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Central Neuraxial Labour Analgesia
Technique of analgesia initiation: CSE or conventional epidural ?

Maintenance of analgesia: Infusion; Intermittent top-ups; PCEA; PIEB ?

Choice of local anaesthetic drug: bupivacaine, levobupivacaine, ropivacaine ?

Adjuvant drug selection: opioids, clonidine, neostigmine, epinephrine, etc…. ?

Dose and concentration of analgesic/local anaesthetic solution ?

Complications.
• Complications related to IT drugs:
• Pruritus.
• Nausea.
• Hypotension.
• Respiratory depression.
• Complications related to the CSE/neuraxial technique:
•
•
•
•

Central nervous system infections.
Neurologic complications.
Post dural puncture headache (PDPH).
Breakthrough pain.

• Complications related with the progress of labour.
• Motor block.
• Progress and outcome of labour.

• Complications related to the fetus and neonate.
• Fetal heart rate changes.
• Neonatal outcome.
• Maternal fever.

• Etc…..
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Practices of maintenance.

60% è75% epidural rate
PCEA is with or without infusion
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Table
Main
Summary

A postal survey of obstetric units throughout the UK was conducted to obtain information about
of units
(%)
Maintenance
the provision of epidural analgesiaNo.
for labour.
Ninety per
cent of units offered
a 24-h epidural epidural
service and the average epidural rate was 24%. The most commonly administered epidural test
dose was 3 ml of bupivacaine 0.5% and bupivacaine 0.25% was most often used as the initial
epidural top-up. Continuous infusions of low-dose bupivacaine and opioid
mixtures were the bolus
most
Intermittent
popular method of maintenance epidural analgesia. Twenty-four per cent of units offered
(8) to standard epidural analgesia.
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combined spinal–epidural analgesia 15
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Midwives played a
prominent role in the administration of epidural bolus top-ups and also in the assessment and
11 (6)
PCEA
maintenance of continuous epidural infusions.
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Epidural analgesia is generally regarded as the most effective form of pain relief for labour. 36
In 1980,
(19)the United
Kingdom Government Social Services Committee
recommended that an epidural service5be(3)
made available
to all women delivering in consultant
145obstetric
(78) units [1].
Hibbard & Scott subsequently conducted a survey of the
availability of epidural anaesthesia and analgesia in obstetric units in the UK for the years177
1982–1986
(95) [2]. They
demonstrated that 30.6% of obstetric units recognised by

analgesia

No. of units (%)
76 (40.9)
90 (48.4)
6 (3.2)
1
10 (5.4)
2 (1.1)
1

28% of units, mostly with bupivacaine 0.125%. Epidural
* MCEA,
midwife
opioids were
most commonly
employedcontrolled
in conjunction epidural analgesia.
with local anaesthetic infusions, otherwise they were
† Epidural analgesia was maintained by these methods
rarely used.
proportions
these units.
More recently,
combined in
spinal–epidural
analgesia
(CSEA) and the use of low-dose bupivacaine–opioid
mixtures have been recommended to maintain greater
maternal mobility and to increase maternal satisfaction
[4, 5]. The use of patient-controlled epidural analgesia
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Motor Block

Breakthrough Pain

Motor block.
More instrumental deliveries ?

Wilson et al. Anaesthesia 2009; 64, 266 - 272.

lected across a two-year cumulative period from 2012
to 2013, with 10 171 parturients receiving neuraxial
analgesia. One parturient was excluded from analysis
because there were no data available. Out of a total
of 10 170 parturients, 1 454 (14.3%) parturients experienced breakthrough pain during labour epidural analORIGINAL ARTICLE
gesia; while 8 716 (85.7%) parturients had no
Incidence and risk factors for epidural
re-siting in parturients
breakthrough
pain. Among all parturients, 86 (0.85%)
with breakthrough pain during labour epidural analgesia:
had the epidural re-sited, and of these 86, 68 (79.1%)
a cohort study
had breakthrough pain.

Breakthrough pain.
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Reducing breakthrough pain during labour epidural
ABSTRACT an update
analgesia:

Introduction: Epidural re-siting is one of the significant events during labour epidural analgesia that may result in decreased
patient satisfaction.
The aim of our study was to investigate the incidence of and factors associated with epidural re-siting in parHon Sen Tan a, Ban Leong Sng a,b, and Alex Tiong Heng Sia a,b
turients using epidural analgesia, with an emphasis on those with breakthrough pain.
Methods: A retrospective cohort study of 10 170 parturients who received labour epidural analgesia. The primary outcome was the
Purpose of review
incidence
of epidural re-siting (binary data). Univariate and multivariate logistic regression analysis were performed to find assoNeuraxial techniques are the current gold standard for labour analgesia, but are associated with up to
ciated
riskoffactors
forpain.
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In this review, we aim to update clinicians on the latest research
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the optimization
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labour86/10
analgesia.
Results:
than 1%
(0.85%,
170) of the women in the study had their epidural re-sited. Amongst the subset of women with
Recent findings
breakthrough
pain,
the
incidence
of epidural re-siting was higher (4.7%, 68/1 454). Most of the women who had their epidural reAttempts to improve the efficacy and reliability of epidural analgesia while minimizing adverse effects have
resulted had
in the rising
popularity of combined
spinal epidural
and the
dural puncture
epidural
(DPE).
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experienced
breakthrough
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(79%,
68/86).
Amongst
all parturients, the presence of breakthrough pain (OR=21.31),
Recent studies have focused on determining the safety, efficacy, and optimization of the DPE technique.
hypotension
(OR=4.18)
and venous
puncture
(OR=2.74)
were
associated with re-siting. Amongst the parturients with
Another research focus
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to theirrequired
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who
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through
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(OR=1.83)
andof patchy
block
(OR=4.37)
were
significantly associated with re-siting. The areas-under-curves of
and obstetric factors will facilitate early institution of individualized therapy to forestall breakthrough pain
two
multivariate
models were 0.894 and 0.806 respectively.
in higher
risk patients.
Conclusion:
In our institution, the incidence of epidural catheter re-siting was low in all patients. However, the majority of patients
Summary
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in combined
spinal
epidural, had
DPE, automated
mandatory
bolus, and individualized
whose
catheters
were
re-sited
exhibited
breakthrough
pain. The risk factors associated with the need for re-siting of catheters
therapies have advanced our goal of providing effective labour analgesia that is titrated to changing
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requirementsdiffered
during labour
and delivery
andwho
reducing
breakthrough
pain.
in
all patients
from
those
had
breakthrough
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Up to 25%
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Programmed intermittent epidural bolus

Pump settings are programmable !
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Benefits of a bolus ?
Better spread è Less breakthrough pain
Less motor block è Better obstetric outcome ?
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Programmed intermittent epidural boluses (PIEB) in labor analgesia :
a narrative review of the present
A. BArBé(*,+), E. roofthooft(**,+), S. dEvroE(***), M. vAn dE vEldE(*)

Abstract: Purpose: The programmed intermittent
epidural bolus (PIEB) technique is a promising technique
for maintenance of analgesia during labor. The use of this
technique may offer multiple benefits over the current
traditional and conventional maintenance modes such as
continuous epidural infusion (CEI) and patient controlled
epidural analgesia (PCEA). The goal of the present
review of the literature is to summarize the
current literature on the use of PIEB for labor analgesia.
Findings: From a total of 49 identified articles, 35 were
included in the review. In this review we discuss the

chronic pain and psychological vulnerability (1,
2). Effective labor epidural analgesia depends on
the effective distribution and absorption of the
administered analgesic solution, usually a local
anesthetic with or without an opioid solution, from
and within the epidural space into the cerebrospinal
fluid (3). Neuraxial labor analgesia, such as
combined spinal epidural anesthesia (CSE) and
epidural analgesia are the most effective and most
commonly utilized methods for pain relief during
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Programmed Intermittent Epidural Bolus and Labor Outcome
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ABSTRACT
Introduction: The aim of this impact study was to compare the analgesic efficacy and side effect profile of programmed intermittent epidural boluses (PIEB) + patient-controlled epidural analgesia (PCEA) to continuous epidural infusion (CEI) + PCEA for
maintenance labor analgesia after the introduction of PIEB at our institution.
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Group Pre-change
Methods: We conducted a retrospective analysis after replacing the background CEI with PIEB for our labor
PCEA.
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with 45 min with
pump settings were CEI 12 mL/h with PCEA (12 mL bolus, lockout 15 min); PIEB settings were a 9 mL bolus every
neuraxial
PCEA (10 mL bolus, lockout 10 min). We compared medical records of all women receiving epidural or combined spinal-epidural
analgesia
labor analgesia for vaginal delivery for two months before PIEB implementation to a two-month period (nof= PIEB
385) utilization
following a five-month introductory familiarization period. The primary outcome was the proportion of women requiring rescue
Excluded (n=52):
clinician boluses.
Results: Fewer patients in the PIEB group required rescue clinician boluses compared to the CEI group (12% vs. 19%, P=0.012).
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Introduction

We found a significant difference in our primary outcome measure with fewer women in the PIEB group
requiring a clinician rescue bolus during labor (12%
vs. 19%, P=0.012) (Fig. 2). The time to first clinician
bolus after epidural placement, number of clinician
boluses received and the total dose given among the
patients who required clinician boluses did not differ
between the groups (Table 2).
Additional secondary analgesic and labor outcome
measures are outlined in Table 2. There was no difference in the VPS before or after epidural/CSE placement.
The highest VPS recorded after epidural/CSE placement
before delivery was also not significantly lower in the

PIEB Group
VD with
neuraxial
analgesia
(n=342)
Excluded (n=66):
•
•
•
•
Charts meeting
inclusion criteria
(n=276)

•
•
•
•
•

Failures (n=20)
Delivery within 60 min (n=17)
Accidental dural puncture (n=3)
Clinician bolus requested within 60
min (n=8)
IUFD/Elective termination (n=4)
Continuous infusion used (n=3)
Deviation from standard protocol
(n=6)
Improper documentation (n=2)
Equipment issues (n=3)
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thetic with or without opioids. The technique provides
Epidural analgesia is the most effective technique to
1
fixed boluses at scheduled intervals. Programmed intertreat labor pain. Maintenance regimens have evolved
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andbolus
obstetric
mittent epidural
can be characteristics
utilized as an alternative
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scores.13 In contrast, Leo et al. and Lim et al. did not
find a difference in the requirement for rescue boluses
with PIEB.9,10 Although the findings and methods are
Fig. 2 Proportion of patients requiring manual, clinician‐
mixed, the majority of studies support our findings of
administered rescue boluses during labor analgesia receiving
a reduced need for rescue clinician boluses with PIEB
either CEI or PIEB. *P=0.012
and, no study found an increased need for clinician
boluses.
One of the limitations of the study is the retrospective
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(P=0.021). There was a high spontaneous vaginal delivfor an evaluation of what happens during routine cliniery rate in both groups, and the mode of delivery did not
cal care of patients. Protocol confines and rigid investidiffer between PIEB and CEI.
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Discussion
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The key finding of this clinical practice impact study was
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protocol resulted in a reduction in the number of women
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needing rescue clinician boluses. The difference of 7%
C.P.
McKenzie, B. Cobb, E.T. Riley, B. Carvalho
epidural techniques depending on study design. Our
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Programmed intermittent epidural boluses for maintenance
of labor analgesia: an impact study

ABSTRACT
Introduction: The aim of this impact study was to compare the analgesic efficacy and side effect profile of programmed intermittent epidural boluses (PIEB) + patient-controlled epidural analgesia (PCEA) to continuous epidural infusion (CEI) + PCEA for
Table 2 Analgesic and labor outcomes
maintenance labor analgesia after the introduction of PIEB at our institution.
CEI
PIEB
P value
Methods: We conducted a retrospective analysis after replacing the background
CEI with PIEB for
our labor PCEA. Pre-change
pump settings were CEI 12 mL/h with PCEA (12 mL bolus, lockout(n=333)
15 min); PIEB settings were(n=276)
a 9 mL bolus every 45 min with
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mL bolus,clinician
lockoutrescue
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following
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Results:
Fewer
patients in the PIEB group required rescue clinician boluses
VPS after
epidural/CSE
0 [0–1] compared to the CEI 0group
[0–1] (12% vs. 19%, P=0.012).
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and total
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There
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rates.
Delivery mode
0.16
Conclusions:
Using PIEB compared to CEI as the background maintenance
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94% epidural analgesia method
90%in conjunction with PCEA
reduced
the number of women requiring clinician rescue boluses while providing
comparable labor analgesia.
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0.02
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2015 Elsevier
Ltd.documenting
All rights reserved.
record
hypotension
1.5%
2.2%
0.54
Epidural infusion/PIEB decreased during labor

2%

5%

0.07

Data are mean ± SD, median [IQR] or percentage.
Keywords:
Epidural; Labor analgesia; Programmed intermittent epidural bolus; Automated epidural boluses

CEI: continuous epidural infusion; PIEB: programmed intermittent epidural bolus; CSE: combined spinal-epidural; VPS: verbal pain score.
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Programmed intermittent epidural bolus (PIEB) is an

Introduction

Epidural analgesia is the most effective technique to
treat labor pain.1 Maintenance regimens have evolved
from manual boluses to continuous infusions to

automated method of administering epidural local anesthetic with or without opioids. The technique provides
fixed boluses at scheduled intervals. Programmed intermittent epidural bolus can be utilized as an alternative
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Fig. 2 Proportion of patients requiring manual, clinician‐
administered rescue boluses during labor analgesia receiving
either CEI or PIEB. *P=0.012

PIEB group. Documentation of a unilateral block was
5.4% in the CEI group and 1.8% in the PIEB group
(P=0.021). There was a high spontaneous vaginal delivery rate in both groups, and the mode of delivery did not
differ between PIEB and CEI.

Discussion
The key finding of this clinical practice impact study was
that substituting the background method of maintaining
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CI, −42 to 7), or the need for anesthetic intervention (OR, 0.56; 95% CI, 0.29–1.06). IEB
result in a small but statistically significant reduction in local anesthetic usage (MD, −1.2
bupivacaine equivalent per hour; 95% CI, −2.2 to −0.3). Maternal satisfaction score (100
visual analog scale) was higher with IEB (MD, 7.0 mm; 95% CI, 6.2–7.8).
CONCLUSIONS: IEB is an appealing concept; current evidence suggests IEB slightly red
local anesthetic usage and improves maternal satisfaction. Given the wide CIs of the po
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is also a potential that IEB improves instrumental delivery rate and need of anesthesia inter
tions. More study is required to conceptualize the ideal IEB regimen and investigate its effec
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tial to improve the maintenance of epidural labor analgesia. PIEB compared with a continuous
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Implementation of Programmed Intermittent Epidural
Bolus for the Maintenance of Labor Analgesia
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Table 2. Summary of Randomized Controlled Trials Meta-analysis Findings Comparing PIEB and CEI or PCEA
With a Background Infusion for Labor Analgesia
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a random-effects model. Eleven eligible trials were included, in which 717 participants were allocated
to the PIEB + PCEA group and 650 patients were allocated to the CEI + PCEA group. The rate of
instrumental delivery, incidence of breakthrough pain, PCEA usage rates and local anesthetic usage
were significantly reduced, the labor duration was statistically shorter, and the maternal satisfaction
score was significantly improved in the PIEB + PCEA group compared with that in the CEI + PCEA group.
There were no differences in the side effects between the two groups. The results of the present study
suggest that the PIEB technique in conjunction with the PCEA regimen was more advantageous than
www.nature.com/scientificreports/
CEI + PCEA, but additional studies should
be conducted to consistently demonstrate an improvement
in the maternal and fetal obstetric outcomes.
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A Systematic Review and MetaAnalysis Comparing Programmed
Intermittent Bolus and Continuous
Infusion as the Background Infusion
for Parturient-Controlled Epidural
Analgesia

Labor pain is one of the most painful experiences for a woman1. The degree and relief of pain affects maternofetal physiology and neuropsychology, as well as maternal satisfaction2. It is thus necessary that feasible analgesia is used to improve maternal satisfaction and decrease the side effects on the mother and fetus 3. It has been
acknowledged that patient-controlled epidural analgesia (PCEA) is an effective method of labor analgesia that
has been associated with superior maternal satisfaction and a lower incidence of adverse events compared with
other analgesia techniques4,5; however, the PCEA regimen without a background infusion is not beneficial for
decreasing pain scores of the parturient and the workload of the medical staff. Therefore, the continuous epidural
infusion (CEI) technique added to the PCEA regimen has become a standard labor epidural analgesic regimen
in North America and Europe in recent decades5–7, but CEI + PCEA could increase the risk of instrumental
delivery and prolong the second stage of labor compared with PCEA-only epidural labor analgesia8, and it is
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The programmed intermittent epidural bolus (PIEB) technique offers multiple benefits over continuous
epidural infusion (CEI), but controversy still exists when it is used in conjunction with a parturientcontrolled epidural analgesia (PCEA) regimen. A systematic review and meta-analysis was thus
conducted using the Medline, EMBASE, CENTRAL and Web of Science databases with the aim of
identifying those randomized controlled trials (RCTs) that performed a comparison between PIEB
and CEI in healthy parturients using a PCEA regimen with regard to the duration of labor, labor pain,
anesthesia interventions, maternal satisfaction and main side effects. The data were analyzed using
a random-effects model. Eleven eligible trials were included, in which 717 participants were allocated
to the PIEB + PCEA group and 650 patients were allocated to the CEI + PCEA group. The rate of
instrumental delivery, incidence of breakthrough pain, PCEA usage rates and local anesthetic usage
were significantly reduced, the labor duration was statistically shorter, and the maternal satisfaction
score was significantly improved in the PIEB + PCEA group compared with that in the CEI + PCEA group.
There were no differences in the side effects between the two groups. The results of the present study
suggest that the PIEB technique in conjunction with the PCEA regimen was more advantageous than
CEI + PCEA, but additional studies should be conducted to consistently demonstrate an improvement
in the maternal and fetal obstetric outcomes.
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Figure 1. Study selection flow diagram.
whom 717 subjects used the PIEB + PCEA regimen and 650 patients applied the CEI + PCEA regimen for maintaining labor analgesia in the study, and the characteristics of the individual studies are summarized in Table 1.
Five studies initiated labor analgesia with a combined spinal-epidural (CSE) technique10,11,24,25,27. The risk of bias
is shown in Fig. 2, and all 11 trials were considered to be at low risk of bias (Table 1).

Less local anestheticMode
consumption.
of Delivery.
Less breakthrough pain.
Higher patient satisfaction.
Less motor block. (?)
Duration of Labor.
Reduced incidence of
instrumental deliveries. (?)
Labor pain is one of the most painful experiences for a woman . The degree and relief of pain affects maternofetal physiology and neuropsychology, as well as maternal satisfaction . ItReduced
is thus necessary thatduration
feasible analgeof first and second stage of labour.
1

2

sia is used to improve maternal satisfaction and decrease the side effects on the mother and fetus 3. It has been
acknowledged that patient-controlled epidural analgesia (PCEA) is an effective method of labor analgesia that
has been associated with superior maternal satisfaction and a lower incidence of adverse events compared with
other analgesia techniques4,5; however, the PCEA regimen without a background infusion is not beneficial for
decreasing
pain
scores
parturient
and the workload of the medical staff. Therefore, the continuous epidural
Figure 2. The
risk
of bias of
forthe
the included
studies.
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in North America and Europe in recent decades5–7, but CEI + PCEA could increase the risk of instrumental

Ten trials, which included 1167 subjects, reported the mode of delivery. A significant
difference in CD rate between the two groups was not present in these studies. The pooled analysis did not find
a difference in the rate of CD (OR, 1.03; 95% CI, 0.72–1.47; Fig. 3A). Nine trials reported the number of instrumental deliveries, and the overall results showed a significant difference between the two groups (OR, 0.51; 95%
CI, 0.30–0.84; Fig. 3B). Eight trials, which included 984 subjects, recruited only nulliparous women, and the
remaining trials, Wong et al.11 and Zhao et al.27, included parous parturients. The pooled results did not show a
difference when these two trials were removed (OR, 0.47; 95% CI, 0.25–0.89). There was no publication bias in
the trials involving CD (P = 0.089) and instrumental delivery (P = 0.747).

All trials reported the duration of labor, and ten of the studies offered information on
the total duration of labor. The overall analysis showed that there was a significantly shorter total duration of
labor when the PIEB + PCEA regimen was available (MD, −15.06 minutes; 95% CI, −22.16 to −7.96; I2 = 0%;
P < 0.0001; Fig. 4A). The pooled analysis of the duration of the first stage of labor from eight reports also showed
that a significantly shorter duration was observed in the PIEB + PCEA group than in the CEI + PCEA group
(MD, −11.22 minutes; 95% CI, −16.44 to −6.01; I2 = 0%; P <0.0001; Fig. 4B). Seven trials, which included 846
subjects, reported the duration of the second stage of labor. There was a significantly shorter duration in the
PIEB + PCEA group than in the CEI + PCEA group (MD, −2.83 minutes; 95% CI, −4.57 to −1.08; I2 = 0%;
P = 0.001; Fig. 4C). There was no publication bias in the studies reporting the total duration of labor (P = 0.371),
duration of the first stage of labor (P = 0.711) or duration of the second stage of labor (P = 0.764).

Analgesia and Anesthesia Interventions. There was significant heterogeneity among studies regarding the timing of the VAS scoring and the assessment of average or maximal VAS values. We therefore report
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Figure 1: CONSORT diagram of the study flow.
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Marcelo Epsztein Kanczuk, MD,* Nicholas Martin Barrett, MB BCh,* Cristian Arzola, MD, MSc,*
Kristi Downey, MSc,* Xiang Y. Ye, MSc,† and Jose C. A. Carvalho, MD, PhD*
BACKGROUND: Most studies that have compared programmed intermittent epidural bolus
(PIEB) with continuous epidural infusion regimens have included patient-controlled epidural
analgesia and/or manual bolus as rescue analgesia for breakthrough pain. Consequently, the
optimal time interval between PIEB is yet to be determined. We designed a study to establish
the optimal time interval between PIEB of 10 mL of bupivacaine 0.0625% with fentanyl 2 μg/mL
to produce effective analgesia in 90% of women during first stage of labor without breakthrough
pain.
METHODS: We conducted a double-blind sequential allocation trial with a biased-coin updown design to obtain the effective interval 90% for the PIEB regimen. We included American
Society of Anesthesiologists physical status 2–3 nulliparous women at term undergoing spontaneous or induced labor requesting epidural analgesia. An ultrasound-assisted epidural catheter placement was performed at L2/3 or L3/4. A test dose of 3 mL of bupivacaine 0.125%
plus fentanyl 3.3 μg/mL was followed by a loading dose of 12 mL of the same solution. PIEB
was then started in women whose pain scores achieved Verbal Numerical Rating Score ≤1/10
within 20 minutes after the end of the loading dose. In all subjects, the programmed bolus
dose was fixed at 10 mL of bupivacaine 0.0625% with fentanyl 2 μg/mL. The first bolus was
delivered 1 hour after the loading dose. The PIEB interval was set at 60 minutes for the first
patient and at varying time intervals (60, 50, 40, and 30 minutes; groups 60, 50, 40 and
30, respectively) for the subsequent patients, according to a biased-coin design. The primary
outcome was effective analgesia, defined as no requirement for a patient-controlled epidural analgesia or a manual bolus for 6 hours after the initiation of the epidural analgesia
or until the patient presented with full cervical dilatation, whichever event occurred first.
Pain scores, sensory block levels to ice, degree of motor block, and blood pressure were
assessed hourly.
RESULTS: We studied 40 women. The estimated effective interval 90% was 42.6 minutes (95%
confidence interval 38.9–46.4) using the truncated Dixon and Mood method and 36.8 minutes
(95% confidence interval 31.0–49.0) using the Isotonic Regression analysis. Almost 70% of the
patients in group 30 presented with sensory block above T6, compared with 44%, 22%, and
11% in groups 40, 50, and 60, respectively. Only patients in group 30 presented with motor
blockade. The incidence of hypotension was low in all groups with no treatment required.
DISCUSSION: The optimal time interval between PIEB of 10 mL of bupivacaine 0.0625%
with fentanyl 2 μg/mL is approximately 40 minutes. Further studies to determine the efficacy of this regimen throughout the entire duration of labor are warranted. (Anesth Analg
2017;124:537–41)
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Summary
The optimum time interval for 10 ml boluses of bupivacaine 0.0625% + fentanyl 2 lg.ml!1 as part of a programmed
intermittent epidural bolus regimen has been found to be 40 min. This regimen was shown to be effective without the
use of supplementary patient-controlled epidural analgesia boluses in 90% of women during the ﬁrst stage of labour,
although with a rate of sensory block to ice above T6 in 34% of women. We aimed to determine the optimum
programmed intermittent epidural bolus volume at a 40 min interval to provide effective analgesia in 90% of women
(EV90) during the ﬁrst stage of labour, without the use of patient-controlled epidural analgesia. We performed a prospective double-blind dose-ﬁnding study using the biased coin up-and-down sequential allocation method in 40 women. The
estimated EV90 was 11.0 (95%CI 10.0–11.7) ml with the isotonic regression method and 10.7 (95%CI 10.3–11.0) ml with
the truncated Dixon and Mood method. Overall, 18 women had a sensory block above T6, and 37 women exhibited no
motor block. No women required treatment for hypotension. In conclusion, it is not possible to reduce the programmed
intermittent epidural bolus volume from 10 ml, used in our current regimen, without compromising the quality of
analgesia. Using this regimen, a high proportion of women will develop a sensory block above T6.
.................................................................................................................................................................

rogrammed intermittent epidural bolus (PIEB) is a
technique of epidural analgesia in which boluses of
local anesthetic are injected into the epidural space.
This technique provides superior quality of analgesia compared with continuous epidural infusion (CEI). Studies
comparing PIEB to CEI have shown that it prolongs the
duration of analgesia, reduces motor block, lowers the incidence of breakthrough pain, improves maternal satisfaction, and decreases local anesthetic consumption.1–7
Recently, optimization of the PIEB regimens has been
a subject of interest. Wong et al7 demonstrated that larger
boluses of the epidural mixture delivered at longer time
www.anesthesia-analgesia.org
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Introduction
The programmed intermittent epidural bolus (PIEB)
technique is a recent advance in labour analgesia in

method of continuous epidural infusion. Both techniques
are typically combined with patient-controlled epidural
analgesia (PCEA), which allows the woman to self-
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ABSTRACT
Background: Programmed intermittent boluses of local anesthetic have been shown to be superior to continuous infusions for
maintenance of labor analgesia. High-rate epidural boluses increase delivery pressure at the catheter orifice and may improve
drug distribution in the epidural space. We hypothesized that high-rate drug delivery would improve labor analgesia and
reduce the requirement for provider-administered supplemental boluses for breakthrough pain.
Methods: Nulliparous women with a singleton pregnancy at a cervical dilation of less than or equal to 5 cm at request for
neuraxial analgesia were eligible for this superiority-design, double-blind, randomized controlled trial. Neuraxial analgesia was
initiated with intrathecal fentanyl 25 µg. The maintenance epidural solution was bupivacaine 0.625 mg/ml with fentanyl 1.95
µg/ml. Programmed (every 60 min) intermittent boluses (10 ml) and patient controlled bolus (5 ml bolus, lockout interval:
10 min) were administered at a rate of 100 ml/h (low-rate) or 300 ml/h (high-rate). The primary outcome was percentage of
patients requiring provider-administered supplemental bolus analgesia.
Results: One hundred eight women were randomized to the low- and 102 to the high-rate group. Provider-administered
supplemental bolus doses were requested by 44 of 108 (40.7%) in the low- and 37 of 102 (36.3%) in the high-rate group
(difference –4.4%; 95% CI of the difference, –18.5 to 9.1%; P = 0.67). Patient requested/delivered epidural bolus ratio and
the hourly bupivacaine consumption were not different between groups. No subject had an adverse event.
Conclusions: Labor analgesia quality, assessed by need for provider- and patient-administered supplemental analgesia and
hourly bupivacaine consumption was not improved by high-rate epidural bolus administration. (ANESTHESIOLOGY 2018;
128:745-53 )

T

HE earliest reports of neuraxial analgesia for labor
pain were published in 19001; since that time there
has been a substantial evolution in the use of epidural catheters and the development of pumps to provide continuous
labor analgesia to parturients.2 Today, neuraxial labor analgesia is usually maintained by the injection of local anesthetic combined with opioid through a catheter placed in
the lumbar epidural space. Administration of anesthetic
solution into the epidural space is usually accomplished by a
combination of continuous infusion, provider-administered
supplemental boluses, and patient-administered boluses
(patient-controlled epidural analgesia [PCEA]). While the
ideal combination of administration methods for maintaining labor analgesia is unknown, an optimal analgesic regimen would provide adequate analgesia, while minimizing
motor weakness.
Studies suggest that programmed intermittent epidural
boluses (PIEB) provide superior maintenance of labor
analgesia with less need for provider intervention, lower
local anesthetic consumption, and less motor block than

What We Already Know about This Topic
• There are theoretical reasons to believe that programmed
intermittent boluses of epidural local anesthetic with high-rate
delivery might be preferable to low-rate delivery of boluses

What This Article Tells Us That Is New
• Two hundred and twenty laboring women were randomized to
intermittent boluses with high versus low delivery rate
• Analgesia and the need for supplemental local anesthetic
injections were similar in each group
• Programmed high-rate epidural injections do not appear
superior to low-rate epidural injections

maintenance with a continuous infusion.3 Epidural infusion pumps capable of delivering PIEB with PCEA are commercially available. Many units have implemented PIEB for
labor analgesia, but an optimum regimen (drug concentration, bolus dose and interval, bolus delivery rate) has yet to be
determined.4 Studies evaluating variations in PIEB regimens
to improve labor analgesia have been focused on varying the

This article is featured in “This Month in Anesthesiology,” page 1A. This article was presented as an oral presentation at the Society for

100 vs 300 ml/h
No difference in analgesia or
provider-administered
supplemental boluses

Risks + problems
• Injection into intrathecal catheter.
– High block.
– Hypotension.
– è perforation by pressure of dura or
inadvertent placement.

• Hypotension due to excessive spread.
• Special pumps (price ?).
• Implementation problems.
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