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1847 : "naissance" de l'anesthésie obstétricale avec l'introduction de l'analgésie 
du travail à l'éther par l'obstétricien James Young Simpson: 
• Sécurité? 
• Toxicité? 
• Droits des femmes controversés (clergé, académie)

Début du XXe siècle : Suffragettes et autres militantes féministes 
Analgésie/anesthésie à l’éther/chloroforme -> "sommeil crépusculaire" (une combinaison de morphine et 
de scopolamine)

Milieu du XXe siècle: anesthésie générale pour l'accouchement par césarienne mais 
beaucoup de complications des voies respiratoires

UN PEU D’HISTOIRE…



• Fidel Pagés Miravé « invente » la péridurale en 1921 

• Achile Mario Dogliotti décrit pour la première fois la technique de 
« perte de résistance »

• 1949: Pio Manuel Martinez Curbelo a l'idée d'utiliser un 
cathéter urétéral en le plaçant dans l'espace péridural.

• L'anesthésie neuraxiale du travail devient de plus en plus 
populaire dans les années 1960; ponction unique avec dose 
élevée

• Développement des KT épiduraux dans les années 70, 
véritable essor de l’analgésie obstétricale par voie 
périmédullaire.

• Nouveaux AL arrivent dans les années 90.

UN PEU D’HISTOIRE…



OBJECTIF:

UN PEU D’ANATOMIE…

bloquer la transmission nerveuse des terminaisons sensitives des racines thoraciques basses, lombaires et 
sacrées sans altérer les capacités motrices de la patiente



L2–L3 or L3–L4

• Correct lumbar space only in 29% of patients 
• Tendency to select higher interspaces than desired (51%)

UN PEU D’ANATOMIE…

Anaesthesia. 2000 Nov;55(11):1122-6.



L2–L3 or L3–L4 UN PEU D’ANATOMIE…



DOULEUR DU TRAVAIL DIVISÉE EN DEUX PHASES 

1ère phase
Contraction du segment inférieur et dilatation du col utérin  
• Au début du travail, ce sont surtout les racines T11 et T12 qui sont 

stimulées, puis lorsque les contractions utérines deviennent plus 
intenses, les racines adjacentes T10 et L1 sont également intéressées

• Douleur viscérale (fibres C)

2ème phase 
Dilatation, distension et rupture des tissus du périnée avec la descente du 
fœtus 
• Les douleurs de la phase d’expulsion sont liées à la distension de la 

filière génitale et du plancher pelvien. L’innervation des structures 
responsables dépend essentiellement des racines S2, S3 et S4    (donc 
T10-L1 à S2-S4) 

• Douleur somatique 

Haberer JP, Diemunsch P, Anesthésie obstétricale, généralités. Encyclopédie Médico- Chirurgicale Anesthesie-Réanimation ; 36-595-A-10.

(les fibres somatiques S2-S4 sont plus larges que les fibres viscérales du 1er 
stade du travail et peuvent nécessiter un bloc plus dense, surtout si il y a 
instrumentation de la naissance avec forceps ou ventouse)



Intrapartum Platelet Count
The anesthesiologist’s decision to order or require a platelet
count should be individualized and based on a patient’s history
(e.g., preeclampsia with severe features), physical examination, 
and clinical signs.

A routine platelet count is not necessary in the healthy
parturient.

Blood Type and Screen
•A routine blood cross-match is not necessary for healthy and 
uncomplicated parturients for vaginal or operative delivery.
•The decision whether to order or require a blood type and 
screen or cross-match should be based on maternal history, 
anticipated hemorrhagic complications (e.g., placenta accreta
in a patient with placenta previa and previous uterine surgery), 
and local institutional policies.

CI ABSOLUES 
• Manque de connaissance/maîtrise de la technique
• Absence des moyens de surveillance
• Refus du patient 
• Anomalies graves de la coagulation (p. ex., 

coagulation intravasculaire disséminée franche, 
HELLP,…)

Le reste est relatif et/ou controversé, à évaluer au cas 
par casAnesthesiology February 2016, Vol. 124, 270–300



OBJECTIF: bloquer la transmission nerveuse des terminaisons sensitives des racines thoraciques basses, lombaires et 
sacrées de façon prolongée et avec le moins d’effets secondaires possibles (BM, ARCF, hTA,…)

CHOIX DES MOLÉCULES • BUPIVACAINE

C18H28N2O

• LEVOBUPIVACAINE

C18H28N2O

• ROPIVACAINE

C17H26N2O



CHOIX DES MOLÉCULES

CHOIX DES DOSES

bloquer la transmission nerveuse des terminaisons sensitives des racines thoraciques basses, lombaires et 
sacrées de façon prolongée et avec le moins d’effets secondaires possibles (BM, ARCF, hTA,…)

OBJECTIF:

TRADITIONALTRADITIONAL vs LOW DOSES vs « ULTRA-LOW » DOSES TRADITIONAL vs LOW DOSES



CHOIX DES MOLÉCULES

CHOIX DES DOSES

CHOIX DES ADJUVANTS

bloquer la transmission nerveuse des terminaisons sensitives des racines thoraciques basses, lombaires et 
sacrées de façon prolongée et avec le moins d’effets secondaires possibles (BM, ARCF, hTA,…)

OBJECTIF:

• OPIOIDES

• CLONIDES,…



CHOIX DES MOLÉCULES

CHOIX DES DOSES

CHOIX DES ADJUVANTS

CHOIX DES MOYENS D’ADMINISTRATION

bloquer la transmission nerveuse des terminaisons sensitives des racines thoraciques basses, lombaires et 
sacrées de façon prolongée et avec le moins d’effets secondaires possibles (BM, ARCF, hTA,…)

OBJECTIF:

• Manual intermittent boluses

• Continuous Epidural Infusion (+ Patient-Controlled Epidural Analgesia)

• Programmed Intermittent Epidural Bolus + Patient-Controlled Epidural Analgesia (PIB + PCEA) 



CHOIX DES MOLÉCULES: QUEL AL CHOISIR?

BUPIVACAINE vs LÉVOBUPIVACAINE vs ROPIVACAINE

C18H28N2O C18H28N2O C17H26N2O



BUPIVACAINE vs ROPIVACAINE

BUPIVACAINE
• MORE CARDIOTOXIC THAN OTHER LOCAL ANESTHETICS 
• EXCESSIVE MOTOR BLOCKADE
• INCREASED INSTRUMENTAL DELIVERY
• LONG DURATION OF ACTION



Anesthesia & Analgesia: August 2010 - Volume 111 - Issue 2 - p 482-
487

BUPIVACAINE vs ROPIVACAINE

BUPIVACAINE
• MORE CARDIOTOXIC THAN OTHER LOCAL ANESTHETICS 
• EXCESSIVE MOTOR BLOCKADE
• INCREASED INSTRUMENTAL DELIVERY
• LONG DURATION OF ACTION

3 randomized controlled trials. Equal concentrations 
of ropivacaine and bupivacaine (0.0625%–0.1%) 
combined with fentanyl 2 μg/mL

bupivacaine

ropivacaine



« The analgesic potency of ropivacaine was 0.6 relative to bupivacaine. 
Claims for reduced toxicity and motor block must be considered with differences in analgesic potency in mind. »

BUPIVACAINE vs ROPIVACAINE: EQUIPOTENCE



A Randomized Sequential Allocation Study to Determine the Minimum Effective Analgesic
Concentration of Levobupivacaine and Ropivacaine in Patients Receiving Epidural Analgesia for Labor

Dan Benhamou, M.D.; Caroline Ghosh, M.D.; Frédéric J. Mercier, M.D., Ph.D.

Anesthesiology December 2003, Vol. 99, 1383–1386.

LEVOBUPIVACAINE vs ROPIVACAINE: EQUIPOTENCE



Br J Anaesth 1997;78:507–14

Average maximum tolerated IV dose: 115 mg versus 103 mg in 
the ropivacaine and bupivacaine groups, respectively

TOXICITE

I.V. infusions of ropivacaine, bupivacaine and placebo. Acute 
tolerance of I.V. infusion of 10 mg min-1 was studied in a 
crossover, randomized, double-blind study in 12 volunteers



Anesthesiology December 2002, Vol. 97, 1567–1575.

1,054 nulliparous women in labor:
• Traditional: boluses of 10 ml 0.25% bupivacaine on request (but no more than hourly).
• Combined spinal-epidural (CSE) analgesia: 1 ml bupivacaine 0.25% and 25 μg fentanyl + bolus of 15 ml 0.1% bupivacaine with 20 μg 

fentanyl; rescue: boluses of 10 ml 0.1% bupivacaine with 2 microg/ml fentanyl, on request (but no more frequently than half hourly). 
• Low-dose infusion (LDI): bolus of 15 ml 0.1% bupivacaine with 2 microg/ml fentanyl followed by 10 ml/h; rescue: 10 ml of the mixture 

(but no more frequently than half hourly).

-> Visual analog scale pain assessments were collected throughout labor and delivery and 24 h later

CHOIX DES DOSES



Anesthesiology December 2002, Vol. 97, 1567–1575.



Anesthesiology December 2002, Vol. 97, 1567–1575.



Anesthesiology December 2002, Vol. 97, 1567–1575.

Given the proven benefit to obstetric outcome, the case for the uniform introduction of mobile epidurals into labor ward
practice and the abandonment of traditional epidural techniques would seem irrefutable.



Halliday et al. Anaesthesia, Volume 77, Issue 8, August 2022, Pages 910-918

32 randomised controlled trials comparing high (>0.1%), low (>0.08% to ≤0.1%) or ultra-low
(≤0.08%) concentration local anaesthetic (bupivacaine, levobupivacaine or ropivacaine) for 
labour epidural.
3665 women: 1578 women received high concentration, 746 received low concentration and 
1341 received ultra-low concentration.
Opioids were included in the epidural infusion in all study groups investigating low
concentration (8 out of 8 studies), in 27 out of 30 study groups investigating ultra-low
concentration and in 16 out of 30 study groups investigating high concentration.

Outcomes
• Mode of delivery
• Duration of labour
• Maternal/neonatal outcomes



Halliday et al. Anaesthesia, Volume 77, Issue 8, August 2022, Pages 910-918

22%95,5% 88,5%

65,5%96%

Estimated probability

45% 96% 88,5%



Halliday et al. Anaesthesia, Volume 77, Issue 8, August 2022, Pages 910-918

Total local anaesthetic dose (2825 parturients) 

• Significantly lower for both low and ultra-low compared with high concentration. 
• Ultra-low total dose was significantly lower than low concentration. 
• There were no significant differences in the number of rescue top-ups required between low and ultra-low concentration groups

• Duration of the first stage of labour (n = 2319)
Significantly reduced in ultra-low compared with low concentration groups.

• Duration of the second stage of labour (n = 2559) 
Decreased in ultra-low compared with high concentration.

• VAS
The 30- or 60-min VAS pain scores and maternal satisfaction scores were similar between the three groups. 
No significant differences in the rates of pruritus, nausea and vomiting, urinary retention or hypotension 
Bromage score >0 : significantly lower with ultra-low concentration compared with high concentration; no difference between low and ultra-low concentration

Maternal outcomes Ultra-low concentration local anaesthetic for labour epidural
achieves similar or better maternal and neonatal outcomes

as low and high concentration, but with reduced local 
anaesthetic consumption and maternal/neonatal outcomes

Neonatal outcomes
Apgar score < 7 at 5 min
No significant differences between the three local anaesthetic concentrations.



695 women
• Bupivacaine 12,5 mg with epinephrine 1/800.000
• Bupivacaine 12,5 mg with epinephrine 1/800.000 + sufentanil 10 μg

CHOIX DES ADJUVANTS



Mean dose of bupivacaine: 34,3 +/- 17,1 mg (Sufentanil group) vs 42,2 +/- 19,4 mg (Control group) (P < 0,0001) 

695 women
• Bupivacaine 12,5 mg with epinephrine 1/800.000
• Bupivacaine 12,5 mg with epinephrine 1/800.000 + sufentanil 10 μg



Anesthesia and Analgesia, Jan 2001, 92(1):184-188



Anesthesia and Analgesia, Jan 2001, 92(1):184-188



Anesthesia & Analgesia: September 2002 – Volume 95 – Issue 3 – p 728-734

3 groups
• ropivacaine 0.1% 8 mL plus 75 μg of clonidine (Group 1) 
• ropivacaine 0.2% 8 mL plus 0.5 mL of NaCl 0.9% (Group 2)
• ropivacaine 0.2% 8 mL plus 75 μg of clonidine (Group 3)

Motor blockAdditional doses

Higher incidence of hypotension



Manual intermittent boluses

CHOIX DES MOYENS D’ADMINISTRATION



Manual intermittent boluses

Continuous epidural infusion (+ patient-controlled epidural analgesia)



Continuous epidural infusion (+ patient-controlled epidural analgesia)

Programmed intermittent epidural bolus + patient-controlled epidural
analgesia (PIB + PCEA) 

Manual intermittent boluses



CONTINU + PCEA

Débit continu
15 minutes

Patient Controlled Epidural Analgesia



PIB et PCEA



PIB

Programmed Intermittent Bolus



PIB

1 heure



PIB

1 heure 1 heure 1 heure



PIB + PCEA

1 heure

15 minutes

Patient Controlled Epidural Analgesia



PIB + PCEA

1 heure

15’ 15’ 15’



PIB + PCEA

1 heure
< 15’



PIB + PCEA

1 heure
< 15’ 15’



PIB + PCEA

1 heure
15’

1 heure



International Journal of Obstetric Anesthesia (2005) 14, 114–120

Ropivacaine 0.16% plus sufentanil 0.5 μg/mL



Anesthesia & Analgesia: October 2011- Volume 113 – Issue 4 – p 826-831

• PIEB + PCEA (group PIEB)
Pump was programmed to deliver 0.0625% levobupivacaine with sufentanil
0.5 μg/mL, 10 mL every hour, beginning 60 minutes after the administration 
of the initial epidural loading dose. 

• CEI + PCEA (group CEI) 
The CEI group pump was programmed to deliver levobupivacaine 0.0625% 
with sufentanil 0.5 μg/mL at a rate of 10 mL/h beginning immediately after
the loading dose administration.

Loading dose
0.0625% levobupivacaine 20 mL + sufentanil 10 μg



Anesthesia & Analgesia: October 2011- Volume 113 – Issue 4 – p 826-831

• Motor block was reported in 37% in the CEI group and in 2.7% in 
the PIEB group (P < 0.001)

• The incidence of instrumental delivery was 20% for the CEI group 
and 7% for the PIEB group (P = 0.03)

• Total levobupivacaine consumption, number of patients requiring
additional PCEA boluses, and mean number of PCEA boluses per 
patient were lower in the PIEB group (P < 0.001)

Motor block



Motor block



In this experiment, we showed that intermittent bolusing
of the epidural catheter has a wider spread, which
probably contributes to the better quality of the block in 
the clinical setting.



Wong et al. Veterinary Anaesthesia and Analgesia, 2016, 41, 526–533

In this experiment, we showed that intermittent bolusing
of the epidural catheter has a wider spread, which
probably contributes to the better quality of the block in 
the clinical setting.



• 717 participants allocated to the PIEB + PCEA group  
• 650 patients allocated to the CEI + PCEA group

Jiqian et al. Sci Rep. 2019; 9: 2583

Eleven eligible trials



Jiqian et al. Sci Rep. 2019; 9: 2583

Cesarean delivery

Total duration (minutes) of labor

Duration (minutes) of the first stage of labor

Duration (minutes) of the second stage of labor

Incidence of breakthrough pain

Rate of using PCEA for labor analgesia

Total milligrams of local anesthetic
(ropivacaine equivalents) consumption
and the subgroup analysis for the initiating form of 
labor analgesia (epidural or spinal initiation)

Milligrams per hour of local anesthetic
(ropivacaine equivalents) consumption

(no) Instrumental delivery



ADVANTAGE OF PROGRAMMED INTERMITTENT EPIDURAL BOLUSES
• Greater spread of medication into the epidural space

• Maintenance of analgesia with less local anesthetic without altering maternal analgesia and 
satisfaction associated with fewer additional epidural doses (less acute pain) 

• Reduced risk of motor block and instrumented delivery

Wong et al. Anesth Analg. 2011;112:904–11.
Capogna et al. Anesth Analg. 2011;113:826–31.

Levobupivacaine 0.625% with sufentanyl 0.1 to 0.2 μg/mL
->  PIB 6 mL every 30 minutes + PCEA 5 mL/10 minutes



COMBINED SPINAL-EPIDURAL (CSE)



Anesthesia & Analgesia: April 2004

300 parturients:
• EPD group: 

Epidural analgesia was initiated with 12.5 mg of bupivacaine, 12.5 μg of epinephrine, and 7.5 μg of sufentanil in a 
volume of 10 mL

• BSE group: 
Initial intrathecal analgesia consisted of 2.5 mg of bupivacaine, 2.5 μg of epinephrine, and 1.5 μg of sufentanil.

• SUF group: 
Spinal analgesia consisted of 7.5 μg of sufentanil .

Analgesia was maintained in all groups with patient-controlled epidural analgesia using bupivacaine 0.125%, 1.25 μg/mL
of epinephrine, and 0.75 μg/mL of sufentanil (bolus, 4 mL; lockout, 15 min).



Anesthesia & Analgesia: April 2004



Lancet 1995; 345: 1413-16

VAS





Anesthesia & Analgesia: April 2004



Anesthesia & Analgesia: October 2016 - Volume 123 – Issue 4 – p 955-964

In summary, CSE analgesia was associated with a higher risk of nonreassuring FHR tracings
compared with epidural analgesia. Our analysis does not rule out that CSE compared with low-
dose epidural bupivacaine analgesia is associated with a higher rate of nonreassuring FHR 
abnormalities. It is not clear whether this potentially higher incidence is associated with a 
greater risk of cesarean delivery.

Seventeen trials including 3947 

parturients



No significant differences were found for rates of epidural catheter
replacement, epidural top-up, and epidural vein cannulation.

On the basis of current best evidence, a consistent benefit of CSE 
over epidural analgesia cannot be demonstrated for the outcomes
assessed in our review.

10 randomised controlled trials comparing CSE and 
epidural analgesia in 1722 labouring women in labour



Anesthesiology December 2002, Vol. 97, 1567–1575.

1,054 nulliparous women in labor:
• Traditional: boluses of 10 ml 0.25% bupivacaine on request (but no more than hourly).
• Combined spinal-epidural (CSE) analgesia: 1 ml bupivacaine 0.25% and 25 μg fentanyl + bolus of 15 ml 0.1% bupivacaine with 20 μg 

fentanyl; rescue: boluses of 10 ml 0.1% bupivacaine with 2 microg/ml fentanyl, on request (but no more frequently than half hourly). 
• Low-dose infusion (LDI): bolus of 15 ml 0.1% bupivacaine with 2 microg/ml fentanyl followed by 10 ml/h; rescue: 10 ml of the mixture 

(but no more frequently than half hourly).

-> Visual analog scale pain assessments were collected throughout labor and delivery and 24 h later



Anesthesiology December 2002, Vol. 97, 1567–1575.



Anesthesiology December 2002, Vol. 97, 1567–1575.



Anesthesiology December 2002, Vol. 97, 1567–1575.



Anesthesiology December 2002, Vol. 97, 1567–1575.



DURAL PUNCTURE EPIDURAL (DPE)



Anesthesia & Analgesia: February 2017 – Volume 124 – Issue 2 – p 560-569

Initial dosing for EPL and DPE consisted of epidural 20 mL of 0.125% bupivacaine
plus fentanyl 2 μg/mL over 5 minutes, and for CSE, intrathecal 0.25% 
bupivacaine 1.7 mg and fentanyl 17 μg.



Anesthesia & Analgesia: February 2017 – Volume 124 – Issue 2 – p 375



Anesthesia & Analgesia: April 2021 – Volume 132 – Issue 4 - p 971-978

VAS ≤30 mm



Anesthesia & Analgesia: April 2021 – Volume 132 – Issue 4 - p 971-978

EP + PIEB ?



• Seven cases with neurological damage followed spinal (atraumatic spinal needl. 
• All patients were women, six obstetric and one surgical. 
• All experienced pain during insertion of the needle, which was usually believed to be

introduced at the L2−3 interspace.
• The tip of the conus usually lies at L1−2, although it may extend further. 
• Tuffier's line is an unreliable method of identifying the lumbar interspaces, and 

anaesthetists commonly select a space that is one or more segments higher than they
assume. 

• Because of these sources of error, anaesthetists need to relearn the rule that a spinal 
needle should not be inserted above L3.

The moral of these stories is not to avoid atraumatic needles but to avoid upper lumbar
interspace at all times, exercising particular care in women.



Anesthesiology 2005, 103 (5): 1046-51

Anesthesiology. May 2007



« In our opinion, (dural puncture epidural technique) may be an interesting technique to 
avoid or reduce the risk of pruritus, hypotension, delayed recognition of epidural catheter
failure, and/or fetal bradycardia following intrathecally administered medication. »



PCA REMIFENTANIL



European Journal of Anaesthesiology: April 2012 – Volume 9 – Issue 4 – p 177-185

Pain score

Oxygen desaturation



European Journal of Anaesthesiology: April 2012 – Volume 9 – Issue 4 – p 177-185

• Continuous monitoring of oxygen saturation
• Close observation by anaesthetists during

the initial titration phase 
• One-to-one nursing of parturient women
• Availability of oxygen

RECOMMANDATIONS

- C ontinuously increasing background infusion (0.025–0.1  μg kg−1 min−1) to match maternal
requirement
- In combination with a fixed bolus (0.25 μg kg−1) and a lock-out time of 2 min



OTHER LABOR PAIN TREATMENT OPTIONS

Contrôle supra-spinal 
• Cours pré-nataux
• Méditation
• Hypnose
• Aromathérapie 

Gate theory
• Massage 
• Bain thérapeutique,
• Ballons de naissance 

Contrôle inhibiteur diffus 
• Injections d’eau stérile 
• Accupression
• TENS  



Woman’s perception of pain relief in labour

Other Labor Pain Treatment Options



Other Labor Pain Treatment Options

Woman's perception of pain relief during the second stage of 
labour



CONCLUSIONS



Continuous Infusion (CI) 
• Entraîne l’utilisation d’une plus grande quantité d’anesthésiques locaux 
• Peut causer un bloc moteur significatif  

Programmed Intermittent Bolus (PIB)
• La perfusion de base est administrée en bolus plutôt qu’en perfusion basale 
• Ceci permet une meilleure diffusion de la solution en raison de l’injection sous pression 
• La patiente peut également s’autoadministrer des doses supplémentaires 
• Par rapport à une perfusion continue, on note 
• Diminution de la quantité d’anesthésiques locaux utilisés 
• Moins de pics de douleur 
• Moins de bloc moteur 
• Meilleure satisfaction maternelle 

Combined Spinal-Epidural analgesia (CSE)
• Hybride entre la rachidienne et l’épidurale 
• Permet d’obtenir la rapidité d’action de la rachidienne: 2- 5 minutes 
• Avantage lorsque le travail est avancé 
• Permet d’obtenir un bloc sacré de meilleure qualité grâce à l’injection rachidienne 
• Analgésie complète avec opioïdes seuls pendant le 1er stade du travail 
• Offre un meilleur taux de succès du cathéter épidural 
• Permet de maintenir l’analgésie par la perfusion du cathéter épidural 
• Peut engendrer du prurit et des bradycardies fœtales par soulagement rapide de la douleur

Dural Puncture Epidural (DPE)
• Même approche qu’une technique combinée
• Aucune injection par l’aiguille rachidienne 
• N’est utilisée que pour perforer la dure-mère 
• Permet aux anesthésiques locaux injectés en épidural de diffuser plus facilement en rachidien 
• Léger gain en début d’action par rapport à une épidurale conventionnelle 
• Analgésie sacrée de meilleure qualité et plus rapide qu’avec une épidurale 
• Moins d’effets secondaires que l’injection rachidienne tels que tachysystole utérine et prurit 

Patient Controled Epidural Analgesia (PCEA)
• Combinaison d’une perfusion de base à faible débit et de la possibilité de s’autoadminister des doses supplémentaires en bolus 
• Programmation de la pompe pour éviter l’administration de doses toxiques 
• Diminue la quantité d’anesthésiques locaux utilisés, le bloc moteur et le nombre d’interventions de l’anesthésiologiste auprès des patientes



« It seems evident that the adequate dilution of local anaesthetics and the strategies
aiming to reduce their consumption are more important than the choice of the local 
anaesthetic by itself when the goal is to provide optimal neuraxial obstetrical analgesia. »

Practice Guidelines for Obstetric Anesthesia

philippe.goffard@stpierre-bru.be


