
Selection of our books indexed in the Book Citation Index 

in Web of Science™ Core Collection (BKCI)

Interested in publishing with us? 
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected. 

For more information visit www.intechopen.com

Open access books available

Countries delivered to Contributors from top 500 universities

International  authors and editors

Our authors are among the

most cited scientists

Downloads

We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

12.2%

122,000 135M

TOP 1%154

4,800

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by IntechOpen

https://core.ac.uk/display/322411091?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


2 

Local Anaesthetic Epidural Solution for Labour: 
About Concentrations and Additives 

Christian Dualé and Martine Bonnin 
CHU Clermont-Ferrand, 

Centre de Pharmacologie Clinique (Inserm CIC 501), 
Anesthésie-Réanimation-Estaing, 

France 

1. Introduction 

Epidural analgesia can be considered nowadays as the standard technique to relieve pain 
during labour. Wide information is now available about the different parameters the 
clinician has to choose to conduct it, namely drugs, concentrations, regimens and additives. 
The recently published guidelines from the American Society of Anesthesiologists Task Force on 

Obstetric Anesthesia illustrate the strong improvement of knowledge in this field (ASA Task 
Force on Obstetric Anesthesia, 2007). Nevertheless, the actual research still focuses on the 
pathways to increase the efficacy/risk ratio of epidural analgesia. 

A first option is to develop local anaesthetics with a hypothetical lower toxicity, thanks to 
the pharmaceutical companies for this effort. As an example, two amide local anaesthetics 
produced in the pure levorotatory form – ropivacaine and levobupivacaine – are now 
available for epidural analgesia in labour, to face the hypothetical risk of toxicity of 
bupivacaine. The use of ropivacaine has increased in the field of obstetrics in some 
industrialised countries (Beilin et al., 2007; Sah et al., 2007; Page et al., 2008; Beilin & 
Halpern, 2010). Levobupivacaine, the pure S(–)-enantiomer of bupivacaine, recently 
emerged as a safer alternative for regional anesthesia than its racemic parent (Bardsley et al., 
1998; Mather & Chang, 2001; Burlacu & Buggy, 2008). In addition to a lower toxicity per se, 
levobupivacaine has been claimed by some authors to be more potent than bupivacaine 
(Camorcia & Capogna, 2003; Sah et al., 2007) or ropivacaine (Benhamou et al., 2003), 
(Burlacu & Buggy, 2008), and even to induce less impairment of motricity (Lacassie & 
Columb, 2003; Beilin et al., 2007; Lacassie et al., 2007; Sah et al., 2007). 

A second option is to lower the concentration of the local anaesthetic solution. This option 
would somewhat mitigate the problem of bupivacaine toxicity, and may also explain why a 
superior safety of the two recent molecules is not yet clinically evidenced. The practice of 
epidural analgesia for labour in our institution – a university hospital of central France in 
which about 3.500 women deliver yearly – may illustrate this issue. Indeed, the protocols in 
for induction and maintenance of analgesia the early 80’s used top-up injections of 
bupivacaine 0.25%, or even more in some cases. Analgesia seemed excellent for most of the 
parturients, but with this practice raised also questions about side effects, namely 
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impairment of motricity and proprioception. Practitioners were therefore questioned by a 
publication of Chestnut et al. (Chestnut et al., 1988), reporting the interest of an infusion of 
bupivacaine, i.e. four times less concentrated than in their practice. This highlighted the 
virtues of the differential nerve block, with a possibility to block selectively the nociceptive 
pathways (i.e. unmyelinated or few myelinated fibres) without affecting the other 
components of nerve transmission (Powell et al., 1988; Reid, 1998). Practitioners were 
therefore encouraged to use a new range of concentrations, from the lowest (i.e. 0.0625 to 
0.08%), to higher – but reasonable – concentrations (around 0.125%). The aim was to strike a 
difficult balance between the lowest motor block possible (to facilitate labour and vaginal 
delivery, and even allow ambulation) and an optimal analgesia (Polley et al., 2003; 
Benhamou et al., 2003; ASA Task Force on Obstetric Anesthesia, 2007; Buyse et al., 2007). 
Fortunately, the risk of a failure of analgesia with the lowest concentrations could be 
reduced by the systematic adjunction of epidural opiates (Bernard et al., 2001; Benhamou et 
al., 2002; Halpern et al., 2003; Lim et al., 2004; ASA Task Force on Obstetric Anesthesia, 2007; 
Mcleod et al., 2007). Interestingly, it seems that such potentiation by epidural opiates is due 
to a segmental action, as opiates are able to reduce the minimal local anaesthetic 
concentration (MLAC) (Polley et al., 1998; Robinson et al., 2001; Ginosar et al., 2003; Buyse et 
al., 2007).  

Since then, it appears that many physicians have reduced the current concentrations in their 
daily practice. In our hospital for example, a 0.125%-concentration is now the maximal 
standard for bupivacaine, while ropivacaine and levobupivacaine are preferred by some 
practitioners. However, it seems that the concentration issue is still incompletely resolved 
and needs further investigation. This was highlighted in 2007 with two interesting 
statements of the ASA Task Force (ASA Task Force on Obstetric Anesthesia, 2007): 

1. There are no differences in the analgesic efficacy of low concentrated solutions with 
opiates, compared with higher concentrations without opiates (the cut-off value for 
concentration being bupivacaine 0.125% or equivalent). However, it is not known if this 
level of analgesic efficacy can be considered as optimal, or if it could be improved. 
Would such equivalence still exist if low concentrated solutions with opiates were 
compared to higher concentrations with opiates? Is the use of higher concentrations 
also completely safe, in terms of drug income? 

2. The technique to select “should reflect patient needs and preferences, practitioner 
preferences or skills, and available resources” (ASA Task Force on Obstetric Anesthesia, 
2007). Although anyone would agree with this wise recommendation, the issue of 
preference(s) probably needs clarification. Are there standard – and evidenced-based – 
criteria on which can be determined either the patient’s, or the practitioner’s preference 
between two or more techniques? 

A good illustration of the issue is the marketing of levobupivacaine in France, which, since 
July 2005, is available in pre-filled bags (100 or 200 mL) with two different concentrations 
(0.625 and 1.25 mg.mL-1). Both presentations have the same indication, i.e. analgesia in 
postoperative context and in labour (AFSSAPS, 2011a; AFSSAPS, 2011b). Then, the choice 
between the two concentrations mostly depends on the practitioner, and this choice appears 
to depend mostly of his/her personal beliefs, rather than of scientific evidence. Furthermore, 
the parturient may not be very often implicated in such decision, especially if the respective 
expected effects of both techniques cannot be clearly described to her. 
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2. Comparing two concentrations, both with opiates  

Our aim was to give an answer to the question of equivalence between a low concentrated 
solution with opiates, and higher concentrations, also with opiates. We also wanted to keep 
quite pragmatic conditions, to help the practitioners in their practice. For this, we chose the 
two presentations of levobupivacaine in pre-filled bags (see above), as our institution was 
quite familiar with these. We felt the pre-filled bags were very convenient for our protocols 
of epidural analgesia, as the solution could be used for induction and patient-controlled 
maintenance, the syringe being refilled without hazardous manipulation. 

We planned a randomised, controlled and double-blinded trial (see ClinicalTrials.gov 
NCT00929682, and (Tixier et al., 2010)). 

The aim of the trial was to compare the two available presentations of levobupivacaine, in 
conditions the closest possible to our daily practice. In one arm, the solution for epidural 
analgesia was levobupivacaine 0.0625% (called LC for low concentration), in the other, it 
was levobupivacaine 0.125% (called HC for high concentration). In each 100-mL prefilled 
bag of solution, 10 mL (50 g) of sufentanil were added. Opiates were also used in the HC 
group to assess the effect of concentration, without interaction. The final concentrations of 
levobupicaine were 0.568 or 1.136 mg.mL-1, with sufentanil 0.45 g.mL-1. 

The prepared solutions were used both for the induction and the maintenance of analgesia. 
Induction of analgesia with an initial volume of 20 mL of anaesthetic solution, followed by a 
standardised algorithm of top-up manual injections to achieve analgesia, then by a patient-
controlled regimen with 5-mL self-administered boli in addition to a continuous infusion of 
5 mL.hr-1. Our choice for this regimen was a compromise between efficacy and risks 
(Ferrante et al., 1994; Lim et al., 2008; Halpern & Carvalho, 2009). Manual injections were 
always performed by an anaesthetist, with a separate syringe directly filled from the 
solution bag, after disinfection of the sites. To refill the syringe of the patient-controlled 
epidural analgesia (PCEA) device, the solution was drawn from the bag through a parallel 
line secured by a three-way tap. 

The study included women in spontaneous uncomplicated labour, with cervical dilatation ≤ 
7 cm. We included only primiparous women, because pain during labour is commonly more 
resistant to relief in this sub-population, so we could sort out a greater effect size, and also to 
increase homogeneity beneath the sample. We excluded induced labour with the same aim 
of homogeneity, even if this condition is supposed to increase pain during contractions. 
Indeed, medical induction of labour was not a frequent practice in our centre, and it was 
simpler to exclude these patients, rather than to plan a stratified randomisation. We also 
excluded breech presentation, overweight, multiple pregnancy, preeclampsia, or any fetal 
abnormality. 

The principal objective of the study was to assess the quality of the analgesia provided by 
the two different concentrations of levobupivacaine. As the protocol chosen associated a 
PCEA and many levels of rescue administration, we were not expecting to observe a 
difference in the quality of analgesia, but we hypothesised that greater amounts of solution 
would be administered in the LC group. However, we kept the quality of analgesia as a 
secondary endpoint. The sample size was estimated from data we had from a previous trial 
undertaken in our unit in 59 parturients having had a patient-controlled epidural analgesia 
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for labour with 0.125% bupivacaine plus sufentanil 0.25 g.mL-1 (Vernis et al., 2004). Fifty-
seven patients per group were necessary to identify a 25% difference in the primary 
endpoint, i.e. the hourly consumption of the analgesic solution in mL.hr-1. This number was 
reached, with 65 patients in the LC group and 60 in the HC group. 

Contrary to our expectations, and this probably due to the PCEA regimen, the quality of 
analgesia was superior in the HC group. The following table illustrates the size of this effect 
of superiority, i.e. the percentage of reduction of the mean value for the outcome, from LC to 
HC. The effect size is here calculated out of the mean values in each group. The p value was 
< 0.05 for all the comparisons of outcomes, between the two groups. 
 

Outcome Effect size 

Pain score 30 minutes after induction -30% 

Nb. of observations with pain score > 3/10, 30 minutes after induction -65% 

Pain amount (area under curve) during the first 3 hours after induction -23% 

Percentage (per patient) of observations with pain score > 3/10 -46% 

Pain score at expulsion -48% 

Pain score at suture of episiotomy or tear -61% 

We chose this cut-off level of 3/10 to define the cases of relevant pain, as (i) this value is 
considered as the superior limit of the definition for mild pain (Breivik et al., 2008), and (ii) 
satisfaction is usually good to excellent when pain scores stay below this level (Halpern et 
al., 2003). 

Probably because of the regimen of administration chosen, this difference in analgesic 
efficacy was associated to more self- and medically administered epidural injections in the 
LC group. This analysis considered only the patients who had vaginal delivery (n = 58 and 
49 in the LC and HC group, respectively). The following table illustrates the size of this 
effect, as previously described. 
 

Outcome Effect size 

Nb. of patient-administered boluses -37% 

Required volume of epidural infusion (in ml.hr-1) -20% 

We unfortunately did not assess the patient’s satisfaction in this study, believing it was not 
an outcome easy to interpret. It is therefore difficult to know if the observed difference in the 
quality of analgesia was relevant, as – for example – the percentage (per patient) of 
observations with pain score > 3/10 was quite low (20%) even in the LC group. This issue 
led us to reconsider the systematic assessment of the patient’s satisfaction for further trials, 
even if this outcome is rarely studied in the trials about analgesia for labour. 

Considering safety, we did not find any difference between the two groups for all the 
outcomes that could be considered as expected side effects of epidural analgesia for labour, 
namely motor effects, effects on labour and foetal outcomes. However, this must always 
been considered with caution, as such small-sample studies are always underpowered to 
sort out such differences. To improve the power to detect an impairment of normal delivery, 
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we created a composite binary outcome defined by the occurrence of one of these two 
outcomes: a caesarean section or a labour lasting more than 390 min, this cut-off value being 
the third quartile of the whole duration of labour in the subgroup of parturients with 
vaginal delivery. The risk for this composite outcome was the same in the two groups (37 
and 38% in the LC and HC group, respectively). 

We noted however that in the HC group, the administered dose of levobupivacaine 
overstepped the French recommendations (12.5 mg.hr-1) in more than 1/3 of the cases 
(AFSSAPS, 2011a; AFSSAPS, 2011b), while this never occurred in the LC group. This had no 
clinical consequences, probably because these French limits are much lower than the 
possibly toxic dose in humans (Burlacu & Buggy, 2008; Purdue Pharma, 2011). 

To summarise, we noted particular points in these results: 

1. the low-concentrated solution – even with opiates – provided analgesia of lower 
quality, although we did not assess the impact on the patients’ satisfaction; 

2. the low-concentrated solution with added opiates provided an excellent analgesia, but 
the doses administered were often quite high, although we were not potent enough to 
assess the real clinical effects of such overdosage. 

At this step of our reflexion, we felt that two options appeared to increase the efficacy/risk 
ratio of epidural analgesia for labour: 

1. to develop an intermediate concentration, to which opiates should be added; 
2. to make ourselves this solution with an intermediate concentration, with the obvious 

inconveniences of a hazardous manual intervention and a higher cost;  
3. to potentiate the analgesia induced by the low-concentrated solution (plus opiates) by 

another epidural co-analgesic. 

3. Improving analgesic efficacy of low concentrated solutions 

We orientated our investigation on the third choice, as we felt the opportunity to test 
clonidine as an additive. Clonidine was a well-known drug in our practice, with a quite old 
history of perispinal administration, as the first report was in 1987 in France (Racle et al., 
1987). This choice was supported by the following arguments: 

1. clonidine inhibits nociceptive transmission in spinal cord via 2 receptors, and may 
have in addition local anaesthetic effects (Singelyn et al., 1996; Kroin et al., 2004); 

2. it was – at least in France –  often used epidurally for labour as single injection, either at 
the induction of epidural analgesia or as a rescue treatment (Chassard et al., 1996; 
Landau et al., 2002); 

3. the systematic addition of clonidine in the solution used for epidural infusion was 
known to improve post-operative analgesia in diverse models (Tremlett et al., 1999; 
Paech et al., 2000; Kayacan et al., 2004; Parker et al., 2007); 

4. already two French studies used levobupivacaine 0.0625% given on PCEA with low-
concentrated clonidine, with promising results (Fontaine et al., 2008; Wallet et al., 
2010); 

5. we recently evidenced the stability over 24 hours of a solution in which 
levobupivacaine, sufentanil and clonidine were mixed together (Sautou et al., 2011). 
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We then planned a second randomised, controlled and double-blinded trial (see 
ClinicalTrials.gov NCT00983125, and (Bazin et al., 2011)). 

To propose a protocol simple to apply, we thought that adding 150 µg of clonidine to the LC 
solution previously studied, would provide a quality of analgesia close to which was given 
by the HC solution, without the inconvenience of this latter. The two treatments to be 
compared were then: 
 

- in one arm, levobupivacaine 0.0625% plus sufentanil (0.45 µg.ml-1) plus 150 µg of 
clonidine, 

- in the other arm, the same solution with no clonidine.  

The final concentration of clonidine was 1.35 µg.ml-1. The control group was then very 
similar to the LC group in the previous study (Tixier et al., 2010). 

The choice of this dose of clonidine was motivated by the two following arguments: 

1. a safety issue, as this dose was in the range for which a co-analgesic effect had been 
found with no increase of side effects (Tremlett et al., 1999; Kayacan et al., 2004; Huang 
et al., 2007; Fontaine et al., 2008); 

2. practical reasons, as it seemed easy to the practitioner to add the full dose of the 
available presentation of clonidine (150 µg) to the prefilled bag of levobupivacaine at 
the start of epidural analgesia. 

The volumes used and the maintenance regimens (PCEA) were similar to those used in the 
previous study (Tixier et al., 2010). The inclusion and non-inclusion criteria were also the 
same, except the required cervical dilatation set to ≤ 5 cm. The primary outcome was the 
total number of additional boluses, i.e. either self-administered or manually administered by 
the anaesthetist as a rescue. 

The sample size estimation was based on the values for the primary outcome that were 
noted in the previous study (Tixier et al., 2010). As clonidine was not labelled for epidural 
administration during labour in France, we planned interim analyses, to be able to 
discontinue the trial in case of safety problems. The initial objective (62 patients per group) 
was reached (125 patients included), but 10 protocol violations occurred; the effects on the 
primary outcome were anyway analysed in intent-to-treat. 

The superiority of the solution with added clonidine compared to the control was 
evidenced, for all the outcomes related to the quality of analgesia. Here, we analysed the 
effects on pain by a linear mixed model, which showed a significant difference (p <0.0001 
for the model), with an effect of time and of interaction treatment*time. Furthermore, even 
satisfaction was greater in the clonidine group (p = 0.0006), which is not often noted in such 
trials. The superiority was also noted for most of the outcomes related to consumption of the 
epidural solution. 

The following table illustrates the size of this effect of superiority, i.e. the percentage of 
reduction of the mean value for the outcome, from placebo group to clonidine group. The 
effect size is here calculated out of the mean values in each group. The p value was < 0.05 
for all the comparison of outcomes, between the two groups. 
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Considering the hourly administered dose of levobupivacaine, the level recommended by 
the French label for the drug (12.5 mg.hr-1) was overstepped in only one case, in the placebo 
group (AFSSAPS, 2011a; AFSSAPS, 2011b). 
 

Outcome Effect size 

Pain score 30 minutes after induction -37% 

Nb. of observations with pain score > 3/10, 30 minutes after induction -59% 

Pain amount (area under curve) during the first 3 hours after induction -36% 

Percentage (per patient) of observations with pain score > 3/10 -70% 

Pain score at expulsion -67% 

Pain score at suture of episiotomy or tear -52% 

Nb. of patient-administered boluses -35% 

Required volume of epidural infusion (in ml.hr-1) -15% 

Epidural clonidine is likely to induce dose-dependent side effects: 

- maternal sedation (O'Meara & Gin, 1993; Paech et al., 2000; Aveline et al., 2002; Gurses 
et al., 2003; Roelants et al., 2005); 

- maternal hypotension (Chassard et al., 1996; Landau et al., 2002; Aveline et al., 2002; 
Gurses et al., 2003; Roelants et al., 2005; Parker et al., 2007; Wallet et al., 2010); 

- maternal bradycardia (O'Meara & Gin, 1993; Gurses et al., 2003; Huang et al., 2007); 
- abnormalities in foetal heart rhythm (Chassard et al., 1996; Tremlett et al., 1999). 

In addition, its intrinsic properties to act as a blocker of nerve transmission (Kroin et al., 
2004) could in theory have deleterious effects on labour, as it would be expected with a 
high-concentrated local anaesthetic agent. 

Probably due to the dose chosen, we did not observe serious adverse event in the clonidine 
group; nevertheless, there was a clear effect of clonidine on maternal blood pressure, 
uncorrelated to the quality of analgesia. We noted also a highest rate of instrumental 
delivery in the clonidine group (35 vs. 18%, p = 0.042). As such pilot studies are 
underpowered for the infrequently positive outcomes, no conclusion about safety can be 
given. However, for the composite outcome we created to represent the impairment of 
normal delivery (see above), the risk was not superior in the clonidine group (37% vs. 53%, 
n.s.). 

At this stage, it seemed interesting to compare side by side the results of our two studies 
(four groups), according to the fact that two groups (one from each study) had basically the 
same analgesic protocol (i.e. levobupivacaine 0.0625% + 50 g of sufentanil), and the two 
other groups provided a superior analgesia compared to this protocol. The following table 
next page helps for this comparison, which remains intentionally descriptive (the values 
shown are the median). 
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Study 
(Tixier et al., 

2010) 
(Bazin et 
al., 2011) 

(Tixier et 
al., 2010) 

(Bazin et 
al., 2011) 

Concentration of levobupivacaine a 0.0625% 0.0625% 0.125% 0.0625% 

Added sufentanil b 50 g 50 g 50 g 50 g 

Added clonidine b None None None 150 µg 

Pain after induction c,d 3 3 2 2 

Relevant pain after induction d,e 35% 29% 14% 12% 

Pain amount f 8.8 8.3 6.5 4.3 

Time spent with relevant pain e,g 20% 33% 11% 10% 

Pain at expulsion c,h 3 5 1 0 

Pain at suture of episiotomy or tear c,h 2 3 0 0 

Number of patient-administered 
boluses 

8.5 9 6 6 

Number of rescue injections i 0.2 0.1 0.3 0.3 

Required volume of epidural infusion  j 13 13 10 10 

Notes: a Initial concentration, i.e. solution in the prefilled bag. 
b Initial full dose, added to the initial solution in the prefilled bag. 
c Pain score measured on visual analogue scale (VAS), out of 10.  
d Measured 30 minutes after the induction of the epidural analgesia. 
e An observation of relevant pain is an observation of a pain score superior to 3/10 on the visual 
analogue scale. Here is expressed a rate of positive observations (one per patient) out of the whole 
group. 
f This is the area under curve for the pain scores measured on VAS, calculated for the first 3 hours after 
induction according to the trapezoidal rule (Vernis et al., 2004). Patients with missing data (because of 
early delivery) are excluded. 
g Here is calculated, for each patient, the rate of observations with relevant pain, out of the total number 
of observations (one per hour throughout labour). 
h I.e. medically administered as a rescue, during maintenance of analgesia. Here are expressed the 
mean values, all the median values being equal to 0. 
i Expressed in ml.hr-1. 

A systematic addition of clonidine to a low-concentrated solution of local anaesthetic could 
be therefore a very interesting option, as this may provide the same quality of analgesia than 
with high-concentrated, but with much lower amounts of anaesthetic given. However, the 
safety of clonidine is not fully evidenced yet. 

4. New trials to improve our daily practice? 

4.1 The jungle of variability 

Our results provided interesting information for future research. It would be interesting, for 
example, to compare a low-concentrated local anaesthetic plus clonidine, with a high-
concentrated solution (both having an opiate in addition).  
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The encouraging results obtained from these pilot studies may not be sufficient to result in a 
change of the current practice in obstetrical analgesia. The main reason for this is the small 
size of these trials, which does not allow concluding, for example, to the full safety of an 
epidural infusion of a local anaesthetic solution in which clonidine would be added in a 
systematic way. It is widely accepted that large-sized, pragmatic trials are mandatory to 
reach a high level of evidence and to influence the medical practice. Such trials are 
especially tricky to develop in the field of analgesia for labour, because of the huge 
variability observed at different levels. 

Variability in the strategies to rule out epidural analgesia for labour. This is obvious in the 
published studies, as well as in the current practice of the centres.  Multiple elements are to 
be considered in these strategies, such as: 

- the level of puncture; 
- the protocol of induction; 
- the drug its concentration and the additional opiates (sometimes different for induction 

and for maintenance); 
- the respective roles of the parturient (PCEA…) and the practitioner(s); 
- the protocol of maintenance (top-up injections, continuous infusion…)… 

Variability in the obstetrical conditions. Three particular conditions are known to increase the 
intensity of pain during labour, and therefore to reduce the efficacy of analgesic strategies: 

- nulliparity, 
- medically-induced labour, 
- advanced stage of labour. 

Variability in the obstetrical practice. The assessment of a new strategy in a validation 
controlled trial, for example a systematic addition of clonidine to the current epidural 
solution, would need a sensible assessment of safety outcomes. Some of them, such as 
motricity, maternal and foetal haemodynamics or sedation level, may be influenced by the 
new strategy alone. The obstetrical outcomes, such as the duration of labour, the rate of 
instrumental delivery and the rate of caesarean section, are likely to be also influenced by 
the obstetrical practice, which varies with the centre, the country, and the year (Ecker & 
Frigoletto, Jr., 2007; Sufang et al., 2007). Furthermore, analgesia itself may interact with some 
of them, as for example a better analgesia may incitate to instrumental delivery. 

4.2 Modelism vs. pragmatism 

Reducing variability by recruiting very homogeneous samples of patients and by 
standardising the anaesthetic procedures, is a very common method used in clinical 
research. The main advantage of such methodology is to reach statistical significance with 
small samples and to quantify effect sizes in very particular situations. However, the 
results of such studies are unlikely to influence the current practice, as the conditions of 
the trial may not be considered as realistic to the reader. What would be the effect of 
clonidine added to bupivacaine administered by top-up injections in multiparous 
parturients? Furthermore, some of the techniques used (new drugs, PCEA…) are not 
affordable in many countries. 
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In a pragmatic trial, we would accept variability, and this even in the choice of the molecule, 
as the potency of the three available local anaesthetics may be quite similar (Beilin & 
Halpern, 2010). In order to influence the practice worldwide, we would also accept to 
include patients in several countries, with all the variability in recruitment, obstetrical 
practice and expectations. This could be faced only by very big sample sizes, to which a 
stratified randomisation could be applied. The cost of such studies would be extremely high, 
while only academic institutions would be interested in the promotion of already labelled – 
or even out of patent – drugs. 

4.3 What is the goal of analgesia in labour? 

The gold standard for assessment of pain or analgesia is the quantification of pain on a 
visual analogue scale, although the numerical rating scale appears to be also a valuable tool 
(Hjermstad et al., 2011). This is validated in general for the post-operative context. Such 
outcomes may be however difficult to interpret in the context of labour, in which there may 
not be a strict linearity between the quality of analgesia and the feelings of the patient about 
the quality of care. As an example, in a large-sized study comparing epidural bupivacaine 
and levobupivacaine for labour in nulliparous patients, the patients were asked to quantify 
the quality of care at the 24th hour after delivery (Halpern et al., 2003). No difference was 
found between groups in the pains scores during labour. Interestingly, the patients of both 
groups quantified their feeling of pain relief during labour with values between 66 and 
77/100 (76 for the early stage of labour), while the overall satisfaction with pain relief was 
higher (81/100). Furthermore, the score for the item “overall care met expectations” was 
even higher (89/100). This discrepancy can be easily explained by a different requirement or 
a greater indulgence of the patient about the quality of analgesia, to which must be added a 
cultural tolerance to pain during childbirth (Kloosterman, 1982). 

We feel, in our practice, that the particular case of each parturient is not sufficiently 
considered in current practice of analgesia for labour. This is already well known for the 
obstetrical context (stage of labour, parity…), although more precise recommendations are 
still required. The issue of the patient’s preferences – as abovementioned (ASA Task Force 
on Obstetric Anesthesia, 2007) – requires probably a better knowledge of the parturient’s 
expectations and the predictors of her satisfaction about the treatment of labour pain. 
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