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Ambulation with combined spinal-epidura labor analgesia: the

technique

K. M. Kuczkowski

Abstract : The combined spinal-epidural labor analge-
siatechnique (CSEA) has attained wide spread popular-
ity in obstetric anesthesia worldwide. The onset of anal-
gesia is rapid and reliable, and maternal satisfaction is
high. While there still remains some concern about dural
puncture, the CSEA technique offers many advantages
to the parturient. For ambulatory labor analgesia the
CSEA technique offers the possibility of combining
rapid onset of subarachnoid analgesia with the flexibili-
ty of continuous epidural analgesia. This approach with
the application of low-dose local anesthetic and/or opi-
oid can provide a very selective sensory block with min-
imal motor blockade, allowing parturients to ambulate.
This article will attempt to assess the validity of some
strongly held opinions of whether CSEA offers any
advantages for ambulatory labor analgesia as well as
highlight some selected technical aspects and controver-
sies of the CSEA specifically applicable to ambulatory
labor analgesia.

Key words: Labor analgesia; Ambulatory, walking
epidural, combined spinal-epidural ; Technique, advan-
tages, complications, pregnancy, labor, obstetric anes-
thesia

INTRODUCTION

Epidural analgesiaiswidely considered asthe
most effective method of providing pain relief in
labor. However, epidura labor analgesia is not a
generic procedure and many technical modifica-
tions have been invented over time. Continuous
search for a balanced labor analgesia, which pro-
videsrdlief of pain of contractionswhile preserving
motor function, has led to the development of
ambulatory labor analgesia. The combined spinal-
epidural analgesia (CSEA) performed with sub-
arachnoid opioids (with or without local anesthet-
ics) causes minimal motor block and is particularly
applicable to ambulatory labor analgesia. While
there still remains some concern about dural punc-
ture, the CSEA technique offers many advantages
to the parturient, and has gained wide spread popu-
larity in obstetric anesthesia worldwide.

WHAT ARE THE ADVANTAGES oF CSEA ?

The combined spina-epidural labor analgesia
technique (CSEA) has attained wide spread popu-
larity in obstetric anesthesia (28, 32, 51). In many
centers it has begun to replace or has replaced tra-
ditional epidural techniques (41). While there still
remains some concern about dura puncture, the
CSEA technique offers many advantages to the
parturient. Several authors have reported avery low
incidence of post dural puncture headache (PDPH)
associated with CSEA, which may reflect the fact
that the epidural needle, which must be correctly
placed first, serves as the introducer for the spinal
needle, which then results in a one-time very small
gauge dural puncture by the spinal needle (29, 31,
49, 50, 52). The low incidence of PDPH may be
particularly advantageous in patients with a history
of PDPH. It is known that symptoms of PDPH are
more likely if there has been a preceding PDPH
(22). Additionally the appearance of the CSF in the
hub of the spinal needle may indirectly confirm
(reconfirm) the correct epidural needle placement,
which is of increased importance in patients with
difficult anatomic landmarks and/or increased skin-
epidural space distance (23).

It has been reported that combining spinal and
epidural blocks may appear cumbersome and time
consuming (41). Because newer CSEA trays have
eliminated many equipment limitations, and thus
reduced preparation time, the CSEA technique
should become even more attractive to practition-
ers. It is believed that in experienced hands the
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entire procedure should not take longer than
approximately 4-5 minutes (5, 42). An 18-Ga
Tuohy-Schliff (or other type) epidural needle,
placed in the lumbar epidural interspace, serves as
an introducer to a long 27-Ga pencil point spinal
needle that punctures the dura and subarachnoid
mater of the spinal cord allowing the initial injec-
tion of the subarachnoid dose for induction of labor
analgesia. The definite end point for successful
dural punctureisfreeflow of CSF at the spinal nee-
dle hub (42). During the injection into the sub-
arachnoid space, the parturient is asked to report
feeling of warmth under the buttocks and thighs. If
this symptom is not reported within 30 seconds, the
CSEA induction dose may have not been injected
into the subarachnoid space (41). After subarach-
noid injection of the induction dose the spinal nee-
die is removed, and the epidural catheter is insert-
ed 5 cm into the epidural space and secured to the
skin. Proper epidural catheter position is confirmed
by negative aspiration of CSF or blood. This may
be followed by injection of about 1-1.5 ml of saline
into the epidural catheter to test its patency (41).
The onset of analgesia is rapid and reliable.
Rapidity of onset and reliability of technique
improve quality of analgesia and maternal satisfac-
tion (9, 29, 51).

It has been a long-time tradition to verify the
proper epidural catheter placement by administer-
ing an epidural test dose. However, some propo-
nents of CSEA have advocated that when low-dose
mixtures of opioids and/or local anesthetics are
used with a multi-orifice epidural catheter (such as
in CSEA technique), an epidural test dose is not
necessary (25). Furthermore, administration of a
traditional epidural test dose causes unwanted loss
of proprioceptive and motor functions, the preser-
vation of which are necessary to permit safe ambu-
lation in labor (3, 34).

WHAT IS THE OPTIMAL LENGTH OF THE SPINAL NEEDLE IN
CSEA ?

The distance from the tip of the epidural nee-
dle to the posterior wall of the dural sac in the mid-
line varies from 0.30-1.05 cm. Furthermore the
anteroposterior diameter of the dural sac varies
considerably during flexion and extension of the
spina column (41). Additionally, because the dural
sac is triangular with its base resting on the verte-
bral body and the triangle apex pointing posterior-
ly to the ligamentum flavum, the above measure-
ments are valid only when the epidural is per-

formed in the midline. The length of protrusion of
the spinal needle beyond thetip of the epidural nee-
dle for a successful CSEA placement has been the
subject of significant debate, and at most institu-
tions varies from 10-16 mm (41). JosHi €t al.
reported that the length of spinal needle protrusion
should be more than 13 mm (20, 55). On the other
hand Vandermeersch considers a protrusion of at
least 17 mm to be optimal (48). The type of spinal
needle may also influence the success rate of the
CSEA.

A great variety of specia CSEA needle sets
are commercially available. Interestingly, in a
European survey it was reported that special CSEA
needle sets were used only by 31% of anesthesiol-
ogists. The remainder used their own combination
of epidural needles and extra long spinal needles
(41). The newly introduced CSEA needle set (B.
Braun Inc., Bethlehem, PA) allows a different exit
point for the passage of the epidural catheter and
the spinal needle. A “back eye” at the epidural nee-
dle curve near its bevel permits the passage of the
spina needle, while the epidural catheter entersthe
epidura space through the “regular” needle eye.
The point of dural contact by the epidural catheter
is thus at some distance from the dural hole what
might reduce the risk of epidural catheter penetra-
tion through the hole in the dural made with the
spina needle (41).

With the needle-through-needle CSEA tech-
nique, the tip of the spinal needle may scrape
against the inner wall of the Tuohy-Schliff needle
and concern has been rai sed about the possibility of
metal particles being carried into the subarachnoid
space. However, Herman et al. could not find any
evidence of metal particles produced by the needle-
through-needle CSEA technique (18).

WHy CSEA FOR AMBULATORY LABOR ANALGESIA ?

CSEA performed with subarachnoid opioids
(with or without local anesthetic) causes minimal
or no motor block and has been referred as the
“walking epidural”. At the University of California,
San Diego, CSEA with both local anesthetics and
opioids combined has become the standard practice
for ambulatory labor analgesia. The initial sub-
arachnoid dose of bupivacaine, 2.5 mg, and fen-
tanyl, 5-10 g is extremely efficacious, abolishing
most severe labor pain in 2-3 minutes. Although the
initial dose is usually a low-dose mixture of local
anesthetic and opioid, fentanyl or sufentanil alone
may aso be used. Sufentanil and fentanyl have
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been reported to cause fetal bradycardia (with high-
er incidence following subarachnoid administration
of sufentanil). VAN pe VELDE €t al. in aretrospective
study evaluated charts of singleton, term, vertex-
presenting parturients in active labor requesting
neuraxial pain relief during a 1-year period for the
occurrence of non-reassuring fetal heart rate (FHR)
tracings (52). The authors concluded that intrathe-
cal sufentanil in a dose of 7.5 pg has the potential
to result in more non-reassuring FHR tracings com-
pared with both intrathecal analgesia using a bupi-
vacaine (2.5 mg) and sufentanil (1.5 pg) mixture
and epidural analgesia using bupivacaine, sufen-
tanil, and epinephrine (52). Other recent studies
suggested that the median effective dose (EDs;) of
subarachnoid sufentanil is less than 3 pg and have
failed to demonstrate any fetal problems (1, 17).

PaLMmER €t al. in a retrospective study com-
pared the incidence of fetal heart rate abnormalities
after ingtitution of two techniques of labor analge-
sia (either subarachnoid fentanyl or conventional
epidural labor analgesia) (33). Both techniques
were associated with alow (6%-12%) incidence of
fetal heart rate and no difference in neonatal out-
come was found (47). Although the study of Palmer
did not show asignificant difference with respect to
fetal bradycardia, CSEA with intrathecal fentanyl
administration was associated with a doubling of
the incidence. It is therefore possible that low sam-
ple size in the study was the only reason why the
difference did not reach statistical significance.

For ambulatory labor analgesia the CSEA
technique offers the possibility of combining rapid
onset of subarachnoid analgesiawith the flexibility
of continuous epidural analgesia. This approach
with the application of low-dose local anesthetic
and/or opioid can provide a very selective sensory
block with minimal motor blockade, allowing par-
turients to ambulate (9). Traditionally, in clinical
practice the degree of motor block is assessed using
the Bromage/modified Bromage scale. These
scales attempt to quantify the power of various
muscle groups of the leg, foot and thigh. To enable
ambulation in labor, all muscle group innervated by
the L5-S1 nerve roots should have normal or “near-
ly normal” power (41).

Many researchers have established that pro-
prioceptive (dorsal column) functions can be selec-
tively preserved with low-dose CSEA. To achieve
this goal, however, it is necessary to omit the tradi-
tional epidural test dose with lidocaine and
epinephrine (3, 38).

In the author’s practice at the University of
Cdlifornia, San Diego, following placement of

Table 1

Modified Bromage Score
(Assessment of the degree of motor block in laboring
parturients performed at the University of California,

San Diego)
Score Description
0 No paralysis, raises extended leg, full flexion of knee and
ankle (full motor strength)
1 Inability to raise extended leg, able to move knee
2 Inability to flex knee, able to flex ankle
3 Inability to move lower limb

CSEA, the patient is monitored for 20 minutes
(maternal blood pressure and external fetal heart
monitoring). If she desires, and if the obstetrician,
the nurse and the anesthesiologist agree, the patient
is assessed for motor strength and the ability to
ambulate. If the patient is able to get out of bed
without assistance, she is then asked to stand and
walk several steps across the room. After attempt-
ing ambul ation a deep knee bend (could the patient
do this before CSEA placement ?) and/or “modi-
fied” Bromage scale (ability to raise extended leg
up from bed lying supine with left uterine displace-
ment (LUD), ability to flex knee, and flex/extend
ankle are routinely utilized). The score from 0 to 3,
where 0 = no paraysis, raises extended leg, full
flexion of knee and ankle (full motor strength),
1 = inability to raise extended leg, able to move
knee, 2 = inability to flex knee, able to flex ankle,
and 3 = inability to move lower limb, is performed
(Table 1).

Patients who have full motor strength may
ambulate with assistance of an IV pole on one side
and support person (usually her nurse or her part-
ner) on the other. Most patients usualy walk
around the room or to the bathroom, where they
void, spending approximately 10-15 minutes out of
bed on each occasion. If the patient is receiving an
oxytocin infusion ambulation in close proximity to
her bed or sitting in the armchair is usually recom-
mended. It is very important to provide a suitable,
safe environment for ambulating parturients (safe
floors, no cables, and the like). To avoid epidural
catheter displacement an anesthesiologist needs to
ensure good fixation of the epidura catheter to
skin. Suitable (remote, cordless) fetal monitoring is
recommended to ensure fetal well-being. Epidural
maintenance of labor analgesiais usually achieved
with a low-dose mixture of local anesthetics and
opioids (0.0625% bupivacaine mixed with fentany!
1.9 pg/ml, at the rate of 8-12 mil/hour).
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Combinations of bupivacaine with fentanyl or
sufentanil have been the most studied maintenance
solutions, however, recently interest has turned to
ropivacaine and levobupivacaine, which appear to
spare motor function better than bupivacaine.

WHAT ARE THE CONCERS SPECIFIC TO CSEA ?

Four major concerns regarding potential com-
plications specific to CSEA technique have been
raised in the literature ; 1) thereistherisk of epidu-
ral catheter migration through the dural puncture
hole ; 2) thereisthe potential risk of increased drug
leakage through the dural puncture hole ; 3) thereis
the possibility of infectious complications ; 4) there
istherisk of contamination of CSF with metal par-
ticles from damaged spina needle tips during the
needle-through-needle technique (41). Epidura
catheter migration into the subarachnoid space
could be potentially a very serious complication
leading to total subarachnoid anesthesia if not rec-
ognized. However, the low incidence with which
this complication has been reported indicates that
this does not constitute a major problem in clinical
practice (35). In an in vitro study of pieces of iso-
lated human dura, RawaL et al. reported that it was
virtually impossible to force an 18-Ga epidura
catheter through dural holes made by 26 or 27-Ga
spinal needles (41). On the other hand, total spinal
block is an acknowledged complication of “top-
ups’ of previously normally functioning epidural
catheters (19, 37, 40, 44). Continuous epidural
infusion of low-concentration local anesthetic is
much safer than high-concentration bolus injection.
Every reinjection/top-up should be considered a
test dose (53).

Theoretically a hole in the dura matter may
alow transdural passage of drugs from/to the
epidural/subarachnoid spaces (2). Although |eak-
age of epidural local anesthetic into the subarach-
noid space is theoretically possible, the rapid onset
of spinal anesthesia suggests involvement of other
mechanisms. Furthermore, current knowledge of
pressures within the subarachnoid and epidural
spaces suggests that the flow of fluid (CSF) ismore
likely to be away from the subarachnoid space
rather than toward it (41, 42).

Administration of a CSEA block is associated
with an intentional puncture of the dural mater of
the spinal by the spinal needle. Severa reports of
meningitis associated with the use of CSEA have
been published in the literature (41). Interestingly
in five of the reported cases there were some tech-

nical difficulties in performing the block. The dis-
cussion of infectious complication associated with
neuraxial blocksis beyond the scope of this review
is important to remember that infection following
regional blocks is amost always the consequence
of errors in sterile technique (4). Although an
increased incidence of meningitis following perfo-
ration of the dura matter by the spinal needleisthe-
oretically possible, review of the literature suggests
that the frequency of meningitis after CSEA in no
greater than in the average population (4, 41).

Buccy et al. found that 66% of parturients had
impaired dorsal column function after receiving
15 ml bupivacaine, 0.1%, with 2-pg/ml, fentanyl
during labor, the effect of which precluded safe
ambulation (3). However, critics of this study
pointed out that all patients participating in the
study also received a 3 ml bupivacaine, 0.5% test
dose, which by itself might have affected sensory
and motor function (12). In a subsequent study
using an identical epidural bolus dose, but no test
dose, Parry et al. reported abnormal dorsal column
function only in 7% of parturients, a similar inci-
dence to that in their control group of patients who
received subarachnoid fentanyl with bupivacaine as
part of a CSEA technique (34). CoHen et al. in a
randomized double-blind study found that omitting
alidocaine-epinephrine test dose and using 0.125%
bupivacaine for the initial bolus should permit
ambulation in the early post block period for most
parturients who elect this option (8). Many anes-
thesiologists have abandoned the routine use of a
standard lidocaine-epinephrine test dose when
using a multiorifice epidural catheter and dilute
concentrations of local anesthetics, regarding the
entire first dose as a test dose (30).

The additional argument against traditional
epidural test dose is the well-documented safety of
continuous infusions of low-dose local anesthetic,
or low-dose mixtures of local anesthetic and opi-
oids for labor analgesia. Most likely, intravascular
injection will result in no analgesia, with minimal
adverse effects on the mother and fetus (signs of
CNS toxicity and cardiovascular collapse would
not occur). If the administration of local anesthetic/
opioids solution is subarachnoid (or subdural) most
likely agradually increasing degree of motor block,
with minimal loss of sympathetic tone will occur
but respiratory depression would be highly unlike-
ly (26). The omission of the traditional epidural test
dose with 45 mg of lidocaine and 15 pg of
epinephrine may seem like aradical departure from
traditional thinking. Nevertheless, if selective sen-
sory block with minimal sympathetic block is
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desired, and motor function isto be preserved, then
the omission of atraditional test dose is necessary.
Based on author’s experience, such an omission of
a traditional test dose is safe. This is further sup-
ported by similar findings by Morgan at Queen
Charlotte's Hospital in London, England (25).

Use of the CSEA technique without the test
dose for ambulatory labor analgesia leaves the
epidural catheter untested. Although some have
expressed concern about unknown functional status
of the epidura catheter following subarachnoid
drug injection, it has been well established that the
epidura failure rate for the CSEA technique does
not exceed that of conventional epidura analgesia
for labor (27). However, prior to using the epidural
catheter with greater concentrations of local anes-
thetic such as may be needed with a cesarean deliv-
ery aformal test dose should be administered.

Norris et al. prospectively collected data
from 2,183 laboring women randomly assigned to
have labor analgesia induced with either 10 pg
intrathecal sufentanil with or without 2.0 mg bupi-
vacaine (n=1,071) or 10 pg epidural sufentanil and
12.5-25.0 mg bupivacaine (n = 1,112) (29). The
authors concluded that labor progress and outcome
are smilar among women receiving either CSEA
or epidural analgesia. The difference in neonatal
outcome appears related to the presence of con-
founding variables. The combined spinal-epidural
technique is was not associated with an increased
frequency of anesthetic complications. Either tech-
nique can safely provide effective labor analgesia
Although it has been suggested (27, 29) that that the
epidural catheter in the CSEA technique may be
more reliable than in the epidural analgesia, this
issue is conventional and further studies are needed.

The most common complications of CSEA
technique for labor analgesia include pruritus (6,
36), maternal hypotension (11, 43), and fetal heart
rate changes (2, 7,15, 43). The etiology of hypoten-
sion after subarachnoid opioid administration is
unclear. Some authors have speculated that the sud-
den onset of analgesia may produce hypotension
(44), whereas others attribute a decrease in mater-
nal blood pressure to rapidly decreasing cate-
cholamine levels in maternal blood (6). The
hypotension, however, is generally minimal and is
easily treated with CSEA analgesia. Additionally,
severa authors have recently reported uncommon
complications including aphasia (14), dysphagia
(10, 24), altered level of consciousness (46), high
sensory block (16), respiratory depression (13), and
respiratory arrest (21), following induction of
CSEA for labor pain.

CoNcLUSION

In summary, the CSEA technique for ambula-
tory analgesiain labor has a good record of effica-
cy and safety and can be accomplished with mini-
mal or no side effects. Appropriate maternal and
fetal monitoring following administration of CSEA
for ambulatory labor analgesia, as true of any kind
of labor analgesia, is recommended by the
American Society of Anesthesiologists (Practice
Guidelines for Obstetrical Anesthesia) (39).
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