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labour

G. Capognd, D. Cellend, P. Fuscd, G. Lyons* and M. Columb®

1Department of Anaesthesia adDepartment of Obstetrics and Gynaecology, Fatebenefratelli General
Hospital, Isola Tiberina 38, 1-00186 Rome, ItaRDepartment of Anaesthesia, Ospedale S. Giacomo in
Augusta, v. Canova 29, 1-00186 Rome, Itdf§t James’s University Hospital, Beckett Street, Leeds
LS9 7TF, UK SIntensive Care Unit, Withington Hospital, Nell Lane, Manchester M20 2LR, UK

We have used the technique of randomized, double-blind sequential allocation to compare
the minimum local analgesic concentrations (MLAC) of epidural bupivacaine and ropivacaine
for women in the first stage of labour. The test bolus was 20 ml of local anaesthetic solution.
The concentration was determined by the response of the previous woman to a higher or
lower concentration of local anaesthetic, according to up—down sequential allocation. Efficacy
was assessed using a 100-mm visual analogue pain score (VAPS). The test solution had to
achieve a VAPS of 10 mm or less to be judged effective. For bupivacaine, MLAC was 0.093
(95% Cl1 0.076-0.110)% wiv, and for ropivacaine, 0.156 (95% Cl 0.136-0.176)%w/v (P<<0.0001,
95% CI difference 0.036—0.090). The analgesic potency of ropivacaine was 0.60 (0.47-0.75)
relative to bupivacaine. Claims for reduced toxicity and motor block must be considered with
differences in analgesic potency in mind.
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Studies performed in animals and human volunteers hawdmen requiring oxytocin augmentation, with presenting
shown that ropivacaine is less toxic than bupivacaie. part below the ischial spines, and those scoring less than
Clinical studies have shown that ropivacaine can provid® (0-100 mm) on a visual analogue pain score (VAPS)
pain relief in labour that is equivalent to bupivac@imed were excluded. Women who had received opioid analgesics
it is also claimed that its use is associated with less motior the previos 6 h were also excluded.
block8 Ropivacaine may be less potent than bupivacaine, While infusing i.v. Ringer’s lactate solution, lumbar
and if this is the case, the validity of potential benefitspidural analgesia was performed at either L2-3 or L3—4
regarding toxicity and motor block is in doubt until thewith the woman in the left lateral position. Loss of resistance
relative therapeutic ratios have been established. to saline was used, limiting injection to 2 ml to minimize
The aim of this study was to compare the relativdilution of local anaesthetic. The catheter was advanced
analgesic potencies of these two local anaesthetics wigerem into the epidural space and then aspirated. For the
given for pain relief in the first stage of labour. We did thipurpose of the study, the test dose was omitted.
by determining the minimum local analgesic concentration Each woman was allocated randomly to receive a freshly
(MLAC), the median effective concentration (Ef;8 for prepared syringe containing 20 ml of either bupivacaine
each local anaesthetic. (Marcain, Astra) or ropivacaine (Naropin, Astra), diluted
with 0.9%wl/v saline to achieve the desired concentration
i at room temperature. The concentration of the test solution
Patients and methods in each individual syringe was determined by the response
After obtaining approval from the Institutional Ethicsofthe previous patientto the higher or lower concentrationin
Committee, we studied 87 healthy primipara, at more thdmer test syringe, according to up—down sequential allocation.
37 weeks’ gestation, requesting epidural pain relief iihe exception to this was the first woman in each group,
labour at the Fatebenefratelli General Hospital, Rome, infer whom the starting concentration was 0.2%w/v.
randomized, double-blind sequential allocation study. In Efficacy was assessed using a 100-mm VAPS ‘(@
order to standardize the progression of labour, only womeain’ and 106-=‘worst possible pain’) at 0, 15 and 30 min
with cervical dilatation of 2-5 cm inclusive, were enrolledafter injection of the test solution. VAPS was assessed
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Table 1 Patient and obstetric data (meaw or range) or median [interquartile 1.07
range]). VAPS=Visual analogue pain score. No significant differences between » .
groups (unpaired Studentigest or Mann—-WhitneyJ test)
0.8
Ropivacaine Bupivacaine g
o] . .
Age (y7) 28.7 (22-43) 28.2 (23-37) @ 0.6 Bupivacaine
Height (cm) 166.1 (5.70) 167.5 (4.39) 5
Weight (kg) 72.4 (6.69) 72.8 (6.20) 2
Gestation (weeks) 40 [39-40] 40 [39-40] g 0.44
Cervical dilatation (cm) 4 [3-4] 4 [3-5] £ Ropivacaine
Station (cm above ischial spines) 1[1-0] 1[1-0] 8 .
VAPS (mm) 90 [80-100] 90 [84.5-95] 0.2
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100 mm. A flowing cursor allowed the patient to give her
score in a blinded manner.
There were three possible outcomesffective—this
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for the next woman randomized to that groineffective—
when the VAPS failed to reach 10 mm within 30 min, a
rescue of 0.25%w/v bupivacaine 15 ml was given. If VAPS
decreased to 10 mm or less within the next 30 min, a 0.01%
w/v local anaesthetic increment was directed for the next
woman randomized to that grougpeat—when the rescue
bolus failed to achieve a VAPS of 10 mm or less, indicating
failure of spread, this directed that the same concentration
be repeated for the next woman randomized to that group.
Evidence of progression of labour beyond 6 cm cervical
dilatation or descent of the fetal head below the ischial
spines before an outcome was reached meant that the patient

Fig2 ECy of bupivacaine, as determined by up-down sequentdV@S withdrawn from the study and the concentration was
allocation. Error bars represent 95% confidence intervals. Testing interf@peated for the next woman.

was 0.1%w/v.
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Maternal heart rate, non-invasive arterial pressure and
pulse oximetry, uterine contractions and fetal heart rate
were monitored.

Patient and obstetric data were collected and are presented
as meangp), median (interquartile range, IQR) and count,
as appropriate, and analysed using Studdrnest, Mann—
Whitney U test and Fisher’s exact test. Median effective
concentrations were estimated from the up—down sequences
using the formula of Dixon and Massey which enabled
MLAC with 95% confidence intervals (Cl) to be derived.
The sequences were also subjected to Wilcoxon and
Litchfield probit regression analysis as a back-up or
sensitivity test. Analyses were carried out using the follow-
ing software: Microsoft Excel 5.0a for Windows, Statistical

Fig 3 ECsofor ropivacaine and bupivacaine with 95% confidence intervai€ackage for the Social Sciences (SPSS) 6.1 for Windows,
Derived point estimates are plotted to demonstrate the concentratid@raphPad Instat 2.05a for DOS and Pharmacologic Calcula-

response relationship.

tion System (PCS) 4.2 for DOS. Statistical significance was
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defined for an overali error at the 0.05 level and values at equi-analgesic concentrations rather than at presumed
were two-sided. equivalent somatic sensory denervation, because the aim in
labour is analgesia without complete deafferentation. A
study performed comparing 0.1-0.3%w/v ropivacaine and

Results 0.25%w/v bupivacaine showed less motor block with ropiv-
There were no significant differences in patient or obstetracaine but more sustained analgesia with bupivadgine.
characteristics between groups (Table 1). Eighty-sevemplanation for this may simply be difference in potency.
women were enrolled (ropivacaine= 44, bupivacaine Claims for reduced toxicity and motor block are made
n=43). Seven test syringes were repeated, leaving 40 the basis of weight for weight comparisons in animals
women in each group for analysis. and human volunteers. These claims are made on the

The MLAC of ropivacaine was 0.156 (95% CI 0.136-assumption of equi-potency. If ropivacaine requires a 68%
0.176)%wl/v; the MLAC of bupivacaine was 0.093 (95%upward adjustment of dose to achieve equivalent analgesic
C1 0.076-0.110)%w/v using the up—down formula of Dixopotency with bupivacaine, the claims may no longer be valid.
and Massey. This difference (95% CI difference 0.036- In summary, we have shown that epidural ropivacaine
0.090) was significantR<<0.0001). was significantly less potent than bupivacaine by a factor

The sequences of effective and ineffective analgesia &e0.4 when given to women in labour. Claims for reduced
shown in Figures 1 and 2. The concentration-response pltsgicity and motor block must be re-evaluated with analgesic
are shown in Figure 3. The relative potency of ropivacairgfficacy in mind.
to bupivacaine was 0.60 (95% CI 0.47-0.75).
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