prevent this by increas-

ing skin temperature and thus reducing heat redistri-
bution.*
Other standard measures such as maintaining an ad-
equate environmental temperature and avoidance of
prolonged skin exposure and cold intravenous fluids,
are also of benefit. EA causes more shivering during
CS than SA, as the latter is associated with a more
rapid increase in skin temperature from vasodilata-
tion, and thus blunting of the hypothermic response.*?
(b) Non-thermoregulatory shivering:
Epidural anaesthesia for labour is known to cause a
rise in maternal temperature.* In 5% of mothers the
temperature may exceed 38°C, and whilst generally
not of significance, this has been associated with fe-
tal tachycardia.
Shivering can occur with high core and high skin tem-
peratures, which suggests “passive” hyperthermia, as
opposed to shivering with a high core but low skin
temperature, which indicates “febrile” hyperthermia,
being actively maintained by the patient’s thermoregu-
latory system. Predictive factors and mechanisms for
hyperthermia with shivering during epidural
anaeshesia are unknown.®

In clinical practice one must be aware that shivering can be
due to both low and high maternal core temperatures. There-
fore, core temperature should be measured before active warm-
ing.

Pharmacological treatment of shivering includes epidural
fentanyl(25g)* and intrathecal pethidine.*’ Intravenous pethi-
dine and clonidine (30ug)*® are effective, but may be associ-
ated with fetal and maternal sedation..

7. Adverse effects related to intrathecal opioids

Fentanyl and/or morphine are frequently administered in com-
bination with intrathecal bupivacaine, to enhance and prolong
intra- and postoperative analgesia.

Intrathecal (IT) morphine is clinically useful for postop-
erative analgesia, but is associated with significant side ef-
fects. Even the currently recommended dose of 0.1mg, which
provides good analgesia for up to 11 hours postoperatively,
will result in an estimated incidence of 43% for pruritus, 10%
for nausea and 12% for vomiting.*” Using this low dose, de-
layed respiratory depression is very uncommon in the obstet-
ric population, although its exact incidence is unknown. In
one review it was observed in only one patient (out of 485
patients) and the number needed to harm (NNH) for respira-
tory depression calculated as 476 (95% confidence interval
164 - 0).5° Higher doses may be associated with a higher inci-
dence of clinically significant respiratory depression after CS.>!
Rarely, IT morphine for CS may cause postoperative shiver-
ing, hypothermia and excessive sweating. The mechanism
probably involves a disturbance of hypothalamic thermoregu-
latory mechanisms after cephalad spread of morphine, since
naloxone antagonised these effects.>

Intrathecal fentanyl (12.5ug) for CS provides better intra-
operative analgesia than IV fentanyl, with fewer side-effects
such as nausea, vomiting and hypotension. However fentanyl
provides little benefit in terms of postoperative analgesia.*
Pruritus is dose-dependent, and the incidence is higher when
given IT (26%) than IV (8%).%?
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8. Myocardial ischaemialinfarction

Electrocardiographic (ECG) changes suggestive of myocar-
dial ischaemia are common during CS.* Although these
changes occasionally may be associated with symptoms of
chest pain and dyspnoea, measurement of cardiac enzymes and
echocardiographic analysis suggest that these ST changes are
not associated with myocardial injury, but related to tachycar-
dia induced ECG changes.’>%

Excessive doses of vasopressors during SA for CS have led
to myocardial infarction, secondary to coronary artery plaque
rupture, in a patient with no previous history of coronary ar-
tery disease. Whilst this is a rare event, it is prudent to main-
tain perioperative haemodynamic stability.”’

Postoperative complications

1. Postdural puncture headache (PDPH)

Dural puncture can lead to CSF loss with resultant intracra-
nial hypotension, compensatory venodilatation and headache.*®
The larger the size of the needle puncturing the dura, the greater
the CSF loss, and incidence of headache. The incidence of
PDPH can be as high as 70% if a Tuohy needle has been used.>
Pencil-point needles separate rather than cut dural fibres and
produce less PDPH than cutting needles, but may be associ-
ated with a higher incidence of paraesthesia and potential nerve
damage, since the orifice is proximal to the needle tip. The
Atraucan® needle with an atraumatic and narrow cutting bevel
has recently been marketed as a compromise. It has a lower
incidence of paraesthesia than pencil-point needles and a rela-
tively low incidence of PDPH for a beveled needle.*

PDPH usually starts within three days of dural puncture. It
is characteristically postural, exacerbated by standing. In a few
cases, more severe neurological complications have developed,
including intracranial haematomas due to rupture of thin-
walled dural blood vessels following reduction of CSF pres-
sure. The diagnosis may be difficult, since a chronic subdural
haematoma may be mistaken for psychiatric disease®, and
seizures may be diagnosed as eclamptic rather than secondary
to raised intracranial pressure associated with haematoma.®
If the diagnosis is in doubt, a computerized tomographic (CT)
brain scan is of value.

Untreated, a PDPH usually resolves after a week, but can
persist indefinitely in a minority of cases. Treatment is with an
epidural blood patch. An early report suggesting that a better
success rate is achieved by delaying the blood patch for 24
hours® has been criticized. It was an uncontrolled, retrospec-
tive study, in which the patients who had dural punctures with
smaller needles were only in the late treatment group. Unless
PDPH symptoms are severe, it is recommended to wait 24 hours
before performing a blood patch, in order to confirm the diag-
nosis and ensure the spinal block has completely regressed.®
The success rate for the blood patch is then estimated at 70-
80%%, and this is also the success rate for repeating the patch.

Intrathecal saline (10ml) injected immediately after an ac-
cidental dural tap (or through an intrathecal catheter inserted
after the inadvertent dural tap) has also been shown to reduce
the incidence of PDPH and the need for blood patch.® Most
other treatments are ineffective.

2. Intraspinal haematoma
Only 2 cases in over 900,000 spinal blocks in two combined
series have been reported, in part due to the avoidance of RA

in the presence of coagulopathy or thrombocytopaenia. Most
units permit RA where the platelet count is >75 000 x109/d1
providing no other coagulopathy or clinical bleeding exists.*

Complications may arise when epidural catheters have been
inserted and the platelet count subsequently decreases, for ex-
ample in severe pre-eclampsia. The timing of catheter removal
is then important, since the trauma of removal may precipi-
tate a spinal haematoma.®

3. Infective complications

Meningitis and epidural abscesses occur infrequently. Strict
aseptic techniques should always be used when administering
RA, including wearing face masks, as Streptococcus viridans
from the oropharynx of anaesthetists has been associated with
meningitis in the parturient.®

There is often concern about introducing spinal infection
when a patient has another infection such as chorioamnionitis.
If the patient is haemodynamically stable, the fever low-grade
and antibiotics have been administered, then SA is considered
safe.”

Only one case of discitis has been reported after SA for CS,
and one after epidural anaesthesia for labour. Both parturients
were otherwise healthy. CT guided fine-needle biopsy was used
to aspirate and isolate Streptococcus bovis of uncertain source
from the affected disc of the first patient. Propionibacterium
acnes was isolated in the second case, with a probable skin
source related to multiple attempts at epidural insertion. Both
patients recovered well after six week courses of antibiotics.”""

4. Chronic adhesive arachnoiditis (CAA)

Obstetric epidural anaesthesia may be implicated in this con-
dition. The diagnostic criteria include back pain aggravated
by exertion, with or without leg pain, neurological abnormali-
ties, and characteristic MRI findings.

Additives to epidural solutions are a possible cause of CAA,
hence only preservative-free solutions may be used. In addi-
tion, epidural adrenaline has associated with CAA, but the
evidence for cause and effect is not clear. There is no evi-
dence that the preservative-free, low concentration bupivacaine
and opioid combinations in current use, lead to this condi-
tion.”

5. Hearing Loss

Low-frequency hearing loss has been reported after SA. Usu-
ally this is minor and transient, but it can be permanent and
disabling, particularly when associated with vertigo and tin-
nitus.” This problem has been attributed to CSF leakage, caus-
ing a reduction in perilymph pressure in the cochlea.” Cutting
type needles of larger gauges (22G)are associated with a higher
incidence of this complication than when finer gauge Quincke
needles (25G) or pencil point needles are used.”® As in the
case of PDPH, an epidural blood patch may be used success-
fully to treat this complication.

6. Reactivation of herpes simplex virus (HSV)

Patients with previous HSV given epidural morphine for CS,
have a 9% incidence of reactivation of this virus, typically 2-
5 days postoperatively.”® This complication also occurs after
IT morphine. The infection reappears in the same distribution
as the primary infection, typically on the mouth as herpes
labialis as it is often the trigeminal region that is originally
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infected. In addition to the unpleasant sensation for the mother,
there may be serious ocular involvement, or neonatal infec-
tion. Neuraxial morphine should thus be avoided in patients
with a history of HSV infection.

Conclusion
RA is safe for CS, provided that the anaesthetist is aware of
the complications associated with the various techniques, takes
precautions to prevent complications where possible, carefully
monitors the patient, and treats complications timeously and
appropriately.
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