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Purpose of review

Even if its use is scarce in most countries, many articles concerning combined spinal epidural (CSE) were
published. In this review, we present the latest advances concerning CSE in obstetrics.

Recent findings

During labour, CSE improves epidural analgesia quality. Epidural with intradural opioids can produce
maternal hypotension and foetal heart rate abnormalities (FHR-Ab), without increasing the caesarean
section rate. For caesarean section, CSE decreases the neuraxial block failure rate, with no significant
increase of complications. Epidural volume extension (EVE) after CSE for caesarean section could be an
interesting option even though more evidence is needed.

Summary

For labour analgesia, CSE has the fastest onset time of analgesia. Its side effects have no consequences on
maternal, labour or foetal outcomes. It provides better analgesia than epidural analgesia and can be used
for external cephalic version and high-risk patients. For caesarean section, CSE has become the reference
neuraxial technique for low-dose spinal anaesthesia, with higher success rate compared with regular spinal
anaesthesia. Recent systematic revisions did not confirm this superiority. CSE offers the advantage of EVE,
intraoperative top-ups, postoperative administration of neuraxial opioids and local anaesthetics. The risk of
complications is balanced by the benefits of the technique.
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INTRODUCTION

Combined spinal epidural (CSE) has demonstrated
its effectiveness and safety during labour and cae-
sarean section in the last 20 years. Despite its success
in the scientific literature, it is not very popular in
many countries.

Neuraxial analgesia is the ‘gold standard’ for
labour pain relief: epidural, spinal anaesthesia or a
combination of both are an option. Continuous
spinal technique and dural puncture epidural
(DPE) have been described [1]. Little evidence exists
concerning the use of CSE: In Belgium [2] and Spain
[3], CSE is used in 20% of cases. Recent surveys on
practice do not even mention CSE for labour anal-
gesia [4].

Despite a faster onset of the block with CSE,
maternal satisfaction is not affected, compared with
low-dose epidural. Moreover, CSE does not increase
motor block and obstetric or neonatal outcomes
compared with epidural [5]. No difference was
 2020 Wolters Kluwer H
found in rates of postdural puncture headache
(PDPH), neuraxial infection or other complications
[6]. Foetal heart rate abnormalities (FHR-Ab) have
been described following the initiation of labour
neuraxial analgesia. After CSE, this phenomenon
is probably increased by the hypotension at high
local anaesthetic spinal dose, by the higher vaso-
pressor use, and the use of high intrathecal opioids
doses [6].

Since its first description at the beginning of the
1980s [7,8], CSE has become very popular for
ealth, Inc. All rights reserved.
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KEY POINTS

� CSE can be used for labour analgesia for whenever
women ask for a rapid pain relief, epidural re-siting,
when high failure risk, obese, cardiac parturients, and
women with high risk of caesarean section or
anticipated difficult airway.

� For a successful external cephalic version, a CSE
technique is advisable.

� Early CSE can be safely performed with opioids,
especially in high-risk parturients for labour analgesia.

� For caesarean section, CSE allows the use of low-dose
spinal anaesthesia.

� CSE suitable for all caesarean section in spite of a
higher cost and time of performance, compared with
spinal anaesthesia especially in high-risk women.

CSE for labour analgesia and caesarean section Guasch et al.
caesarean section and some advocate in favour of its
use by default for all caesarean sections. No consen-
sus has been reached so far, and spinal anaesthesia
remains the gold standard [9]. Recent systematic
 Copyright © 2020 Wolters Kluwe

Table 1. Indications for combined spinal epidural in labour and

Indication Reason

Labour analgesia

Fast control of pain Multiparous women (faster

Block failure anticipated risk If previous labour analges

Need to re-site an epidural catheter For asymmetric, failed or p

Morbid obesity Labour analgesia is more
the midline. In case of C

High-risk cardiac parturient CSE allows only intratheca

High risk of CS In case of VBAC/TOLAC,
you get CSF and you ar

Caesarean section

Low-dose spinal anaesthesia Low-dose local anaesthesia
and vomiting

Risk of prolonged surgery and risk
of reintervention

CSE makes possible the ad
surgery or if a reinterven

Programmed caesarean section As opposed to category I
time of performance

Postoperative analgesia CSE give the possibility of
period

High cardial risk The possibility of titrating n
option, and even better

Preeclampsia grave

Cardiopatı́a congénita

Obese patient CSE improves the success
block in case of incomp
category of patients.

CSE, combined spinal epidural; CSF, cerebrospinal fluid; CS, caesarean section; G
labour after caesarean.
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reviews concluded that CSE is a valuable option,
even if it is not a better technique than spinal
anaesthesia for caesarean section in many aspects.
However, the evidence that supports these conclu-
sions is low [5].

Knowing this evidence, the question is: why
do not we perform CSE more often for labour
analgesia and caesarean section, and in which
indications should we recommend its use? We will
try to update these aspects, according to current
evidence.
COMBINED SPINAL EPIDURAL AND
LABOUR

Compared with epidural for labour analgesia, CSE
brought several advantages (Tables 1 and 2) [1,10]:
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(2)
 Fewer episodes of breakthrough pain during the

first stage of labour

(3)
 Decrease of local anaesthetic consumption,

motor weakness and duration of first and sec-
ond stage of labour
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block, or in case it is needed a better sacral spread.

lt in obese women. If CSE, CSF is seen, you are sure you’re in
risk of GA is lower

id technique use (early pain relief without sympathetic block)

, or any other risk for emergency CS, CSE allows to be sure
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tration of local anaesthetic top up doses during prolonged
must be performed.

SE is indicated in nonemergent surgery because of its longer

nistering opioids and local anaesthesia in the postoperative

ial block with CSE makes of this technique an excellent
continuous spinal anaesthesia, because of a better reliability.

f spinal component, avoiding a GA. It permits to top up the
euraxial block or prolonged surgery (more frequent in this

eral anaesthesia; VBAC/TOLAC, vaginal birth after caesarean/trial of
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Table 2. Recommendations for combined spinal epidural in labour and caesarean section

Recommendation Reason

Labour analgesia

Early labour CSE Consider the use of only opioids

CSE after a failed epidural Consider CSE for rapid analgesia

CSE in case of difficult neuraxial block Consider CSE to have evidence of successful technique as you can see CSF

CSE for ECV Consider use of CSE to increase the success rate of ECV and for safety reasons (it allows to
extend the block in case of emergency CS)

In case of nonreassuring FHR Consider just an epidural or DPE instead of CSE as first option

Caesarean section

Performance of the CSE in the midline A good training in CSE is important to obtain the best results, given that lateral deviation of
the needle is associated with higher failure of CSE

Administer low spinal dose of local
anaesthestic

When a CSE is performed, low-dose spinal is recommended to decrease the side effects of the
technique

Control hypotension with vasopressors The administration of vasopressors permits to control sympathetic block. Special attention
should be paid not to decrease excessively the local anaesthesia dose, given that the ED95
is increased with phenylephrine infusion.

Consider EVE In specific cases, EVE is an option, when very low doses of local anaesthesia should be used
for high-risk patients.

CSE, combined spinal epidural; CSF, cerebrospinal fluid; CS, caesarean section; DPE, dural puncture epidural; ECV, external cephalic version; EVE, epidural
volume extension; GA, general anaesthesia;

Obstetric and gynecological anesthesia
Onset time and sacral blockade

Compared with epidural and DPE, CSE has the
fastest onset-time [1]: the time to adequate analge-
sia, following an administration of intrathecal bupi-
vacaine with fentanyl is 2 [0.5–6] minutes [10].

Sensory blockade does not always spread to the
sacral dermatomes, and some patients complain of
perineal somatic pain and pressure during the
second stage of labour, but this is more common
with epidural analgesia. The larger diameter of
sacral nerve roots and fibres, their caudal location,
and the thick dura mater that surrounds them
explain this. Fluoroscopic studies show a greater
cephalad than caudal distribution of the solution.
Intrathecal administration allows an easy cepha-
lad and caudad spread: drugs reach the nerve roots
faster than epidural, with a higher sacral coverage.
Painful rectal pressure relief is obtained in 94.8%
(CSE) versus 68.7% (epidural) (P<0.0001) [11–
13]. The DPE technique also seems to improve
caudal spread when 25–26-gauge Whitacre nee-
dles are used [10].
Labour and maternal outcomes: duration of
first stage of labour and foetal heart rate
abnormalities

The first stage of labour is not longer with CSE [14
&&

],
versus epidural, and may be even shortened [15].

Pain relief after a CSE results in a preservation of
uterine contractility during first stage of labour: it
was associated with a reduction of the levels of
 Copyright © 2020 Wolters Kluwer H
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epinephrine (which decreases uterine contractility),
but not so much as those of norepinephrine (which
increases it). Moreover, the adjuvant use of intra-
thecal opioids contributes to an increase in maternal
uterine contractility.

No significant difference was found in: duration
of labour, rate of instrumental delivery, emergency-
caesarean section, and neonatal outcome in partu-
rients who received CSE for labour versus epidural
analgesia [16].

Transient FHR-Ab may appear following the
initiation of CSE but they do not increase the risk
of caesarean section [17

&&

].
Hypotension has been related to FHR-Ab: higher

spinal doses of local anaesthesia during CSE were
associated with more pronounced hypotension and
vasopressor use. Intrathecal ED50% for bupivacaine,
ropivacaine and levobupivacaine during labour are
respectively, 1.56 mg (1.25–1.94), 1.95 mg (1.57–
2.43) and 2.20 mg (1.76–2.73) [18].

FHR-Ab after intrathecal opioids administration
have been widely reported, especially when high
doses were used [6]. With 7.5 mg of sufentanil, up
to 24% of parturients showed cardiotocographic
changes. Intrathecal sufentanil provokes a higher
incidence of pathological tracings than intrathecal
or epidural fentanyl [19

&&

].
Uterine tachysystole concerns have led some

providers to decrease the dose of intrathecal opioid
or avoid CSE, even though much higher doses than
the ED95 are sometimes used (ED95 of intrathecal
sufentanil is 8.9 mg) [20,21].
ealth, Inc. All rights reserved.
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Other factors like oxytocin infusion, hypoten-
sion or long fasting period, were also related to
FHR-Ab.

DPE technique does not include direct spinal
opioids administration. Its onset is slower, with a
lower incidence of uterine tachysystole and hyper-
tonus than CSE [relative risk (RR) 0.22; P< .001] [1].
Success of the technique

Failure rate with CSE is lower than epidural (7 versus
12%), because of an earlier recognition of a mis-
placed epidural catheter [22], a lower incidence of
false loss-of-resistance, and the cerebrospinal fluid
(CSF) visualization in the spinal needle [23].

A lower rate of unilateral block was described
with CSE compared with epidural (RR¼0.48),
although the rate of re-sited catheter was not lower
[14

&&

].
A predictive model for re-siting epidural cathe-

ter has identified breakthrough pain [odds ratio
(OR)¼4.42], increasing age (OR¼1.07), increased
postepidural pain score (OR¼1.35), inability to
obtain CSF in CSE (OR¼2.06) and venous puncture
(OR¼1.70) as predictors of epidural catheter re-
siting, whereas spontaneous onset of labour
(OR¼0.31) was protective [22,24

&&

,25].
The effect of the initial spinal injection of CSE

can be seen during the first hour, and vanish after
[26].

CSF through the spinal needle is a confirmation
that the technique has been performed in the mid-
line [27

&&

]. The local anaesthetic pass through the
dural hole, might improve the spread of the block
like for DPE, but not confirmed [11].

CSE has been recommended as a rescue tech-
nique for epidural analgesia failure [28].
Maternal side effects

CSE increases the risk of nausea and vomiting, pru-
ritus, and maternal hypotension, but not the risk of
sedation, caesarean section rate, instrumental deliv-
ery or prolonged duration of labour.

A meta-analysis by Grangier et al. [29] assessed
the role of intrathecal and epidural opioid on mater-
nal side effects. The doses showed a high variability
between trials. The risk of hypotension, pruritus,
nausea and FHR-Ab was higher when both intrathe-
cal and epidural opioids were used.

CSE can be started with intrathecal opioids only
(sufentanil or fentanyl), allowing a fast and long
analgesia. It can be used at early stages of labour, and
continued with a conventional epidural analgesia
regime [19

&&

].
 Copyright © 2020 Wolters Kluwe
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No evidence supports an increased risk of PDPH
after a CSE or DPE, versus epidural analgesia.
Maternal satisfaction

This is a multidimensional concept, related or not to
labour analgesia. Yurashevich et al. [30] described
various risk factors for maternal dissatisfaction after
vaginal delivery like pain intensity during the both
stages of labour, postpartum pain intensity, delay
superior to 15 min in providing epidural analgesia,
postpartum headache and pruritus, but CSE is not
one of them.
High-risk parturients
(1)
r H

rved.
High-risk cardiac patients are often seen in
labour wards nowadays [31]. Analgesic techni-
ques with a good sacral spread (epidural or CSE)
should be considered. Opioid-based CSE with-
out local anaesthetic may provide a slower onset
of sympathectomy and a slower decrease in
systemic vascular resistance.
DPE technique may be also helpful. Continuous
spinal analgesia offers also a good dose titration,
but presents more side effects [1].
Assuring an efficient neuraxial analgesia during
labour may avert the need for a rapid induction
of general anaesthesia in the event of an emer-
gent-caesarean section. Early replacement of
ineffective epidural catheters is important [32].
(2)
 Obesity is related to maternal mortality and
neuraxial block failure [33]. CSE provides rapid
onset of dense labour analgesia. The concern of
an ‘untested catheter’ that may fail after the
spinal component is not confirmed by literature
[34]. DPE could be also an alternative although
there is no specific evidence in obese parturients
[35].
OTHER ASPECTS OF COMBINED SPINAL
EPIDURAL

Combined spinal epidural for external
cephalic version

CSE increases ECV success rate, offers the possibility
to titrate the dose and to perform an emergency
caesarean section if needed. ECV procedure can be
responsible for abruptio, foetal bradicardia and
other severe obstetric complications. It is offered
to parturients by the obstetricians as an alternative
to caesarean section, as a painless procedure. CSE
characteristics probably improves maternal comfort
[36–38].
ealth, Inc. All rights reserved.
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Obstetric and gynecological anesthesia
Costs

Direct costs of CSE are higher than epidural. CSE in
separate spaces is not cost-effective, and midline
epidural evidence is lost. However, indirect costs
should be included to address this issue (need of
re-siting, physician workload, etc.).
COMBINED SPINAL EPIDURAL FOR
CAESAREAN SECTION

CSE inserting an epidural catheter, followed by a
spinal injection in the immediate lower interverte-
bral space is possible [39], but needle-through-nee-
dle technique is more advisable for caesarean
section. Epidural needles with a distal black hole
allow the spinal needle to come out of the epidural
needle straight. This modified Tuohy needle showed
greater success rates [40]. The needle-through-nee-
dle technique is still criticized by some authors, who
describe a significant number of failed blocks [39],
which other authors attribute to an excessive para-
median deviation of the Tuohy needle [27

&&

].
Efficacy of the neuraxial block

For elective caesarean section, 0.8–1,3% regional
blocks required a conversion to general anaesthesia
[41,42]. CSE showed the best success rate of the
neuraxial block: epidural block failed in 6.2% of
the cases, versus 1,5% for spinal anaesthesia and
only 0.6% for CSE [43]. These low rate conversion to
general anaesthesia during caesarean section were
confirmed by Sadashivaiah et al. [44] with a failure
rate of CSE of only 0.23%, mostly in obese patients
with difficult puncture. Like for labour analgesia,
the possible best efficacy of CSE could be explained
by a better placement of the spinal needle in the
midline, with a better and more homogeneous
extension of the block [27

&&

]. This result was not
confirmed in a recent systematic review [5], where
conversion to general anaesthesia was not signifi-
cantly different between CSE and spinal anaesthesia
when not only high doses but also low doses were
used. A high heterogeneity of results in this meta-
analysis makes it difficult to conclude.
Low dose of spinal local anaesthetics for
caesarean section

CSE permits the reduction of intrathecal dose with
good safety conditions for the parturients. Under
CSE, the ED95 of hyperbaric and isobaric bupiva-
caine were determined to 11.3 [45] and 13 mg [46]
respectively, when associated with 10 mg fentanyl
and 200 mg morphine.
 Copyright © 2020 Wolters Kluwer H
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Low and ultra-low doses of local anaesthetic
minimized the side effects of spinal anaesthesia. Even
3.5 mg of heavy bupivacaine with fentanyl were used
[47], with a lower incidence of hypotension, but a
higher incidence of incomplete blocks, which
required rescue analgesia during caesarean section.

Recent data confirmed that, with CSE, a phen-
ylephrine prophylactic infusion increased the ED95
of hyberbaric bupivacaine from 11.7 mg, 95% con-
fidence interval (CI) [9.9–22.8] to 14.1 mg, 95% CI
[12.3–37.6] [48

&&

]. The phenylephrine infusion not
only decreased the incidence of hypotension and
nausea and vomiting but also increased the require-
ments of top-ups at lower intrathecal doses. In
absence of co-administration of intrathecal opioid
with the local anaesthetic, this ED95 is probably
over-estimated [49].

The use of low dose of spinal anaesthetic is
recommendable, with an optimization of haemody-
namics. Ultra-low doses are not advisable because of
an increase of incomplete blocks.
Intra-operative rescue or complementation of
the spinal block

When low or ultra-low dose of spinal local anaes-
thetic are used, the insertion of an epidural catheter
allows a complementation of the block in case of
insufficient level or prolonged surgery [50].

Some authors used the epidural catheter to
administer epidural saline right after the intrathecal
injection, counting with an epidural volume exten-
sion (EVE), to increase the cephalad extension of the
block. EVE was not efficient with ultra-low spinal
dose [51]. Combining 50% of the spinal dose with
EVE, an adequate anaesthesia was obtained in elec-
tive caesarean section, even though the extension of
the block was lower than with the full spinal dose. A
10 ml saline EVE decreased 9% ropivacaine ED95
[52]. Even if EVE is not a common practice, it can
be considered [1].

CSE allows intra operative top-ups [50]. Sim-
mons et al. [5] did not find significant differences
in analgesic requirements during caesarean section,
between CSE and spinal block. A systematic review
(15 studies, 1272 parturients) showed that with high
or low spinal doses, RR of supplemental intraoper-
ative analgesia was 1.25 and 1.75, respectively.
These results are not reliable because of the low
quality of the trials included. More trials should
be performed to address this issue.
Postoperative analgesia

The maintenance of the epidural catheter allows the
parturient to receive neuraxial analgesia in the
ealth, Inc. All rights reserved.
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CSE for labour analgesia and caesarean section Guasch et al.
postoperative period. Kaufner et al. [53] compared
three strategies of postoperative analgesia after cae-
sarean section. They found an inferiority of PCEA
(continuous infusion with PCEA of ropivacaine
0.1% bolus and sufentanil 0.5 mg/ml), compared
with 3 mg epidural morphine and 0.1 mg spinal
morphine in terms of pain relief. Intrathecal mor-
phine had a better analgesic-sparing effect than
epidural morphine. In this study, low dose and
concentration of local anaesthetic in the PCEA
group might explain this difference, and more evi-
dence would be necessary to conclude.
Side effects and complications of neuraxial
block

The opponents of CSE advocate against the tech-
nique because of a higher risk of severe complica-
tions [54], even though they are not more frequent
in the obstetric population. The risk of dural tap
remains below 1%, and only 52% of the cases
requires a blood patch [44], which is comparable
epidural analgesia series. Simmons et al. [5] did not
find differences in PDPH incidences between spinal
and CSE.

Concerning nausea and vomiting, no differen-
ces between CSE and spinal anaesthesia were found
when with low doses of local anaesthesia [5].

Similarly, with CSE, the risk of hypotension
was lower with low dose (RR 0.59; 95% CI 0.38–
0.93), but not at high dose (RR 0.99; 95% CI 0.53-
1.84) [5]. This result was not confirmed by Klimek
et al. [55].

Klimek et al. [55] included studies with high
intrathecal doses in spinal anaesthesia and CSE
groups. They did not find differences in terms of
extension of the block. This fact limited the
expected benefit of the CSE of using lower doses
of local anaesthetic.

Another criticism of this practice is that the
epidural catheter is not used in 25% of the cases,
exposing these women to potential complications
of CSE [43].

More recently, Edwards et al. [56] found an
intraoperative epidural catheter use of 5% to pro-
long the block. Epidural catheter was not used at all
in 27% of parturients. CSE epidural catheter was
most frequently used for postoperative analgesia
and administration of epidural opioid.

The time consumed to perform a CSE could be a
limitation of the technique [10], especially in cate-
gory-1-caesarean section. Although some authors
defend spinal anaesthesia in emergent caesarean
section [57], it does not seem that CSE is indicated
in this situation where rapid onset of the block is the
main goal.
 Copyright © 2020 Wolters Kluwe
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Indications and recommendations of
combined spinal epidural for caesarean
section

Up to date, little evidence exists on CSE indications
for CS. Most trials have been performed in teaching
tertiary hospitals. CS usually last longer in these
hospitals due to several reasons (trainees learning,
complex surgeries, etc.). In this context CSE could
be the best choice for CS. CSE is a very recommend-
able technique. Recommendations and indications
are in Tables 1 and 2.

Another outcome that influences in the decision
to use CSE are maternal risk factors for haemody-
namic instability [35], or failed technique such as
obesity [36,44].

More studies will be necessary to determine
whether CSE should be recommended for all caesar-
ean sections or only sub-populations of parturients
at higher risk of complications.
CONCLUSION

In conclusion, we believe that CSE is a useful tech-
nique in the obstetric anaesthesia armamentarium,
with more advantages than adverse effects. It allows
tailored management of analgesia, with no evidence
of remarkable serious adverse side effects on the
maternal, foetal or labour outcome. Pruritus could
be an important side effect of opioids that can even
result in a severe limitation in some cases.

Any anaesthesiologist who practices obstetrics
should be proficient to perform CSE blocks in order
to obtain the best results for labour analgesia and
caesarean section.
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