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Combined spinal epidural analgesiafor labor and delivery :

areview

M. VaN DE VELDE

INTRODUCTION

More then a decade has passed since
American trials evaluated the use of spinal opioids
during labor and since European randomized trials
compared conventional epidural analgesia with
combined spinal epidural (CSE) analgesia (17, 28).
Since then CSE analgesia has gained worldwide
acceptance and is becoming increasingly popular
as the method of choice for labor pain relief (90,
103). The obstetric anesthetists community is
divided and several authors feel it should be the
technique of choice, whilst others reserve CSE for
certain indications (27, 99, 108,109). Numerous
(> 200 trials, performing a literature search using
CSE, combined spinal epidural analgesia and labor
as search terms, were identified) studies compared
CSE with conventional epidural or evaluated vari-
ous intrathecal drug combinations. The purpose of
this manuscript is to review the available literature
and draw conclusions regarding the place of CSE
in the management of labor pain. This review will
evaluate efficacy and safety of CSE and make com-
parisons with conventional epidural analgesia,
advise on the ideal spinal drug combination and
give recommendations regarding maintenance of
epidural analgesia once the spinal component
wears off.

CHARACTERISTICS OF LABOR PAIN RELIEF : CSE vs con-
VENTIONAL EPIDURAL

Onset time of analgesia

Arguably the most obvious advantage of the
CSE technique is the rapid and spectacular onset of
effective analgesia with minute concentrations of
local anesthetics with or without adjuvant drugs.
Consistently, effective labor analgesia is accom-
plished within 4-6 minutes following the intrathe-
cal injection of drugs (1, 17, 28, 29, 30, 48, 61, 62,
80, 94, 117, 122, 124, 127) (Fig. 1). Following con-
ventional epidural analgesia, initial analgesia is

usually achieved between 15 and 25 minutes. Some
detractors argue that conventional epidural analge-
sia provides equally fast analgesia (80).

It isimportant to note, however, that although
the onset time of epidural analgesia might be rea-
sonabl e, the reported val ues are means. With epidu-
ral analgesia a wide inter-patient variability exists
with respect to onset time of analgesia depending
on parity, stage of labor and other relevant obstetric
and non-obstetrical factors. Especially during late
labor, analgesia following an epidural injection is
often delayed and only successful if large doses are
administered. With CSE, onset time is short in al
patients irrespective of the stage of labor, the dose
of local anesthetic used and other relevant factors.

Quality of pain relief : VAS scores, satisfaction and
anesthetist intervention rate

Several trials demonstrated lower VAS scores
for labor pain with CSE as compared to epidural
analgesia (29, 122). However, other comparative
trials could not demonstrate a difference in VAS
scores for pain (57, 80, 101). No trials report high-
er VAS scores with CSE. Most anesthesiologists
would agree that CSE provides better quality anal-
gesia throughout the course of labor (68).
Interestingly, Hess et al. investigated the factors
associated with breakthrough pain during neuraxi-
al labor analgesia and found that patients treated
with conventional epidural analgesia were three
times as likely to experience recurrent break-
through pain as compared to CSE treated
women (59). The presence of adura puncture may
facilitate the passage of epidurally administered
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Fig. 1. — Reported onset time of CSE analgesia during labor.

drugs during maintenance of analgesia to the cere-
brospinal fluid. At least in animals such an effect
has been reported (120). LeicHToN €t al. aso
reported that epidural bupivacaine blocked more
dermatomes when administered following an initial
dural puncture as compared to epidural bupivacaine
administered without prior dural puncture (69).
Most importantly probably is that many studies
report a higher patient satisfaction with CSE (29,
30, 40, 124).

Local anesthetic consumption

Despite similar or improved quality of analge-
sig, local anesthetic requirements are significantly
reduced with CSE as compared to low dose con-
ventional epidural techniques (29, 30, 124).
Discussion remains whether thisis the result of the
omission of the initial epidural bolus or that also
during labor a dose sparing effect persists. The
presence of the dural hole and the facilitated pas-
sage of epidurally administered local anesthetics
could offer part of the explanation.

Duration of initial analgesia

Duration of initial spinal analgesia is usualy
similar to the duration of an initial epidura bolus

(57, 80, 124). Spina analgesia typically lasts for
90-150 minutes, but a wide variety exists depend-
ing on administered spinal drugs and pain modul at-
ing factors such as parity, stage of labor, speed of
labor, etc... (17, 21, 36, 42, 61, 75, 89, 91, 116,
128). In ideal circumstances and using multi-drug
combinations spinal analgesia might last for more
then 4 hours (36, 89). Many authors continue the
search for long lasting spinal analgesia, hoping that
single shot spinal analgesia would ultimately be
achieved. Despite extensive research, disappoint-
ingly, no more (and often less) then 50% of patients
deliver during initial spinal analgesia (128).

Epidural catheter reliability

Following initial spinal anagesia, bilateral
analgesia and sensory changes occur, making test-
ing of the epidural catheter difficult. The epidura
catheter cannot proveitself and many may question
the reliability of the catheter to achieve bilatera
analgesia once the spinal dose is worn off.
However various investigators noted that the relia-
bility of epidural cathetersfollowing CSE was sim-
ilar or increased as compared to stand aone epidu-
ral catheters (31, 82, 84, 123) (Table 1). When
using a CSE technique, a perfect midline approach
is required to identify the subarachnoid space and
consequently more epidura catheters reliably are
positioned into the epidural space (123).

Failed spinal component

Failure to identify the spinal space and pro-
duce good spinal analgesia is reported in 0-5% of
patients. As with every technique failure may
occur, but in these instances the epidural catheter
can still be used to provide analgesia.

COMPLICATIONS OF LABOR ANALGESIA : CSE ANALGESIA
VS CONVENTIONAL EPIDURAL ANALGESIA

Pruritus

This is the most common side effect of
intrathecal opioids, occurring in almost al patients,
if directly questioned (29, 124). It usually develops
shortly after analgesia. It is mild and hardly ever
requires antipruritic therapy. Opioid induced itch-
ing is dose-dependant and can be modulated by
other adjuvant drugs such as epinephrine (10, 17).
Since patients hardly ever require therapy and sel-
dom report pruritus as a reason for dissatisfaction,
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Table 1

Reliability of epidural catheters: % of failed epidural
catheters not producing adequate analgesia and that

were resited
CSE Epidural
Norris 2000 (82) 0.2% 1.3%
COMET 2001 (31) 4.0% 6.8%
VaN pE VELDE 2001 (123) 1.49% 3.18%

pruritus is no reason to refrain from using CSE and
intrathecal opioids.

Nausea

Nausea and vomiting are very rare complica-
tions during CSE and conventional epidural anal-
gesia. No differences in the incidence of nausea
have between reported when comparing the two
techniques. We must remember that nauseais a part
of the natural birth process especially during
induced labour.

Hypotension

Aswith any neuraxia technique, hypotension
can occur following labour analgesia. Both CSE
and conventional epidural analgesia have been
associated with usually mild hypotension, which is
easily treated (85). Hypotension following the
spina injection is transient and occurs within the
first 30 minutes following initiation of analgesia
(115). Hypotension occurs due to sympathetic
blockade, alleviation of pain and perhaps because
incorrect baseline values are used asreference (11).
Indeed if blood pressureimmediately preceding the
block is taken as baseline value, the diagnosis of
hypotension may be made inappropriately. Pain
and discomfort induce hypertension and cloud the
issue. Various authors therefore recommend to use
the prenatal blood pressure as the baseline value.

Although opioids do not produce sympatholy-
sis, hypotension is observed with pure intrathecal
opioid analgesia (20, 71, 78, 106). When local
anaesthetics are combined, hypotension seems to
be more pronounced, but clinicaly usually easily
treated (124). Intrathecal clonidine, however, is
often associated with severe hypotension and this
author can not recommend it’s routine use based on
his personal experience with this drug.
Hypotension can be severe and is often protracted

requiring prolonged supportive vasopressor thera-
py (21, 97).

Respiratory depression

Respiratory depression is a recognized com-
plication of intrathecal opioids during labor, proba-
bly asaresult of rostral spread. Several case reports
have demonstrated that lipid soluble opioids may
induce this potentially life threatening complica-
tion (8, 44, 52, 55, 61, 64, 70, 93). In some, but not
all, cases respiratory arrest occurred in relatively
short stature women who had received parenteral or
epidural opioids prior to the spinal injection.
Fortunately, respiratory depression occurred typi-
caly within the first 30 minutes and was easily
treated and reversed using naloxone. FErrouz et al.
performed a retrospective chart analysis and report-
ed 1 respiratory arrest in over 5000 CSE performed
with 10 pg spinal sufentanil (44). Asthis complica-
tion is rare, most authors advocate vigilance and
advise to use lower doses of intrathecal opioids
then those initially used on empirical grounds (4).

Other complications related to excessive ros-
tral spread of opioids and local anaesthetics have
been described and include : aphonia, aphagia, dys-
phagia, altered levels of consciousness, high senso-
ry block, etc... (34, 45, 53, 67, 111). Also sudden
hypoglycemia has been described (33).

Central nervous system infections

Some authorities claim that the risk of central
nervous system infectionsisincreased secondary to
the breach of the dura (14). However, Camann and
Birnbach both agree that at the moment there is no
scientific evidence indicating that CSE analgesiais
associated with more infectious problems than
epidural analgesia (11, 18). Indeed severa case
reports of meningitis or epidural abscess have been
reported following CSE anesthesia in obstetric
patients (6, 13, 19, 54), but also with smple spinal
anesthesia and conventional epidural techniques
central nervous system infections have been report-
ed (9, 38, 79, 104). Despite these occasional case
reports, CNS infections remain extremely rareirre-
spective of the neuraxia technique used. Six publi-
cations evaluate the risk of infections following
neuraxial anesthesiain obstetric patients (4, 32, 56,
92, 96, 112). In over 900.000 patients only 2 cases
of epidural abscess and 3 cases of meningitis were
reported. Most authors, however, agree that strict
aseptic techniques are of vital importance to pre-
vent serious infections.
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Neurologic complications

As with any regiona technique the potential
for nerve damage is present. Several case reportsin
pregnant women of damage to the conus medullaris
have been reported when using CSE (105).
Especially with CSE it isimperative not to perform
the block above lumbar interspace L2-L 3 since the
conus medullaris might extend untill L2.

Post dural puncture headache (PDPH)

Since CSE includes a dural puncture, thereis
a theoretical risk of postdural puncture headache
(PDPH). This is a devastating complication in an
otherwise healthy mother, keen on taking care for
her newborn child. However the use of small-gauge
atraumatic spina needles (26-29 G) has dramati-
cally decreased the problem. From the available lit-
erature it seems that PDPH occurs in no more than
1% of patients. Furthermore the incidence is not
increased as compared to conventiona epidural
analgesia (11, 29, 31, 40, 68, 71, 76, 84, 85, 123).
Norris €t al. reported that unintended dural punc-
ture with the epidural needle occurs much more
frequent when using conventional epidural analge-
siaas compared to CSE (85) Rarely the spinal nee-
dieitself is responsible for PDPH. Usualy a dural
tap with either the Tuohy needle or the epidural
catheter causes postural headache. It is also worth-
while to mention several reports advising to insert
the epidural catheter in the subarachnoid space fol-
lowing an accidental dural tap. The incidence of
PDPH and bloodpatching seems reduced when the
epidural catheter is threaded intrathecally (24, 86,
110, 114).

Of interest is that air should be replaced by
saline in the loss of resistance technique, as air
might cause more PDPH, increase it’s severity and
induce other problems with Your epidural
block (2).

Motor block

For many years, strategies to reduce the inci-
dence and severity of motor block, associated with
epidural analgesia, have been designed. Lower con-
centrations of local anesthetic solutions, the addi-
tion of opioids and other adjuvant drugs, the intro-
duction of patient controlled epidural analgesiaand
the use of newer local anesthetic agents have been
instrumental in reducing problematic motor block.
Low dose epidurals are successfully used to allow

laboring women to maintain mobility whilst being
completely pain free (30, 76). With CSE it is easi-
er to provide effective analgesia with no or very
minute doses of local anesthetics. As already
described, CSE decreased total local anesthetic
consumption (29, 30, 124) and decreased the
occurrence of motor block compared to standard
epidural techniques (29, 30, 76, 124).

Some authors have questioned the safety of
walking during labor and neuraxial analgesia
However, several authors demonstrated that with
CSE motor function and balance remained intact,
whilst low dose epidurals induced clinically
detectable dorsal column deficits (15, 37, 98).
Ambulation is become common practice and can
be advised, provided adequate precautions, written
protocols and testing of motor function following
initiation of analgesiais performed. Motor function
testing is straightforward and includes the ability to
perform a deep knee bend unassisted and to per-
form astraight leg lift for 30 seconds with the eyes
closed. It remains unclear how epidura mainte-
nance of analgesia affects postural stability and
motor function (37).

Caution is required when using epidural test
doses following insertion of an epidural catheter,
since test doses can significantly impair motor
strength (25). Controversy also exists on the effects
of spinally administered epinephrine (127) on
motor block. Whilst minute doses do not impair
motor function, larger doses have a significant
impact. However it remains debatable whether a
small dose of intrathecal epinephrine conveys any
clinical benefits in terms of prolonged spinal anal-
gesia

Although reduced motor block and ambula-
tion during neuraxial analgesia are certainly feasi-
ble, controversy concerning the benefits of ambula-
tion remains (15, 43). Several trials demonstrated
that ambulation during labor does not affect the
outcome of labor (76), whilst others did note a ben-
eficial effect of ambulation. In patients without
epidural analgesia, ambul ation halved the operative
delivery rate (3). Ambulation aso reduced the
length of the second stage of labor (50). In the
COMET trial mobile techniques of labor analgesia
were associated with an improved labor outcome
(30, 31). Despite this controversy, those women
actually using ambulation during labor prefer
ambulation as it increases their feelings of self
control. It was also noted that epidural top-ups
administered during ambulation induced less
hypotension than top-ups administered in the
supine position (7).
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Progress and outcome of labor

Epidural analgesia has been implicated in pro-
longed labors, an increased instrumental delivery
rate and an increased Cesarean section rate.
Extensive research has now lead to unanimous con-
sensus that epidural analgesia does not produce
more instrumental vagina and operative deliveries.
However, epidura analgesia prolongs the duration
of thefirst stage of labor and increases the need for
exogenous oxytocin.

Tsen et al. demonstrated in a prospective, ran-
domized trial that CSE is associated with an
increased cervical dilation rate. Patients random-
ized to CSE analgesia experienced a doubling of
the mean cervica dilation rate and a reduced dura-
tion of thefirst stage of labor as compared to epidu-
ral analgesia (121). Several mechanisms have been
proposed to explain these observations. First, CSE
rapidly reduces epinephrine plasma levels. Since
epinephrine is tocolytic (113), CSE quickly
enhances uterine activity. Because analgesia and
epinephrine reductions occur much more rapidly
than with conventional epidural analgesia, progres-
sion of labor could be enhanced. Second, since
high doses of local anesthetics are avoided with
CSE, the in vitro and in vivo observations that
bupivacaine impairs uterine activity are also avoid-
ed (74, 129). Disappointingly, several randomized
trials comparing CSE with conventional epidural
analgesia could not demonstrate a difference in
labor duration (30, 84, 122, 124).

CSE as compared with low dose epidural
strategies was not associated with an increased
spontaneous vaginal delivery ratein most trials (29,
30, 40, 84, 101, 122, 124). Only one trial reported
less instrumental vaginal deliveries with CSE as
compared to epidural analgesia (76).

Fetal heart rate changes

Abnormal fetal heart rate recordings and fetal
bradycardia are worrisome side effects that may
follow any type of effective labor analgesia. Some
authors reported that this complication could be
more common following intrathecal opioids than
following conventional epidural analgesia (22, 23,
60). CLARKE et al. werethefirst to describein detail
the association between intrathecal opioids, uterine
hyperactivity and fetal bradycardia in the absence
of materna hypotension (22). Since then several
non-randomized trials have evaluated the incidence
of fetal heart rate changes following either intrathe-
cal opioids and conventional epidural analgesia

(63, 81, 95, 123, 125). NieLseN et al. and EBERLE et
al. did not observe an increased incidence of fetal
heart rate abnormalities, whilst all other non-ran-
domised reports noted at least a doubling of the
incidence of worrisome fetal heart rate changes (4)
(Table 2).

Recently, Marbirossor et al. performed a
meta analysis of all prospective trials comparing
intrathecal opioid analgesia with non-intrathecal
opioid analgesia with respect to fetal bradycardia
(73). These authors concluded that intrathecal opi-
oids were associated with significantly more fetal
heart rate abnormalities. Vercauteren suggested that
the incidence of fetal bradycardia depended on the
dose of the intrathecal opioid (126). VAN DE VELDE
et al. performed a prospective, randomized trial
specificaly designed to evaluate the effects of
intrathecal opioids on the incidence of worrisome
fetal heart rate changes (124). These authors con-
cluded that high doses of intrathecal opioids
increased the incidence of fetal heart rate abnor-
malities despite a reduced incidence of hypoten-
sion.

The presumed mechanism of opioid induced
non-reassuring fetal heart rate tracings is uterine
hyperactivity caused by rapid analgesia and as a
result a rapid decrease in materna circulating
cathecholamines. Based on laboratory investiga
tions by SecaL et al. increased myometrical tone
and increased uterine vascular resistance may be
caused by the decrease of epinephrine levelsin the
continuing presence of high norepinephrine levels
when CSE analgesia is performed (20, 113). If
speed of onset of labor pain relief is important, it
remains unclear why this only occurs when high
doses of intrathecal opioids are used. Why does
fetal distress not occur following CSE using a mix-
ture of bupivacaine and a small dose of sufentanil,
despite equally fast pain relief ? Especialy since
the latter strategy of labor analgesia produces more
severe hypotension.

Further study into the mechanism therefore
seems required. Other mechanisms, such as direct
central effects of sufentanil, are possibly involved.
We can only specul ate about alternative pathophys-
iological mechanisms. Maternal rostral spread of
spinal opioids may centrally affect the release of
oxytocin and subsequently induce uterine hyperac-
tivity. It is known that intravenous opioids have
central effects and alter the release of various cen-
tral peptides, including oxytocin and vasopressin
(207). In arecent interesting paper, StoccHE €t al.
studied the release of oxytocin in women in first
stage labor undergoing regional analgesia (118).
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Table 2

Incidence (%) of fetal heart rate abnormalities following CSE
or conventional epidural analgesia as reported using a non-

randomised study design
CSE Conventional epidural
NiELseN 1996 (63) 15.4% 18.8%
EBerLE 1998 (41) 3.9% 3.9%
Kann 1998 (63) 5.6% 2.5%
PaLmer 1999 (95) 12% 6%
VAN pe VELDE 2001 (125) 11.4% 5.9%

They compared conventional epidural analgesia
using plain bupivacaine 0.25% with intrathecal
sufentanil 10 pg and measured maternal plasma
oxytocin levels at 15, 30, 60 and 90 minutes after
induction of analgesia. Intrathecal sufentanil
decreased the plasma concentration of oxytocin.
These results contradict with the hypothesis that
spinal opioids may induce uterine hyperactivity by
modulating central oxytocin release. However the
authors themselves admit they only infrequently
sampled blood. As oxytocin release typically
occurs in spurts, has an extremely short plasma
half-life and as the authors only performed their
first sampling at 15 minutes, they may have missed
an initial increase in oxytocin release followed by
the observed decrease in plasma oxytocin. More
work is therefore required to elucidate the mecha-
nism responsible for uterine hyperactivity and fetal
bradycardia occurring after intrathecal opioids.

It is important to note that neonatal and
obstetric outcome is not affected by the use of
intrathecal opioids. In none of the reports emergent
C-sections had to be performed as a result of sufen-
tanil induced non-reassuring fetal heart rate trac-
ings (41, 63, 73, 81, 95, 124, 125, 127). Also
neonatal outcome, as assessed by Apgar scores,
umbilical artery pH and admittance to the neonatal
intensive care, was unaffected by the technique
used. Albright and Forster performed an institu-
tiona retrospective survey involving 2500 patient
records and observed no increase in emergency
Cesarean delivery associated to the use of intrathe-
cal opioids (5). Only GawmsLING €t al. contradicted
this and reported an increased C-section rate due to
more non-reassuring fetal heart rate abnormalities
(47). However aso in their study neonatal outcome
was good and not different from the epidural group.

TESTING THE EPIDURAL CATHETER FOLLOWING CSE

Since epidural catheters can inadvertently be
misplaced in either the cerebrospinal fluid or in an

epidural vein, anesthetists have been using test
doses to verify the correct position of the catheter.
Unfortunately, test doses are neither sensitive nor
specific (26, 83). Furthermore epinephrine contain-
ing test doses can induce motor impairment and
thus complicate ambulation during labour (25).
Some authors also suggested that an epinephrine
containing test dose has potential adverse effects
on uteroplacental perfusion (72). As aresult sever-
a authors suggested to abandon routine testing of
the epidural catheter, since adequate analgesia con-
firms the correct position of the catheter without
prior testing (12).

With CSE, analgesia occurs rapidly and test-
ing the functionality of the epidural catheter is not
possible until the initial spinal dose wears off.
Many authors consider the fact that the reliability
of the epidural catheter is uncertain during this
period as a major disadvantage of CSE. Their con-
cern is related to the possibility that the catheter
may be dysfunctional when an emergency cesarean
section isrequired. Especialy in high risk pregnan-
ciesthisis considered a major drawback. However,
it is important to note that even with a well tested
epidura catheter, we can never be absolutely sure
that severa hours later the catheter remains cor-
rectly positioned. Even with conventional epidural
catheters fractioned dosing or a de novo test dose
are required the moment the catheter is used for the
injection of high doses of local anesthetics.

A second concern involves the fact that some
authors do not want to initiate epidural analgesia
immediately after the spinal dose. Only when the
epidural catheter is formally tested once the spinal
dose has worn off, the catheter is used throughout
labor. As a result most patients will experience
breakthrough pain. However, severa authors initi-
ate an epidural infusion immediately following the
initial spinal dose (46). With low volume, low dose
techniques, the risk of total spinal anesthesia or
toxic side effects is minimal. These doses cannot
produce systemic toxicity or total spinal anesthesia
even when direct intravascular or intrathecal injec-
tion occurs. However if a continuous epidural infu-
sion or patient controlled epidural analgesia does
not produce adequate analgesia, one must consider
an intravascular position of the catheter.

|NTRATHECAL DRUG COMBINATIONS
Local anesthetics

Currently bupivacaine is mostly used for
intrathecal labor analgesia, usually in combination
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with opioids. Also levobupivacaine and ropivacaine
have been used successfully during labor analgesia.

Opioids

Plain intrathecal opioids are successful in pro-
ducing labor analgesia. PaLmer et al. established
that fentanyl 25 pg was the optimal intrathecal dose
(94). Increasing the dose above 25 pg did not
improve the duration or quality of analgesia, but
increased the incidence of side effects. For sufen-
tanil an EDs of 8.9 pg was established (58).
However, certainly in Europe, most anaesthesiolo-
gist prefer the intrathecal combination of local
anaesthetics and opioids. Adding opioids to the
spinal mixture, reduces the ED, of the local anaes-
thetic agent and prolongs dose-dependently the
duration of initial spinal analgesia (119). Therefore
most authors recommend alocal anesthetic / opioid
combination for initial spinal analgesia.

Respiratory depression following intrathecal
opioids has been described. This occurred usually
in small patients receiving high doses of opioids
following initial parenteral opioid analgesia
Respiratory depression occurred within 30 minutes
from injection. Vigilance following the intrathecal
injection of opioids is therefore required. During
labour analgesia, intrathecal opioids have been
associated with new onset foetal heart rate changes
(22, 124). Usually these changes were related to
uterine hyperactivity and not maternal hypoten-
sion. Severa authors postulated that an imbalance
between maternal cathecholamines following rapid
spina analgesia produces uterine hypertonicity. It
remains unclear why this only occurs following
high dose intrathecal opioids and not following the
combination of lower doses of opioids and local
anaesthetics (124).

Clonidine

CHiarl et al. studied the use of pure spinal
clonidinelabour analgesia(21). This seems not fea-
sible since doses producing adequate analgesia al so
induce unacceptable side effects such as hypoten-
sion. Adding lower doses of clonidine (15-45 ug) to
spinal analgesics does improve the duration and
quality of initial spinal analgesia (75, 91).
However, especially when clonidine is combined
with local anaesthetic agents, significant and
prolonged hypotension is likely to occur (91,
97).

Epinephrine

Epidurally administered epinephrine signifi-
cantly reduces the MLAC concentration of bupiva-
caine in labouring patients and improves the quali-
ty of analgesia (100). Also for spinal use
epinephrine, combined with local anaesthetics and
opioids, has been evaluated in a wide range of
doses from 2.25-100 pg. Duration of intrathecal
analgesia was consistently prolonged (48).

Unfortunately, epinephrine also induces an
increased incidence of maternal motor deficit espe-
cially when administered epidurally or intrathecal-
ly (25, 51). VercauTEREN, however, reported that
minute doses (2.25 pg) of spina epinephrine were
not associated with more motor block (127).
Epidural epinephrine might also prolong labour
duration by [agonist effects, especially when
higher doses are infused in the epidural space (39,
87, 88). Furthermore adding epinephrine to phar-
macist pre-prepared solutions complicates storage
and significantly increases the price of handling
and preparation. Thus, this author has abandoned
the addition of epinephrine from the local
anaesthetic solution used for spinal and epidural
administration.

Neostigmine

NELsoN et al. investigated the analgesic poten-
tial and side effect profile of 5, 10, 20 pg intrathe-
cal neostigmine aone (77). From this first phase,
these investigators chose 10 pg as the optimal dose
to be added to intrathecal sufentanil and deter-
mined the EDs, of spinal sufentanil with and with-
out neostigmine. Neostigmine successfully reduced
the ED, of spinal sufentanil. In afurther step, they
compared twice the EDs, of spinal sufentanil with
neostigmine to twice the EDs, of plain spinal sufen-
tanil. A synergistic effect on duration of analgesia
of neostigmine was observed. D’AncELo et al.
however reported no increase in analgesic duration
with neostigmine as part of a multi-drug combina-
tion (local anaesthetic, opioid, clonidine and neo-
stigmine) (35). Furthermore several authors report-
ed avery high incidence of severe nauseaand vom-
iting (89).

Other drugs : magnesium and adenosine

Both adenosine and magnesium have been
added to intrathecal opioids to relief labour pain
(16, 102). No significant advantages of adding
adenosine to the analgesic mixture were observed.
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Magnesium prolonged intrathecal fentanyl analge-
sia

(GENERAL CONCLUSIONS

CSE anadlgesia is rapidly becoming the most
popular technique for labor pain relief. Although
various authors limit the use of the technique to
specific indications, a wide variety of indications
has been described by different authors. Asaresullt,
almost all patients fall in one of these categories.
CSE andgesia provides rapid, highly effective
analgesia with minimal motor block, reduced local
anesthetic doses and perhaps an improved obstetric
outcome. Maternal satisfaction is improved.
Epidural catheter reliability seems to be enhanced.
PDPH and infections do not occur more frequently
as with conventional epidural analgesia. Non reas-
suring fetal heart rate tracings occur significantly
more frequent following high doses of intrathecal
opioids. Occasionally, respiratory depression, fol-
lowing high doses of opioids intrathecally, can
occur.

This author strongly recommends using CSE
as the standard technique of labor analgesia.

References

1. AbouleishA., Abouleis E., Camann W., Combined spinal
epidural analgesia in advanced labour, CaN. J. ANAESTH.,
41, 575-578, 1994.

2. Aida S, Taga K., Yamakura T., et al., Headache after
attempted epidural block : the role of intrathecal air,
AESTHESIOLOGY, 88, 76-81, 1998.

3. AlbersL. L., Anderson D., Cragin L., Moore Daniels S,,
Hunter C., Sedler K. D., Teaf D., The relationship of
ambulation in labor to operative delivery, J. Nurse
MibwiFery, 42, 4-8, 1997.

4. Albright G. A., Forster R. M., The safety and efficacy of
combined spinal and epidural analgesia/anesthesia
(6.002 blocks) in a community hospital, Rec. ANESTH.
Pain MEeb., 24, 117-125, 1999.

5. Albright G. A., Forster R. M., Does combined spinal
epidural analgesia with subarachnoid sufentanil increas-
es the incidence of emergency Cesarean delivery ?, Rec.
ANESTH., 22, 400-405, 1997.

6. Aldebert S., Sleth J. C., Meningite bacterienne apres
anesthesie rachidienne et peridurale combinee en
obstetrique, AN. FRAN. D’ ANESTH. REANIM., 15, 687-688,
1996.

7. Al-Mufti R., Morey R., Shennan A., Morgan B., Blood
pressure and fetal heart rate changes with patient-
controlled combined spinal epidural analgesia while
ambulating in labour, Br. J. Osster. GynaecoL., 104,
554-558, 1997.

8. Baker M. N., Sarna M. C., Respiratory arrest after sec-
ond dose of intrathecal sufentanil, ANESTHESIOLOGY, 83,
231-232, 1995.

9. Berga S, Trierweiler M. W., Bacterial meningitis follow-
ing epidural anaesthesia for vaginal delivery: a case
report, Osster. GyNEcoL., 74, 437-439, 1989.

10. Bernard J. M., Le Roux D., Barthe A., The dose range
effects of sufentanil added to 0.125% bupivacaine on the
quality of patient controlled analgesia during labor,
ANESTH. ANALG., 92, 184-188, 2001.

11. Birnbach D. J, Ojea L. S., Combined spinal epidural
(CSE) for labor and delivery, INT. ANESTHESIOLOG. CLIN.,
40, 27-48, 2002.

12. Birnbach D. J., Chestnut D. H., The epidural test dosein
obstetric patients: has it outlived its usefulness ?,
ANESTH. ANALG., 88, 971-972, 1999.

13. Bouhemad B., Dounas M., Mercier F. J., Benhamou D.,
Bacterial meningitis following combined spinal epidural
analgesia for labour, ANAESTHESIA, 53, 290-295, 1998.

14. Bromage P. R., Problems with combined spinal and
epidural anesthesia, Rec. ANESTH. Pain, 24, 191, 1999,

15. Buggy D., Ambulation during regional analgesia for
labour should be discouraged. Proposer, INT. J. OBSTET.
ANESTH., 8, 179-180, 1999.

16. Buvanendran A., McCarthy R. J,, Kroin J. S,, Leong W.,
Perry P, Tuman K. J., Intrathecal magnesium prolongs
fentanyl analgesia: a prospective, randomized con-
trolled trial, ANESTH. ANALG., 95, 661-665, 2002.

17. Camann W. R., Mintzer B. H., Denney R. A., Datta S,
Intrathecal sufentanil for labor analgesia, ANESTHESIO-
LoGY, 78, 870-874, 1993.

18. Camann W., Problems with combined spinal and epidu-
ral anesthesia, Rec. ANESTH. Pain, 25, 105, 2000.

19. Cascio M., Heath G., Meningitis following a combined
spinal epidural technique in a labouring term parturient,
CaN. J. ANAESTH., 43, 399-402, 1996.

20. Cascio M., Pygon B., Bernett C., Ramanathan S., Labour
analgesia with intrathecal fentanyl decreases maternal
stress, CaAN. J. ANAESTH., 44, 605-609, 1997.

21. Chiari A., Lorber C., Eisenach J. C., Wildling E., Krenn
C., Zavrsky A., Kainz C., Germann P, Klimscha W.,
Analgesic and hemodynamic effects of intrathecal cloni-
dine as the sole analgesic agent during first stage labor,
ANESTHESIOLOGY, 91, 388-396, 1999.

22. Clarke V. T., Smiley R. M., Finster M., Uterine hyperac-
tivity after intrathecal injection of fentanyl for analgesia
during labor : a cause of fetal bradycardia ?, ANESTHE-
sioLoay, 81, 1083, 1994.

23. Cohen S. E., Cherry C. M., Holbrook R. H., El-
SayedY.Y., Gibson R. N., Jaffe R. A., Intrathecal sufen-
tanil for labor analgesia-sensory changes, side effects,
and fetal heart rate changes, ANEsTH. ANALG., 77, 1155-
1160, 1993.

24. Cohen S, Daitch J. S., Goldiner P. L., An alternative
method for management of accidental dural puncture for
labor and delivery, ANEsTHESIOLOGY, 70, 164, 1989.

25. Cohen S. E., Yeh J. Y, Riley E. T., Vogel T. M., Walking
with labor epidural analgesia. Theimpact of bupivacaine
concentration and a lidocaine-epinephrine test dose,
ANESTHESIOLOGY, 92, 387-392, 2000.

26. Colonna-Romano P, Lingargju N., Godfrey S.D.,
Epidural test dose and intravascular injection in
obstetrics: sensitivity, specificity, and lowest effective
dose, ANESTH. ANALG., 75, 372-376, 1992.

27. Collis R. E., Combined spinal epidural analgesia is the
preferred technique for labour pain relief, Acta ANAESTH.
BeLa., 53, 283-288, 2002.

28. CollisR. E., Baxandall M. L., Srikanthargjah I. D., Edge
G., KadimM.Y., Morgan B. M., Combined spinal epidu-
ral analgesia: technique, management and outcome of
300 mothers, INT. J. OBSTET. ANESTH., 3, 75-81, 1994.

29. CollisR. E., Davies D. W. L., Aveling W., Randomised
comparison of combined spinal epidural and standard

© Acta Anassthesiologica Belgica, 2004, 55, n° 1



30.

31

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49,

COMBINED SPINAL EPIDURAL ANALGESIA

epidural analgesia in labour, THE LANCcEeT, 345, 1413-
1416, 1995.

COMET study group UK, Effect of low dose mobile ver-
sus traditional epidural techniques on mode of delivery :
a randomised controlled trial, THE LANceT, 358, 19-23,
2001.

COMET study group, Randomized controlled trial com-
paring traditional with two mobile epidural techniques,
ANESTHESIOLOGY, 97, 1567-1575, 2002.

Crawford J. S., Some maternal complications of epidural
analgesia for labour, ANAESTHESIA, 40, 1219-1225, 1985.
Crites J., Ramanathan J., Acute hypoglycemia following
combined spinal epidural anesthesia (CSE) in a partu-
rient with diabetes mellitus.

. Currier D. S, Levin K. R., Campbell, Dysphagia with

intrathecal fentanyl, AnestHesioLocy, 87, 1570-1571,
1997.

D’Angelo R, Dean L. S, Meister G. C., Nelson K. E.,
Neostigmine combined with bupivacaine, clonidine and
sufentanil for spinal labor analgesia, ANESTH. ANALG.,
93, 1560-1564, 2001.

D’Angelo R., Evans E., Dean L. A., Gaver R.,
Eisenach J. C., Spinal clonidine prolongs labour analge-
sia from spinal sufentanyl and bupivacaine, ANESTH.
ANALG., 88, 573-6, 1999.

Davies J., Fernando R., McLeod A., Verma S., Found P,
Postural stability following ambulatory regional analge-
sia for labor, ANEsTHESIOLOGY, 97, 1576-1581, 2002.
Davis L., Hargreaves C., Robinson P. C., Postpartum
meningitis, ANAESTHESIA, 48, 788-789, 1993.

Dounas M., O'Kelly B. O., Jamali S., Mercier F. J,,
Benhamou D., Maternal and fetal effects of adrenaline
with bupivacaine for epidural analgesia during labour,
Eur. J. ANAESTH., 13, 594-598, 1996.

Dresner M., Bamber J., Calow C., Freeman J., Charlton
P, Comparison of low-dose epidural with combined
spinal epidural analgesia for labour, Br. J. ANAESTH., 83,
756-760, 1999.

Eberle R. L., Norris M. C., Madllozi Eberle A., Naulty J.
S., Arkoosh V. A., The effect of maternal position on fetal
heart rate during epidural or intrathecal labor analge-
sia, Am. J. OssteT. GyNEcoL., 179, 150-155, 1998.
Eisenach J. C., Additives for epidural analgesia for
labor : why bother ?, Rec. ANESTH. Pain MEeb., 23, 531-
532, 1998.

Fernando R., Ambulation during regional analgesia for
labour should be discouraged. Opposer, INT. J. OBSTET.
ANESTH., 8, 180-183, 1999.

. Ferouz K., Norris M. C., Leighton B. L., Risk of respira-

tory arrest after intrathecal sufentanil, ANESTH. ANALG.,
85, 1088-1090, 1997.

Fragneto R. Y., Fisher A., Mental status change and
aphasia after labour analgesia with intrathecal sufen-
tanil/bupivacaine, ANESTH. ANALG., 90, 1175-1176, 2000.
Gaiser R. R, Lewin S. B., Cheek T. G., Gutsche B. B.,
Effects of immediately initiating an epidural infusion in
the combined spinal epidural technique in nulliparous
parturients, Rec. ANESTH. Pain MEeD., 25, 223-227, 2000.
Gambling D. R., Sharma S. K., Ramin S. M., Lucas M.
J., Leveno K. J.,, Wiley J., Sidawi J. E., A randomized
study of combined spinal epidural analgesia versusintra-
venous meperidine durng labor, ANEsTHESIOLOGY, 89,
1336-1344, 1998.

Gautier P. E., Debry F, Fanard L., Van Steenberge A.,
Hody J. L., Ambulatory combined spinal epidural anal-
gesia for labor. Influence of epinephrine on bupivacaine-
sufentanil combination, Rec. ANestH., 22, 143-149,
1997.

Gautier P E., DeKock M., Fanard L., Van SteenbergeA.,
Hody J. L., Intrathecal clonidine combined with sufen-

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69

FOR LABOR AND DELIVER 25

tanyl for labour analgesia, ANEsTHESIOLOGY, 88, 651-6,
1998.

Golara M., Plaat F.,, Shennan A. H., Upright versus
recumbent position in the second stage of labour in
women with combined spinal epidural analgesia, INT. J.
OgsTET. ANESTH., 11, 19-22, 2002.

Goodman S. R, Kim-Lo S. H., Ciliberto C. F, Ridley D.
M., Smiley R. M., Epinephrineis not a useful addition to
intrathecal fentanyl or fentanyl-bupivacaine for labor
analgesia, Rec. ANEsTH. Pain Meb., 27, 374-379, 2002.
Greenhalgh C. A., Respiratory arrest in a parturient fol-
lowing intrathecal injection of sufentanil and bupiva-
caine, ANAESTHESIA, 51, 173-175, 1996.

Hamilton C. L., Cohen S. E., High sensory block after
intrathecal sufentanil for labour analgesia, ANESTHESIO-
Loay, 83, 1118-1121, 1995.

. Harding S. A., Collis R. E., Morgan B. M., Meningitis

after combined spinal extradural anaesthesia in obstet-
rics, BriT. J. ANAESTH., 73, 574-577, 1994.

Hays R. L., Paimer C. M., Respiratory depression after
intrathecal sufentanil during labor, ANESTHESIOLOGY, 81,
511-512, 1994.

Hellmann K., Epidural anaesthesia in obstetrics: a
second look at 26127 cases, CaN. ANAESTH. Soc. J., 12,
398-404, 1965.

Hepner D. L., Gaiser R. R,, Cheek T. G., Gutsche B. B.,
Comparison of combined spinal epidural and low dose
epidural for labour analgesia, CaN. J. ANAESTH., 47, 232-
236, 2000.

Herman N. L., Calicott R., Van Decar T. K., Conlin G,
Tilton J., Determination of the dose response relationship
for intrathecal sufentanil in labouring patients, ANESTH.
ANALG., 84, 1256-1261, 1997.

Hess P E., Pratt S. D., Lucas T. P, Miller C. G,
Corbett T., Oriol N., Sarna M. C., Predictors of break-
through pain during labor epidural analgesia, ANESTH.
ANALG., 93, 414-418, 2001.

Honet J. E., Arkoosh V. A., NorrisM. C., HuffnagleH. J.,
Silverman N. S, Leighton B. L., Comparison among
intrathecal fentanyl, meperidine, and sufentanil for labor
analgesia, ANESTH. ANALG., 75, 734-739, 1992.

Hughes D., Hill D., Fee J. P. H., Intrathecal ropivacaine
or bupivacaine with fentanyl for labour, BriT. J.
ANAESTH., 87, 733-737, 2001.

Joos S., Servais R., Van Steenberge A., Sequential spinal
epidural analgesia for pain relief in labour, InT. J.
OBsTET. ANESTH., 4, 155-157, 1995.

Kahn L., Hubert E., Combined spinal epidural analgesia,
fetal bradycardia and uterine hypertonus, Rec. ANESTH.
Pain Meb., 23, 111-112, 1998.

. Katsiris S., Williams S., Leighton B. L., Hapern S,

Respiratory arrest following intrathecal injection of
sufentanil and bupivacaine in a parturient, Can. J.
ANAESTH., 45, 880-883, 1998.

Kuzczkowski K. M., Respiratory arrest in a parturient
following intrathecal administration of fentanyl and
bupivacaine as part of a combined spinal epidural anal-
gesia for labour, ANAESTHESIA, 57, 926-943, 2002.
Kuzckowski K. M., Prevention of postdural puncture
headache: maintaining the CSF volume, ANESTHESIO-
LoGy, 96, A1036, 2002.

Kuczkowski K. M., Goldsworthy M., Transient aphonia
and aphagia in a parturient after induction of comnined
spinal epidural labor analgesia with subarachnoid fen-
tanyl and bupivacaine.

Landau R., Combined spinal-epidural analgesia for
labor : breakthrough or unjustified invasion?, Sewm.
PerinaTOL., 26, 109-121, 2002.

Leighton B. L., Arkoosh V. A., Huffnagle S., Huffnagle
H. J, KinsellaM., Norris M. C., The dermatomal spread

© Acta Anassthesiologica Belgica, 2004, 55, n° 1



26

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

85.

86.

M. VAN DE VELDE

of epidural bupivacaine with and without prior intra-
thecal sufentanil, ANESTH. ANALG., 83, 526-529, 1996.
Lu J K., Manullang T. R., Staples M. H., Kern S. E.,
Bailey P. L., Maternal respiratory arrests, severe
hypotension, and fetal distress after administration of
intrathecal sufentanil and bupivacaine after intravenous
fentanyl, ANeEsTHESIOLOGY, 87, 170-172, 1997.

Manddll G. J., Jamnback L., Ramanathan S., Hemo-
dynamic effects of subarachnoid fentanyl in laboring
parturients, Rec. ANEsTH., 21, 103-111,1996.

Marcus M. A., Vertommen J. D., Van Aken H., Gogarten
W., Buerkle H., The effects of adding isoproterenol to
0.125% bupivacaine on the quality and duration of
epidural analgesia in laboring parturients, ANESTH.
ANALG., 86, 749-752, 1998.

Mardirossof C., Dumont L., Boulvain M., Tramer M. R,
Fetal bradycardia due to intrathecal opioids for labour
analgesia: a systematic review, Br. J. OBssTET.
GvyNAEcoL., 109, 274-281, 2002.

McCaughey H. J., Corey E., Eastwood D., Effects of syn-
thetic anesthetics on the spontaneous motility of human
uterine muscle in vitro, Ossrer. GynecoL., 19, 233-240,
1962.

Mercier F. J.,, Dounas M., Bouaziz H., et al., The effect of
adding a minidose of clonidine to intrathecal sufentanyl
for labour analgesia, ANesTHEsIoLoGY, 89, 594-601,
1998.

Nageotte M. P, Larson D., Rumney P. J.,, Sidhu M.,
Hollenbach K., Epidural analgesia compared with com-
bined spinal epidural analgesia during labor in nulli-
parous women, New EncL. J. Mep., 337, 1715-1719, 1997.
Nelson K. E., D’Angelo R, Foss M. L., Meister G. C.,
Hood D. D., Eisenach J. C., Intrathecal neostigmine and
sufentanil for early labor analgesia, ANESTHESIOLOGY, 91,
1293-1298, 1999.

NelsonK. E., Rauch T., Terebuh V., D’ Angelo R., A com-
parison of intrathecal fentanyl and sufentanil for labor
analgesia, ANEsTHESIOLOGY, 96, 1070-1073, 2002.

Ngan Kee W. D., Jones M. R., Thomas P, Worth R. J,
Extradural abscess complicating extradural anaesthesia
for caesarean section, BriT. J. ANAESTH., 69, 647-652,
1992.

Nickells J. S, Vaughan D. J. A., Lillywhite N. K.,
Loughnan B., Hasan M., Robinson P. N., Speed of onset
of regional analgesia in labour : a comparison of the
epidural and spinal routes, ANAESTHESIA, 55, 17-20,
2000.

Nielsen P. E., Erickson J. R., Abouleish E. |., Perriatt S,,
Sheppard C., Fetal heart rate changes after intrathecal
sufentanil or epidural bupivacaine for labor analgesia :
incidence and clinical significance, ANESTH. ANALG., 83,
742-746, 1996.

Norris M. C., Are combined spinal epidural catheters
reliable ?, INT. J. OBsSTET. ANESTH., 9, 3-6, 2000.

Norris M. C., Ferrenbach D., Daman H., Fogel S. T,
Borrenpohl S., Hoppe W., Riley A., Does epinephrine
improve the diagnostic accuracy of aspiration during
labor epidural analgesia ?, ANEsTH. ANALG., 88, 1073-
1076, 1999.

. Norris M. C., Fogel S. T., Conway-Long C., Combined

spinal epidural versus epidural analgesia, ANESTHESIO-
Loay, 95, 913-920, 2001.

Norris M. C., Grieco W. M., Borkowski M.,
Leighton B. L., Arkoosh V. A., Huffnagle H. J.,
Huffnagle J., Complications of labor analgesia : epidu-
ral versus combined spinal epidural techniques, ANESTH.
ANALG., 79, 529-537, 1994.

Norris M. C., Leighton B. L., Continuous spinal anes-
thesia after unintentional dural puncture in parturients,
ReG. ANESTH., 15, 285, 1990.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Okutomi T., Amano K., Morishima H. O., Effect of
standard diluted epinephrine infusion on epiudral
anesthesia in labor, Rec. ANEsTH. Pain MEep., 25, 529-
534, 2000.

Okutomi T., Mochizuki J., Amano K., Hoka S., Effect of
epidural epinephrine infusion with bupivacaine on labor
pain and mother-fetus outcome in humans, Rec. ANESTH.
Pain MEb., 25, 228-234, 2000.

Owen M. D., Ozsarac O., Sahin S, Uckunkaya N.,
Kaplan N., Magunaci |., Low dose clonidine and neo-
stigmine prolong the duration of intrathecal bupiva-
caine-fentanyl for labor analgesia, ANESTHESIOLOGY, 92,
361-366, 2000.

Paech M., Newer techniques of labor analgesia, ANESTH.
CLIN. NorTH AMm., 21, 1-17, 2003.

Paech M. J, Banks S. L., Gurrin L. C., Yeo S. T,
Pavy T. J., A randomised, double blinded trial of sub-
arachnoid bupivacaine and fentanyl, with or without
clonidine, for combined spinal/epidural analgesia during
|labour, ANESTH. ANALG., 95, 1396-401, 2002.

Paech M. J,, Godkin R., Webster S., Complications of
obstetric epidural analgesia and anaesthesia: a
prospective analysis of 10995 cases, INT. J. OBsTET.
ANESTH., 7, 5-11, 1998.

Pamer C. M., Early respiratory depression following
intrathecal fentanyl-morphine combination, ANESTHESIO-
LoGy, 74, 1173-1175, 1991.

Padmer C. M., Cork R. C., Hays R., Van Maren G.,
Alves D., The dose response relation of intrathecal fen-
tanyl for labor analgesia, ANESTHESIOLOGY, 88, 355-361,
1998.

Palmer C. M., MaciullaJ. E., Cork R. C., Nogami W. M.,
Gossler K., Alvers D., The incidence of fetal heart rate
changes after intrathecal fentanyl labor analgesia,
ANESTH. ANALG., 88, 577-581, 1999.

Palot M., Visseaux H., Botmans C., Pire J. C,,
Epidemiology of complications of obstetrical epidural
analgesia. CAH. D' ANESTH., 42, 229-233, 1994.

Peeraer A., Teunkens A., Vandermeersch E., Van de
Velde M., The effects of clonidine and epinephrine on the
duration of spinal analgesia in labor and possible
adverse maternal and fetal effects, Acta ANAESTHESIO-
LoGicA BELaica, 54, 3, 253, 2003.

Pickering Anesthesiology, 91, 436, 1999. Norris M. C.,
Grieco W. M., Borkowski M., Leighton B. L.,
Arkoosh V. A., Huffnagle H. J., Huffnagle J,
Complications of labor analgesia : epidural versus com-
bined spinal epidural techniques, ANEsTH. ANALG., 79,
529-537, 1994.

Plaat F., The dura is too vulnerable to be breached
routinely in labour, INT. J. OBsTET. ANESTH., 8, 58-61,
1999.

Polley L. S., Columb M. O., Naughton N. N.,
Wagner D. S., van de Ven C. J. M., Effect of epidural
epinephrine on the minimum local analgesic concentra-
tion of epidural bupivacaine in labor, ANESTHESIOLOGY,
96, 1123-1128, 2002.

Price C., Lafreniere L., Brosnan C. Findley I., Regional
analgesia in early active labour : combined spinal
epidural vs. epidural, ANAESTHESIA, 53, 951-955, 1998.
Rane K., Sollevi A., Segerdahl M., A randomised double
blind evaluation of adenosine as adjunct to sufentanil in
spinal labour analgesia, Acta ANAESTH. ScAND., 47, 601-
603, 2003.

Rawal N., Holmstrom B., Crowhurst J. A., Van Zundert
A., The combined spinal epidural technique, ANESTH.
CLIN. NorTH AM., 18, 267-295, 2000.

Ready L. B., Helfer D., Bacterial meningitis in parturi-
ents after epidural anesthesia, ANESTHESIOLOGY, 71, 988-
990, 1989.

© Acta Anassthesiologica Belgica, 2004, 55, n° 1



105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

COMBINED SPINAL EPIDURAL ANALGESIA

Reynolds F., Damage to the conus medullaris following
spinal anaesthesia, ANAESTHESIA, 56, 238-247, 2001.
Riley E. T., Ratner E. F,, Cohen S. E., Intrathecal sufen-
tanil for labor analgesia: do sensory changes predict
better analgesia and greater hypotension ? Anesth
Analg, 84, 346-351, 1997.

Russel J. A., Gosden R. G., Humphreys E. M., Cutting
R., Fitzsmons N., Johnston V., Liddle S., Scott S,
Stirland J. A., Interruption of parturition in rats by mor-
phine: a result of inhibition of oxytocin secretion,
J. ENDOCRINOL., 121, 521-536, 1989.

Russel R., The dura istoo vulnerable to be breached rou-
tinely in labour, INT. J. OBsTET. ANESTH., 8, 56-58, 1999.
Russell R., Combined spinal epidural analgesia is the
preferred technique for labour pain relief, Acta ANAESTH.
BeLG., 53, 331-334, 2002.

Rutter S. V., Shields F., Broadbent C. R., Popat M.,
Russell R., Management of accidental dural puncturein
labour with intrathecal catheters: an analysis of
10 years experience, INT. J. OBsTET. ANESTH., 10, 177-
181, 2001.

Scavone B. M., Altered level of consciousness after com-
bined spinal epidural labour analgesia with intrathecal
fentanyl and bupivacaine, ANesTHEsIoLoGY, 96, 1021-
1022, 2002.

Scott D. B., Hibbard B. M., Serious non fatal complica-
tions associated with extradural block in obstetric prac-
tice, Br. J. ANAESTH., 64, 537, 1990.

Segall S, Csavoy A. N., Datta S., The tocolytic effect of
cathecholamines in the gravid rat uterus, ANESTH.
ANALG., 87, 864-869, 1998.

Sega S, TsenL. C, Datta S, Intrathecal catheter inser-
tion following unintentional dural puncture reduces the
requirement for epidural blood patch, ANESTHESIOLOGY,
4, AB9, 1999.

Shennan A., Cooke V., Lloyd-Jones F., Morgan B., De
Swiet M., Blood pressure changes during labour whilst
ambulating with combined spinal epidural analgesia, Br.
J. OstET. GYNAECOL., 102, 192-197, 1995.

SiaA. T. H., Optimal dose of intrathecal clonidine added
to sufentanil plus bupivacaine for labour analgesia, Can.
J. ANAESTH., 47, 875-880, 2000.

Stacey R. G. W., Watt S., Kadim M. Y., Morgan B. M.,
Single space combined spinal extradural technique for
analgesia in labour, BRr. J. ANAESTH., 71, 499-502, 1993.
Stocche R. M., Klamt J. G., Antunes-Rodrigues J.,
GarcialL. V., MoreiraA. C., Effects of intrathecal sufen-
tanil on plasma oxytocin and cortisol concentrations in
women during thefirst stage of labor, Rec. ANAESTH. PaIN
MEb., 26, 545-550, 2001.

Stocks G. M., Hallworth S. P, Fernando R.,
England A. J., Columb M. O., Lyons G., Minimum local

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

FOR LABOR AND DELIVER 27

analgesic dose of intrathecal bupivacaine in labor and
the effect of intrathecal fentanyl, ANESTHESIOLOGY, 94,
593-598, 2001.

Swenson J. D., Wisniewski M., McJames S.,
Ashburn M. A., Pace N. L., The effect of prior dural
puncture on cisternal cerebrospinal fluid morpine con-
centration in sheep after administration of lumbar epidu-
ral morphine, ANESTH. ANALG., 83, 523-525, 1996.

Tsen L. C, Thue B., Datta S,, Segal S., Is combined
spinal epidural analgesia associated with more rapid
cervical dilation in nulliparous patients when compared
with conventional epidural analgesia, ANESTHESIOLOGY,
91, 920-925, 1999.

Van de Velde M., Mignolet K., Vandermeersch E., Van
Assche A., Prospective, randomized comparison of
epidural and combined spinal epidural analgesia during
|abor, Acta ANAESTH. BELG., 50, 129-136, 1999.

Van deVelde M., TeunkensA., Hanssens M., Van Assche
F. A., Vandermeersch E., Post dural puncture headache
following combined spinal epidural or epidural anaes-
thesia in obstetric patients, ANAESTH. INTENSIVE CARE, 29,
595-599, 2001.

Van de Velde M., Teunkens A., Hanssens M.,
Vandermeersch E., Verhaeghe J., Intrathecal sufentanil
and fetal heart rate abnormalities: a double blind,
double placebo controlled trial comparing two forms of
combined spinal epidural analgesia with epidural anal-
gesia in labor, ANESTH. ANALG., 2004 (in press).

Van de Velde M., Vercauteren M., Vandermeersch E.,
Fetal heart rate abnormalities following regional analge-
sia for labor pain: the effect of intrathecal opioids,
RecIoNAL ANESTHESIA AND PaIN MEDICINE, 26, 3, 257-262,
2001.

Vercauteren M., Bettens K., Van Springel G., Schols G.,
Van Zundert J., Intrathecal labor analgesia : can we use
the same mixture as is used epidurally ?, InT. J. OBsTET.
ANESTH., 6, 242-246, 1997.

Vercauteren M., Jacobs J., Jacquemyn Y.,
Adriaensen H. A., Intrathecal labor analgesia with bupi-
vacaine and sufentanil : the effect of adding 2.25 pg
epinephrine, Rec. ANesTH. Pain Mep., 26, 473-477,
2001.

Viscomi C. M., Rathmell J. P, Pace N. L., Duration of
intrathecal labor analgesia: early versus advance
|abour, ANESTH. ANALG., 84, 1108-12, 1997.
Willdeck-Lund G., Lindmark G., Nilsson B. A., Effect of
segmental epidural analgesia upon the uterine activity
with special reference to the use of different local anaes-
thetic agents, Acta ANAESTHESIOL. ScAND., 23, 519-528,
1979.

© Acta Anassthesiologica Belgica, 2004, 55, n° 1



