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Overview:

- History
- Practical issues: technique / failure rates
- Safety issues: balance function during ambu-

latory CSEs / epidurals

History:

A combined spinal epidural (CSE) technique is a
combination of both a spinal and an epidural
block. A CSE allows the anaesthetist the flexibi-
lity of using the advantages of both techniques
with very few associated problems. Although there
are several methods to perform a CSE, by far the
most popular way to perform a CSE is to use a
single interspace, needle through needle techni-
que (1). Usually a definite dural “click” is felt when
the spinal needle enters the subarachnoid space.
Entry is confirmed by seeing CSF at the hub of
the spinal needle when its stillette is removed.
After intrathecal drug injection, the spinal need-
le is removed and the epidural catheter placed.

CSEs have enjoyed the most success in obstet-
rics not only to provide anaesthesia for Caesarean
section (2), but also to provide rapid analgesia
for labour (3-6). Probably the first use of CSE for
labour analgesia was by Barbara Leighton’s group
from Philadelphia, USA in 1988 (7). The rapid
onset of analgesia using either opioids alone or a
local anaesthetic / opioid mixture, followed by
the ability to continue labour analgesia with the
epidural catheter led to a surge in popularity for
CSE for labour especially in the USA. In the UK
the CSE technique was introduced for labour

analgesia by Barbara Morgan and her colleagues
in the early 1990s at Queen Charlotte’s Hospital
in London (8).

Technical failure / Locking CSE
needles

One of the main problems, especially for novi-
ces, of the needle through needle CSE techni-
que, is difficulty immobilising the spinal needle
at the time of intrathecal injection. At this stage
the long spinal needle is held in place only by
the dura mater. At this point there is a risk of
needle displacement during syringe connection
or intrathecal injection. Failure rates with the
spinal injection can in fact be as high as 10%
when the technique is first introduced into a unit
(9), but usually falls to very low levels with expe-
rience. To reduce the chance of spinal needle
movement during injection, various locking spi-
nal needles have been developed (10), which can
be locked to the epidural needle at the hub in-
cluding the recent CSE cure locking device (11).

Needle through needle CSE sets. Any long spinal
needle can be used with an epidural needle but
due to different hub designs and shaft lengths
success is variable. Joshi et al suggested that the
length of the spinal needle protrusion should be
greater than 13 mm (12), as a 10-mm protrusi-
on distance caused technical failures in 15% of
patients. The SIMS Portex CSEcure® (11) and
the B-D Adjustable Durasafe® CSE (10) system
both have 15 mm maximum protrusion distan-
ces. The spinal needle should however be inserted
only until the dura is punctured and CSF seen.
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Further advancement may risk nerve damage or
cause the needle to pass through the front of the
dural sac and hit the posterior wall of the verteb-
ral column.

Drug regimes:

CSEs have become increasingly popular to provi-
de pain relief during labour, mainly due to the
rapidity of onset compared to standard epidural
analgesia (8,9,13,14). These regimes also allow
most mothers the ability to walk during their la-
bour due to the low incidence of motor block. It
is important to remember that these “ambulato-
ry epidurals” can be provided using low dose epi-
dural and CSE regimes both which have a low
incidence of lower limb motor block. Some typi-
cal CSE regimes are given below:
- Spinal dose = 2.5 mg bupivacaine + 25 µg fen-

tanyl; epidural dose = 0.1% bupivacaine + 2
µg/ml fentanyl (15 ml intermittent bolus or
8-15 ml/h infusion) / Queen Charlotte’s Hos-
pital Regime

- Spinal dose = 2.5 ml of epidural mixture (0.1%
bupivacaine + 2 µg/ml fentanyl) = 2.5 mg
bupivacaine + 5 µg fentanyl; epidural dose =
as above / Royal Free Hospital Regime

- Spinal dose = 2.5 mg bupivacaine + 5 µg su-
fentanil; epidural infusion of 0.0625% bupi-
vacaine + 0.25 µg/ml sufentanil at 10-12 ml/
h
At our institution all our low dose epidural

mixtures (LDM) are pre-mixed in syringes by the
hospital pharmacy. During the previous 4 years,
for convenience 2.5 ml of the epidural LDM
(equivalent to 2.5 mg bupivacaine + 5 µg fen-
tanyl) is used for the initial spinal injection and
appears to provide equally good labour analgesia
in the majority of patients. The use of the same
epidural mixture for the intrathecal injection has
also been reported by Vercauteren et al (15).

Balance function

· Many anaesthetists are concerned about mot-
hers falling during ambulation following CSE
/ epidural analgesia (16). Certainly motor
block must be absent to allow the mother to
walk. If a mother can sustain a straight leg rai-

se against a downward force (9), then it is pro-
bably safe to get her out of bed. If she has mi-
nor degrees of motor block she should not walk,
but can be encouraged to stand by the bed or
sit in a chair. Since motor block will increase
with time regardless or whether an intermit-
tent bolus (13) or infusion method (17) is
used, it is important to assess lower limb mo-
tor power each time prior to ambulation.

· Somatosensory inputs such, as proprioception
from joint receptors, via the dorsal columns of
the spinal cord are needed to maintain accura-
te balance (18). Apart from simple clinical tests
(using distal joint displacement to measure
proprioception and a tuning fork to evaluate
vibration sense) to assess dorsal column func-
tion (DCF), more invasive methods such as
somatosensory evoked potentials (SEPs) have
also been used after low dose epidurals (19).

· Normal balance and walking depend not only
on somatosensory input to the brain but also
information from visual and vestibular recep-
tors (20,21).
Buggy et al found a 66% incidence of DCF

following 15 ml of 0.1% bupivacaine with 2 µg/
ml fentanyl epidurally in labouring women (18).
Since a 15 mg bupivacaine (3 ml of 0.5% bupi-
vacaine) test dose was used prior to the main epi-
dural dose, the high incidence of abnormal signs
should be related to a total dose of 30 mg bupi-
vacaine. Parry et al from our unit comparing low
dose labour CSE and low dose epidural, without
a test dose, with patients receiving 10 mg intrat-
hecal bupivacaine for elective Caesarean section,
found only a 7% incidence of dorsal column ab-
normalities in the low dose groups in contrast to
a 97% incidence in the caesarean section group
(22). Platt et al reported no DCF abnormality in
patients receiving low dose CSE and further sug-
gested that the mothers’ own judgement regar-
ding her ability to walk should also be taken into
consideration (23). Bell et al from our unit re-
cording SEPs after posterior tibial nerve stimula-
tion found no difference in dorsal column trans-
mission between patients with CSEs and preg-
nant controls awaiting elective caesarean section
or induction of labour (19).

More recently we have used computerised dy-
namic posturography (CDP) to accurately evalu-
ate balance function after ambulatory CSE (24).
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CDP is a sophisticated method of individually
assessing the relative contributions of somatosen-
sory, visual and vestibular inputs to maintain ac-
curate balance. Essentially the subject stands in
front of a 3-sided visual surround on a pressure
sensitive forceplate, which records the amount of
patient sway during each of the test protocols.
These protocols include independent movements
of both the visual surround and the forceplate in
an anterior-posterior direction. This technique
has been extensively validated in a range of sub-
jects with both normal and abnormal balance
function including patients with vestibular disor-
ders, following weightlessness in astronauts (25),
in the elderly (26), and also following day case
anaesthesia (27). Of particular interest has been
the use of posturography to assess balance func-
tion in a group of volunteers receiving epidural
infusions of ropivacaine and bupivacaine (28). In
this study posturography proved to be a sensitive
index of balance function between the different
infusion regimes. Within our unit, Pickering et
al found no significant differences in sensory or
motor co-ordination scores between mothers re-
ceiving low dose CSE for labour analgesia in com-
parison to pregnant controls. Interestingly 3 pa-
tients in the CSE group with an abnormal clini-
cal Romberg’s test had a normal SOT2 score,
which is a quantified Romberg’s test. This mere-
ly serves to illustrate the subjective nature of this
clinical sign. Further posturographic work using
the Balance Master 6.1, the updated version of
the original CDP Equitest machine used by Picke-
ring et al, has assessed sway while pregnant pa-
tients are actually walking on a 5 foot pressure
sensitive platform (29). This has led to a more
dynamic assessment of balance during ambulati-
on. McLeod et al from our unit, utilising the
Balance Master 6.1, studied patients after am-
bulatory labour CSE as well as both pregnant and
non-pregnant controls and found only differen-
ces between the pregnant and non-pregnant cont-
rol groups. Pregnant patients walked with a wi-
der based gait and swayed more on turning 180
degrees. There were no differences between preg-
nant patients after CSE compared to pregnant
controls, suggesting that providing lower limb
motor power is satisfactory, it may be as safe for
patients to mobilise after low dose epidurals as
any pregnant woman.

Conclusion:

Over the past 10 years or more labour regional
analgesic techniques have become inherently sa-
fer primarily due to the increasing use of low dose
local anaesthetic / opioid combinations which
have the added advantage of permitting ambula-
tion for short periods. The introduction of low
dose CSE for labour analgesia with its distinct
advantage of providing rapid pain relief has ad-
ded a useful technique to the anaesthetists’ ar-
mamentarium.
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