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Ropivacaine versus Bupivacaine 0.125% with Fentanyl 1ug/ml for
Epidural Labour Analgesia: Is Daily Practice More Important

Than Pharmaceutical Choice ?

T. GIRARD (Y), C. KERN (%), |. HosLI (%), A. Heck (%) and M. C. ScHNEIDER (%)

Summary : Ropivacaine might be superior to bupiv-
caine for epidural labour analgesia because it appears to
induce less lower extremity motor blockade. The clinical
relevance of this difference is not yet clear. Methods : In
a double-blind randomised trial bupivacaine and ropiva-
caine each at 0.125% with 1 pg/ml fentanyl were com-
pared for epidural labour analgesia. This study was per-
formed in two university hospitals. Results : Sixty-three
nulliparous women with singleton pregnancies at term
wereincluded. There were no differences between bupi-
vacaine and ropivacaine as far as motor blockade, anal-
gesic outcome, mode of delivery and neonatal outcome
are concerned. However, the clinica management of
epidural analgesia differed significantly between the two
institutions involved. Parturients of one institution had
their epidural catheter placed earlier, needed less top-up
medication, and had more successful mobilisations,
when compared to the other institution. Conclusions:
Institutional clinical practice can be significantly differ-
ent. Pharmacological differences between bupivacaine
and ropivacaine at 0.125% with 1ug/ml fentanyl seem to
be less important than differences between institutionsin
terms of clinical practice.
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Bupivacaine provides excellent analgesia for
labour and delivery and remains the most widely
used epidura local anaesthetic in obstetric anaes-
thesia (14). Ropivacaine, an amino-amide local
anaesthetic that is structurally similar to bupiva
caine, has a lower potentia for cardiovascular and
central nervous system toxicity. In addition, ropiva-
caine might be superior to bupivacaine because it
appearsto induce less lower extremity motor block-
ade, athough the clinical value of this differenceis
unclear (9). A meta-analysis of studies comparing
higher concentrations of ropivacaine and bupiva
caine (0.25%-0.5%) suggested that the use of ropi-
vacaine was associated with lessinstrumental deliv-
eries and less motor blockade than bupiva-
caine (16). A more recent meta-analysis in 2074

patients (10) and a multi-centre study of the same
group (9) were not able to confirm a difference in
obstetric outcome. We performed a double-blind,
randomised, multicentre comparison of bupivacaine
and ropivacaine each at our routine clinical concen-
tration of 0.125% with 1pg ml* fentanyl. The pri-
mary outcome measure of this study was the inci-
dence of motor blockade.

METHODS

Loca Research Ethics Committees approved
this prospective, randomized and double blind
study. Inclusion criteria were: written informed
consent, ASA status | or Il, nulliparity, singleton
pregnancy, vertex presentation and cervical dilata-
tion of = 6 cm. Exclusion criteriawere : absence of
informed consent, contraindications for epidural
anaesthesia, allergy to amide loca anaesthetics,
multi-parity, multi-foetal gestations, pre-term preg-
nancy (< 38" week of gestation) and cervical dila-
tion of > 6 cm at the time of epidural catheter place-
ment.

Randomisation was performed by the pharma-
cy of the Basel University Hospital where identical
solutions of either ropivacaine or bupivacaine were
prepared at a 0.125% concentration and identified
by incremental numbers. A 20 ml syringe of the
same drug at a concentration of 0.25% was labelled
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with the same number and available in case of
insufficient analgesia (see below). The randomisa-
tion code was not revealed until completion of the
study and digital data acquisition. Fentanyl was
added to the epidural infusion to reach afinal con-
centration of 1ug mil* (0.0001%) immediately
before placement of the epidural catheter.

After written informed consent, the parturient
was positioned in aleft lateral position. The epidur-
al space was identified at L3/4 or L2/3 with an 18-
gauge Tuohy needle using the loss of resistance
technique to 0.9% saline. A 20-gauge single orifice
epidural catheter (Perifix, B. Braun, Melsungen,
Germany) was inserted 2-3 cm into the epidura
space. After a negative test dose of 60 mg plain
lidocaine 2%, the study solution was injected in
increments of 5 ml every 3-10 min up to a maxi-
mum of 20 ml with adequate analgesia (visual ana-
logue scale [VAS] of < 3) as an endpoint.

On the basis of initial dose requirements the
hourly epidural infusion rate was set between 8 and
12 ml h. Initial dose and time required to reach a
VAS = 3 were noted. Vital parameters, VAS score,
motor block (modified Bromage scale (3), i.e. O:
normal movement in hip, knee and foot ; 1 : weak-
ness in hip muscle; 2 : weakness of the knee mus-
cles; 3 : motor block of hip, knee and foot and sen-
sory level of anaesthesia were recorded after 15, 30
and 60 min and then every 60 min.

Inadequate analgesia was defined as VAS >3
and treated with incremental interventions: a5 ml
bolus of the study solution, epidural application of
1pg kgL fentanyl (maximal 100 pg) and a 5 ml
bolus of a0.25% study solution. If insufficient anal-
gesia persisted, the patient was excluded from the
study and the catheter had to be resited.

Satistical analysis

With an estimated incidence of motor block
(Bromage >1) of 30-40% in the bupivacaine group,

Table 1

Characteristics of parturients receiving either bupivacaine or
ropivacaine for epidural labour analgesia. Values are number
(proportion) or mean (SD).

Bupivacaine | Ropivacaine

Studied in Basel 11 (52%) 10 (48%)
Studied in Geneva 22 (56%) 17 (44%)
Age; years 29.3(5.2) 28.7 (5.5)
BMI ; kg/m? 27.9(35) 284 (4.3)
Gestation age ; weeks 39.5(1.1) 39.6 (1.5)

Duration of epidural analgesia; min | 374.5 (159.8) | 392.8 (150.5)
Application of oxytocin 12 (36%) 8 (30%)
Cervical dilation < 4 cm 26 (79%) 18 (66%)

BMI = Body mass index

we expected a reduction in motor block of about
50% in the ropivacaine group. To achieve a power
of 0.8 we needed 34 parturients in each group.
Values presented are mean and standard deviation.
Nominal data were compared using the Chi-sgquare
test and Fisher's exact test where appropriate.
Continuous parameters were compared with stu-
dent’s t-test for unpaired samples, pain scores and
motor block were compared using Mann-Whitney
U-tests. Significance levels were set to 5%.

REsuLTS

Sixty-three parturients were included in the
study, 30 in the ropivacaine and 33 in the bupiva-
caine group. Three parturients of the ropivacaine
group were excluded from further analyses, one due
to technical problems with the epidural analgesia,
and two because they did not meet theinclusion cri-
teria : one parturient had atwin pregnancy, the other
onewas multipara. There were no significant differ-
ences in demographic data (Table 1).

Table 2 shows that 15 parturients (45%) in the
bupivacaine group and 17 (63%) in the ropivacaine
group did not show any motor block (Bromage = 0)
throughout labour ; there were no differences in
motor block between the two drugs (Chi-Square =
1.84, p = 0.4). As parturients with epidural analge-
sia were not commonly mobilized at the time the
study was performed, mobilisation was not attempt-
ed in 32 parturients (53%). In 5 patients mobilisa-
tion was not possible (3 in the bupivacaine, 2 in the
ropivacaine group), motor block being the reason in
4 of the 5.

Table 2
Maximal motor block
Bupivacaine Ropivacaine
n=33 n=27

Bromage 0 15 (45%) 17 (63%)
Bromage 1 13 (39%) 7 (26%)
Bromage 2 5 (15%) 3 (11%)
Bromage 3 0 0

Table 3

Obstetrical outcomes for parturients receiving either bupiva
caine or ropivacaine for epidural labour analgesia. Values are
number (proportion).

Bupivacaine | Ropivacaine
n=233 n=27
Spontaneus vaginal delivery 11 (33%) 13 (48%)
Instrumental vaginal delivery 15 (45%) 11 (41%)
Caesarean section 7 (21%) 3 (11%)
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Fig. 1. — Pain scores measured as visual analogue scale in par-
turients receiving epidural analgesia with bupivacaine (hatched
boxes) or ropivacaine (open boxes) 0.125% with 1ug mi+ fen-
tanyl. Scores before initiation of epidural analgesia (pre) were
significantly higher, than those after insertion of the epidural
catheter (15 min.) and 30, 60 or 120 minutes later. The datais
shown as boxplots indicating median, 10", 25", 75t" and 90"
percentiles. There were no significant differences between the
two drugs at any time point, p-values are Mann-Whitney U-
tests without correction for multiple comparisons.

Table 4

Neonatal outcomes for parturients receiving either bupiva-
caine or ropivacaine for epidural labour analgesia. Vaues are
number, median [range] or mean (SD).

Bupivacaine Ropivacaine
Apger at 1 min 9[7-10] 9[6-10]
Apgar at 5 min 10 [8-10] 10 [7-10]
Umbilical arterial pH 7.21 (0.065) 7.20 (0.065)

Obstetrical outcomes were comparable, as
shown in Table 3, and there were no differences in
neonatal outcome as far as Apgar scores at 1 and 5
minutes and umbilical arterial pH were concerned
(Table 4). Analgesia was comparable between the
ropivacai ne and bupivacaine groups, as indicated by
comparable frequencies in top-up reguirements
(Table 5) and lack of significant differencesin VAS
scores (Fig. 1).

Surprisingly, our post-hoc analysis suggested
significant difference between the two institutions

Table 5

Initial local anaesthetic volume and frequency of topup med-
ication with 0.125% and 0.25% local anaesthetics and fentanyl.
Values are median (range) or number (proportion).

Bupivacaine Ropivacaine
(n=33) (n=27)
Initial volume of local
anaesthetic ; ml 10 (5-20) 10 (3-20)
0.125% top up 22 (66%) 20 (74%)
0.25% top up 5 (15%) 6 (22%)
Fentany! top up 9 (27%) 8 (30%)

Table 6

Differences in clinical management of epidural labour analge-
sia between the Basel and Geneva centres. Values are numbers
(proportions).

Basel Geneva p-value
n=21 n=39
Cervical dilation<4cm | 48% (26-70) | 87% (71-95) | 0.0009

Successful mobilisation 1 (5%) 22 (56%) 0.00003
Fentanyl top up 11 (52%) 6 (15%) 0.006
0.125% top up 14 (67%) 28 (72%) 0.68
0.25% top up 8 (38%) 358%) 0.004

involved in this study. While the distribution of
ropivacaine and bupivacaine was homogenous
between Basel and Geneva (p = 0.79, Table 1), par-
turientsin Genevahad their epidural catheter placed
earlier, needed less top-up medication and had more
successful mobilisations (Table 6).

DiscussioN

We did not find any difference in the incidence
of motor block between parturients receiving either
ropivacaine or bupivacaine each at 0.125% with
1pg ml* fentanyl for epidural labour analgesia
Moreover, there were no differences in analgesic,
obstetrical or neonatal outcomes. This study was
designed to detect a 50% reduction in motor block
incidence during labour epidural analgesia, because
such a reduction was thought to be clinically rele-
vant. Indeed, there were more parturients without
motor block in the ropivacaine group than in the
bupivacaine group (45 vs. 63%). However, this dif-
ference was neither statistically significant nor clin-
ically relevant. We note that our study did not have
enough power to exclude such a difference. In a
larger mulitcentre, randomised, controlled study
comparing dilute concentrations of ropivacaine and
bupivacaine (initiation of analgesia with a 15 ml
bolus of 0.1% local anaesthetic with fentanyl
5 pg ml%, followed by patient controlled epidural
analgesia with either local anaesthetic at a concen-
tration of 0.08%, with fentanyl, 2 ug mi), there was
astatistically lower incidence of motor block in the
ropivacaine group at 6 h and 10 h after drug injec-
tion(9).

Severa studies have compared bupivacaine
and ropivacaine for labour analgesia. They were
recently summarised in a meta-analysis by Halpern
et a. (10). In 19 of 23 studies analysed, motor block
was more frequent in the bupivacaine group than in
the ropivacaine group. However, motor block was
not included in their meta-analysis because data

© Acta Aneesthesiologica Belgica, 2006, 57, n° 1



48 T. GIRARD et al.

were heterogeneous. Nevertheless, these results are
consistent with the trend towards less motor block
with ropivacaine, also observed in our study. Many
studies have compared equal concentrations of
bupivacaine and ropivacaine, athough a ran-
domised study design based on sequential up-down
allocation of parturients suggested the 50 % effec-
tive dose (ED50) of ropivacaine to be 40 % higher
than that of bupivacaine (1,4,11,15). However, the
ED50 may be a poor predictor for clinically rele-
vant outcomes in labour analgesia (13), asindicated
by several studies which did not revea any differ-
ence in the amount of local anaesthetics required by
parturient controlled epidural analgesia when iden-
tical concentrations of bupivacaine and ropivacaine
were used (2,4,6,8,9,15).

In contrast to a meta-analysis performed by
Writer et a., which suggested that the use of ropi-
vacaine for labour analgesia was associated with
more spontaneous vaginal deliveries than the use of
bupivacaine (16), a more recent meta-analysis did
not confirm these results (10). The latter included
23 randomised controlled trials composed of 1043
individuals receiving ropivacaine and 1031 receiv-
ing bupivacaine for labour analgesia. The incidence
of spontaneous vaginal delivery as primary out-
come was not different (odds ratio, 1.17, 95% con-
fidence interval 0.98-1.41, p = 0.12) between both
groups (10). In accordance with these results and
other studies, we also did not detect any differences
concerning mode of delivery nor neonatal outcome
(2,9,12).

Despite the small sample size, we found sig-
nificantly different outcomes between the two
involved ingtitutions. The proportion of parturients
receiving epidural analgesia during early labour
(cervical dilatation < 4 cm) was amost twice as
high in Geneva asin Basel and was associated with
a significant reduction in subsequent top-up doses
of 0.25% local anaesthetics or supplemental epidur-
a fentanyl. In addition, the proportion of women
successfully mobilized was significantly higher in
Genevathan in Basdl.

These results have to be interpreted with some
caution, as differences between the two centres
were not defined as outcome variables and are part
of the post-hoc analysis. On the other hand rigorous
inclusion and exclusion criteria were defined in
order to achieve comparable results and reduce the
impact of confounding factors. Moreover, all drugs
were prepared in one centre (Basel) and this centre
also supplied epidural puncture sets with Tuohy
needles and epidural catheters.

Geneva is the largest obstetrical unit in
Switzerland with about 3800 deliveries per year and
an epidural rate exceeding 80%. Basel, on the other
hand, has only about 1600 deliveries per year with
and a markedly lower epidural rate of about 40%.
Therefore experience with epidural analgesia might
be greater in Geneva than in Basel. We cannot
exclude the possibility that differences in patient
characteristics and attitudes towards birth experi-
ence may have contributed as confounding factors
to differences in the management of epidural anal-
gesia found in these two institutions. Obviously, a
twofold lower proportion of parturients delivering
without epidural analgesiain Basel than in Geneva
might lead to a selection bias in Basel in favour of
patients presenting with pathological or extremely
painful pregnancies. Interestingly, differences in
cervical dilation at the time of initiation of epidural
analgesia observed in both institutions had no influ-
ence on subsequent analgesic requirements. There-
fore, despite some observations to the contrary (5),
the impact of cervical dilatation as a possible con-
founding variable was minimal or absent from our
trial. It is of interest to note the large difference in
the proportion of spontaneous vaginal deivery
reported by studies of epidural labour analgesia.
Halpern et a. found 45-50% spontaneous vaginal
delivery, which is in agreement with European and
Chinese studies (8,9,12), while investigators from
Israel and Turkey report values as high as 80-90%
and 100%, respectively (2,7). Many studies have
demonstrated comparable analgesia with bupiva-
caine and ropivacaine for labour analgesia and most
would agree with Polley et a. that any difference
between these drugs is unlikely to have a substan-
tial clinical relevance (14). Differences between
institutional policies and experiences, regiona and
national cultural differences might be far more
important, than minor differences in pharmacologi-
cal properties of ropivacaine versus bupivacaine, at
least when dilute concentrations of local anaesthet-
ics combined with lipophilic opioids are used.
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