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Comparative study of labour
 analgesia onset with
injection of loading dose through epidural needle
versus catheter

A prospective, double-blinded, randomised clinical trial

XiaoPing ChenM, YingYing TangM, QingQing Yu, LiHong Sun, Hua Li, LuYang Wang, Cuicui Jiao

and XinZhong Chen
BACKGROUND Rapid onset of epidural analgesia is an
important concern for the parturient. Commonly, the local
anaesthetic mixture is administered through the epidural
catheter. Drugs administered through the epidural needle
might decrease the onset time and enhance the spread of
medication within the epidural space.

OBJECTIVES The primary aim of this study was to compare
the onset time of analgesia when a loading dose of dilute
local anaesthetic opioid mixture was injected through either
the Tuohy needle or a single end-hole epidural catheter.

DESIGN A prospective, double-blinded, randomised clinical
trial.

SETTING Single university hospital, from November 2022 to
August 2023.

PARTICIPANTS A total of 200 healthy nulliparous women
who requested epidural analgesia for labour were randomly
allocated to the needle group (n¼100) or the catheter group
(n¼100).

INTERVENTIONS In the needle group, after identification of
the epidural space, a test dose of 3ml 0.1% ropivacaine with
0.3mgml�1 sufentanil was injected through the Tuohy nee-
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dle followed 3min later by a 15ml loading dose of the same
mixture over 30 s. Then the catheter was inserted into the
epidural space. In the catheter group, after identification of
the epidural space, a catheter was advanced into the epidu-
ral space and the ropivacaine/sufentanil mixture was injected
in an identical manner though the catheter.

MAIN OUTCOME MEARSURES The primary outcome was
the onset time of labour analgesia (defined as the time from
drug administration to adequate analgesia). Adequate anal-
gesia was defined as a visual analogue score 10mm or less
during uterine contractions.

RESULTS Median [IQR] onset time of labour analgesia did
not differ significantly between the two groups (needle
group: 20 [16 to 30] minutes; catheter group: 20 [15 to
25] minutes, P¼0.232).

CONCLUSION Compared with bolus injection though a
single end-hole epidural catheter, injection through the epi-
dural needle did not shorten the analgesia onset time for
adequate labour analgesia.

TRIAL REGISTRATION ClinicalTrials.gov (NCT05594771).

Published online 16 October 2024
f Medicine, Hangzhou, China (XC, YT, QY, LS, HL, LW, CJ, XC)

ital, Zhejiang University School of Medicine, Hangzhou, China.

nc. on behalf of the European Society of Anaesthesiology and Intensive Care.

DOI:10.1097/EJA.0000000000002077
ttribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
ot be changed in any way or used commercially without permission from the journal.

mailto:chenxinz@zju.edu.cn
http://dx.doi.org/10.1097/EJA.0000000000002077


114 Chen et al.

E

KEY POINTS

� What is already known on this topic: drugs adminis-

tered through the epidural needle may increase the

speed and degree of spread within the epidural

space. We hypothesised that using a large volume of

dilute local anaesthetic injected through the epi-

dural needle over a short time interval may result in

a wider spread of medication and hasten the onset

of analgesia.

� How this study might affect research, practice, or

policy: based on the outcomes of this study,

injecting a bolus loading dose of dilute local

anaesthetic drug through the epidural needle did

not result in a shorter analgesia onset time compared
with the same injection through the catheter.
Introduction
Epidural anaesthesia is used to provide analgesia for the

intense pain experienced by many women during labour.

Both epidural anaesthesia and combined spinal–epidural

anaesthesia are widely used for labour analgesia. Al-

though the combined technique results in a more rapid

onset of labour analgesia than the normal epidural anaes-

thesia technique, it is associated with a higher incidence

of maternal pruritus, hypotension and foetal bradycar-

dia.1,2 However, it can take up to 45min for low-dose

epidural anaesthesia to achieve satisfactory pain relief.

Studies have shown that drugs administered through the

epidural needle may increase the degree of drug spread

within the epidural space.3 Compared with an epidural

catheter, injecting the anaesthetic drug through the epi-

dural needle may lead to a faster onset of analgesia.

Ristev et al.4 reported that the injection of 10ml local

anaesthetic (two 5ml injections at 2-min intervals)

resulted in a similar onset time of analgesia whether

injected through the epidural needle or the catheter.

For safety reasons, the full dose of local anaesthetic is

typically administered into the epidural space in divided

doses over several minutes in most studies.5,6 Different

volumes of local anaesthetics affect their spread in the

epidural space, whichmay affect the onset of anaesthesia.

The use of low-concentration local anaesthetics and

opioid solutions for labour analgesia is effective with

few side effects.7,8 It is possible to use a large volume

of dilute local anaesthetic injected through the needle

over a short time interval, which may result in a wider

spread of medication and hasten the onset of analgesia.

To our knowledge, studies comparing the onset of labour

analgesia with a large-volume bolus of local anaesthetic

as loading dose administered through an epidural needle

or an epidural catheter are lacking. We hypothesised

that a high-volume loading dose of ropivacaine combined

with sufentanil injected into the epidural space through

the Tuohy needle would shorten the onset of analgesia,
ur J Anaesthesiol 2025; 42:113–121
reduce anaesthetic drug consumption, and improve

the quality of labour analgesia compared with catheter

injection.

Methods
This prospective, double-blind, randomised controlled

study (approval number IRB-20220306-R) was approved

by the Research Ethics Committee ofWomen’s Hospital,

Zhejiang University School of Medicine (Chairperson

Professor Wang Hui) on 26 September 2022 and regis-

tered at ClinicalTrials.gov (identifier: NCT05594771;

date of registration: 26 October 2022). Patients were

recruited from November 2022 until August 2023. Our

reporting adhered to the CONSORT 2010 guidelines.

After written informed consent was obtained, 200 par-

turients who requested labour analgesia were enrolled in

this study. Healthy nulliparous women who were term

(37 to 42weeks), aged 20 to 40 years, in active labour with

a cervical dilation 5 cm or less at the time when the

epidural analgesia was requested were included in this

study. The following conditions were excluded: contra-

indications to neuraxial anaesthesia, body mass index

greater than 50 kgm�2, visual analogue scale (VAS)

50mm or less (0mm¼no pain, 100mm¼worst imagin-

able pain) during an active contraction, pregnancy-relat-

ed diseases (e.g. gestational diabetes, gestational

hypertension, preeclampsia, heart disease during preg-

nancy, hyperthyroidism during pregnancy), inadvertent

dural puncture during the epidural procedure, cardioto-

cographic anomalies before initiation of labour analgesia

and inadvertent subarachnoid catheter placement.

Patients were randomly allocated to the needle group

(n¼ 100) or the catheter group (n¼ 100) according to a

computer-generated randomisation sequence, which was

placed in sealed opaque envelopes. The anaesthesiolo-

gist who was to perform the epidural opened the sealed

opaque envelope with the group allocation information

immediately before the procedure. This anaesthesiolo-

gist did not take part in subsequent patient care or data

collection. After the epidural procedure, another investi-

gator performed the observations, assessments, treat-

ment, and data collection. The participants and the

researchers who performed the observation were unaware

of the group allocation.

Initiation of labour analgesia
Before epidural analgesia, peripheral intravenous access

with an 18-gauge cannula was established, and 500ml of

Ringer’s lactate solution was connected and commenced

at 10ml kg�1 h�1: no preload was administered. The

participants received maternal monitoring (noninvasive

blood pressure, electrocardiography, pulse oximetry) and

foetal monitoring (cardiotocography) in the predelivery

room. Epidural analgesia was performed in the left lateral

decubitus position at the either the L2–3 or L3–4

interspace using a 17-guage Tuohy needle with a midline
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approach and loss of resistance to saline (2ml or less). If

frank blood or cerebrospinal fluid was detected on aspi-

ration of the needle or catheter, this was accepted as

indicating subarachnoid placement. The same ropiva-

caine/sufentanil mixture was used in both groups for

induction and maintenance of analgesia (0.1% ropiva-

caine combined with 0.3mgml�1 sufentanil) and the

doses administered, speed of injection, and their timings

were also the same. In the needle group, after identifica-

tion of the epidural space by loss of resistance to saline,

3ml of the ropivacaine/sufentanil mixture was injected

through the epidural needle. If the mothers did not

experience sudden numbness or warmth in their legs

within 3min, analgesia was initiated with a bolus dose of

15ml of the solution injected through the epidural needle

over 30 s. Following this, the epidural catheter (single end

hole, 19-guage with a threading assist device, FlexTip

Plus) was inserted 3–5 cm into the epidural space. In the

catheter group, after identification of the epidural space

by loss of resistance to saline the catheter was inserted

into the epidural space, and then the ropivacaine/sufen-

tanil mixture was injected via the epidural catheter. In

both groups, the patients were placed in a supine position

after the catheter was fixed and taped to the skin, and the

epidural pump was connected to the catheters. The

administration of the 15ml loading dose marked time

zero. The coinvestigator was then asked to enter the room
Fig. 1 Timing of initial dose, catheter insertion and injection of local anaesth
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and begin to assess and record the data 5min after time

zero (Fig. 1): by this time, all patients had their epidural

catheters in place.

Maintenance of labour analgesia
In both groups, epidural analgesia was maintained with

the solution ropivacaine/sufentanil solution. The epidu-

ral analgesia pump was set in a dual programmed inter-

mittent epidural bolus (PIEB) þ patient-controlled

analgesia (PCEA) mode: background infusion 2ml h�1;

PIEB bolus 6ml; PIEB lockout out 60min; PCEA bolus

5ml; PCEA lockout 15min; 30ml maximum volume

per hour.

Breakthrough pain management
Following two PCEA boluses, if the patient still experi-

enced breakthrough pain (VAS score > 30mm), the

anaesthesiologist was consulted, and if appropriate, the

patient was provided 10ml of 0.2% ropivacaine with

0.3mgml�1 sufentanil.

Patient baseline characteristics
The baseline characteristics included maternal age,

height, weight, body mass index, gestational age, cervical

dilation at the time of the request for epidural analgesia,

induction of labour, VAS during uterine contractions,

maternal blood pressure, heart rate, and pulse oximetry.
etic (T0). LA, local anaesthetic.

ng

5min

theter
Co-investigator entered room

ding

5min

Co-investigator entered room
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Primary outcome assessment
The primary outcome was the onset time of analgesia,

defined as the duration from time zero (drug administra-

tion) to adequate analgesia (VAS score �10mm during a

uterine contraction).

Secondary outcomes
The following secondary outcomes were assessed: VAS

score; sensory dermatome blockade level to ice (cold

sensation diminished); Bromage score (0¼ ability to

move hips, ankles, and knees; 1¼ inability to raise an

extended leg; 2¼ inability to flex the knee; and

3¼ inability to flex the ankle, foot or knee); number of

PCEA boluses requested (obtained from the pump);

number of additional provider boluses; ropivacaine con-

sumption; duration of labour; mode of delivery; Apgar

scores at 1 and 5min; and patient satisfaction (using a

100mm VAS: 0mm¼ completely unsatisfied and

100mm¼ extremely satisfied) within 24 h after delivery).

VAS scores and sensory blockade levels were measured at

2min interval from 5min after time zero to 20min;

subsequently, measurements were collected at 25min,

30 in and every hour until delivery.

The following additional parameters were recorded to

assess safety: maternal heart rate, blood pressure, and

oxygen saturation (pulse oximetry); foetal bradycardia;

side effects, maternal pruritus, nausea, vomiting, back

pain, headache and high sensory block (T4).

Maternal hypotension after analgesia was defined as a SBP

less than 90mmHg or a at least 20% decrease from base-

line.Hypotensionwas treated by placing themother in the

left lateral decubitus position, rapid intravenous fluid and/

or intravenous norepinephrine (4mg). Foetal bradycardia
was defined as a rate of less than 110bpm.

Statistical analysis
The Kolmogorov–Smirnov test was used to test for the

normal distribution of continuous variables. The Stu-

dent’s t test was used to analyse normally distributed

continuous data, and theMann–Whitney U test was used

to analyse nonnormally distributed continuous data. The

x2 test or Fisher’s exact test was used to analyse categor-

ical variables. Statistical significance was assumed at a P
value of 0.05 or less. Onset time of analgesia was the

primary outcome. Kaplan–Meier curves and the log-rank

test were used to analyse the primary outcome.

SPSS version 19.0 and GraphPad Prism were used for

statistical analysis.

No previously published studies were available to per-

form sample size calculations. According to our institu-

tion’s data, we used a median time of 20min as the onset

time of analgesia, and defined as a 1.5-fold difference in

the onset time between the two groups be clinically

meaningful. Using a log-rank test, 200 events in total
Eur J Anaesthesiol 2025; 42:113–121
(100 per group) were needed to detect a difference in the

survival curves between the groups at 80% power (2-

tailed) with a¼ 0.05.

Results
From the 276 patients who were assessed for eligibility,

200 patients were enrolled in the study (100 patients

randomised to each group; Fig. 2). One patient in the

catheter group was excluded because of conversion to an

urgent caesarean delivery within 30min after epidural

analgesia initiation. Therefore, 100 parturients in the

needle group and 99 in the catheter group were included

for assessment of the primary outcome. All patients’ data

were included as part of the intention-to-treat analysis.

The baseline patient characteristics are shown in Table 1.

Both groups were similar at baseline.

There was no significant difference in the time to VAS

score 10 or less between the needle group and the

catheter group. The median [IQR] time to a VAS score

10 or less was 20 [16 to 30]min for the needle group and

20 [15 to 25]min for the catheter group (P¼ 0.232; Fig. 3

and Table 2). The median [IQR] time to a sensory block

of dermatome T10 was similar between the groups: 8 [6

to 10]min for the needle group and 8 [6 to 11]min for the

catheter group (P¼ 0.118) (Table 2).

The total ropivacaine consumption was not different

between the two groups (Table 2). The sensory level

and degree of motor block were not affected by the

loading dose injected through the epidural needle or

epidural catheter (Tables 2 and 3).

The side effects, including hypotension, nausea, vomit-

ing, pruritus, high sensory block (T4) and foetal brady-

cardia, did not differ between the groups (Table 3). No

patients were excluded because of intrathecal or intra-

vascular catheterisation, and no participants experienced

back pain within the first 30min after epidural insertion.

The VAS scores did not differ between the groups during

labour (Table 4).

Discussion
The main finding of this study was that a loading dose

administered through the epidural needle did not shorten

the onset time of adequate labour analgesia compared

with an identical injection through the single end-hole

epidural catheter. The consumption of ropivacaine was

similar, and equivalent labour analgesia was provided.

The incidence of side effects did not differ between the

two groups.

Epidural analgesia is one of the most effective methods for

relieving pain during labour.9 One of the disadvantages of

epidural analgesia is its slow onset.2 Previous researchers

have conducted several studies on how to shorten the onset

time of epidural anaesthesia without increasing side

effects or compromising maternal and foetal safety. The

pharmacodynamic and pharmacokinetic properties of local
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Fig. 2 CONSORT flow diagram.

276 patients assessed for eligibility

Excluded (n = 76)

Not meeting inclusion criteria (n = 52) 

Declined to participate (n = 24)

Randomised (n = 200)

Allocated to the needle group
(n = 100) 

Allocated to the catheter group
(n = 100) 

Enrolment

Allocation

Follow-up

Analysis

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Lost to follow-up (n = 1)
Discontinued intervention (n = 1)
� Conversion to urgent   

caesarean within 30 mins (n = 1)

Analysed (n = 100)
Excluded from analysis(n = 0) 

Analysed (n = 99)

Excluded from analysis (n = 1)
anaesthetic dose,10 concentration,11 and infusion volume12

modify the spreadof anaestheticdrugs in theepidural space,

andcan thus affect theonset of analgesia and the intensity of

the sensory blockade. Several studies have indicated that
Table 1 Baseline patient characteristics

Needle group [nU100]

Age (years) 30.5�3.8
Height (cm) 161.4�5.4
Weight (kg) 67.5�7.7
BMI (kgm�2) 26.0�3.1
Gestational age (weeks) 39 [38 to 40]
Cervical dilation (cm) 2.5 [2.5 to 3.0]
VAS pain scores (0–100mm) 90 [72.5 to 90]
Induction of labour 47 (47)

Data are mean � SD, median [IQR], n (%). BMI, body mass index; VAS, visual anal
local anaesthetics injected through the needle before cath-

eter insertion results in a faster onset compared with those

injected through the epidural catheter.3,13 Husain et al.14

compared local anaesthetic injected through an epidural
Catheter group [nU99] P value

30.2�3.8 0.646
162.6�4.8 0.114
68.6�8.5 0.365
25.9�3.0 0.962

39 [38 to 40] 0.329
2.5 [2.5 to 3.0] 0.329
80 [70 to 90] 0.363

37 (37.4) 0.169

ogue scale.

Eur J Anaesthesiol 2025; 42:113–121
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Fig. 3 Kaplan–Meier curves for the time to achieve a visual analogue scale score �10 following an initial bolus delivered via epidural needle or
catheter. The survival probability indicates the probability of a subject surviving with a VAS score>10mm at a given time. VAS, visual analogue scale.
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catheter or needle for the induction of anaesthesia for

caesarean section and reported that medications adminis-

tered through the epidural needle did not shorten the time

to achievementof surgical anaesthesia.Another study found

that 10ml of local anaesthetic injected through the epidural

needle did not shorten the onset of pain relief compared

with that injected through the catheter; in addition, the
Table 2 Anaesthetic outcomes, maternal and foetal outcomes

Needle group (nU10

Onset time to VAS �10 (min) 20 [16 to 30]
No. of patients VAS �10mm at 30min 81 (81)
No. of patients VAS �30mm at 30m in 95 (95)
Onset time to T10 (min) 8 [6 to 10]
Sensory block level at 30min
T12 1 (1.0)
T10 2 (2.0)
T8 77 (77.0)
T6 18 (18.0)
T4 2 (2.0)

Incidence of breakthrough pain 6 (6)
Analgesia time of the first stage (h) 4.87 [3.1 to 7.3]
Total anaesthesia time (h) 5.47 [3.9 to 8.2]
Total ropivacaine consumption (mg) 42.0 [27.5 to 60.0]
PCEA boluses requested 2 (0 to 3)
PCEA boluses delivered 1 (0 to 2)
Mode of delivery
Vaginal delivery 57 (57)
Instrumental delivery 16 (16)
Caesarean delivery 27 (27)

Apgar score at 1min
<8 3 (3)
9 to 10 97 (97)

Apgar score at 5min
<8 0 (0)
9 to 10 100 (100)

Patient satisfaction VAS score 98 [95 to 100]

Data are median [IQR], n (%). PCEA, patient-controlled epidural analgesia; VAS, vis

Eur J Anaesthesiol 2025; 42:113–121
sensory blockade and quality of labour analgesia were

similar.4

In the aforementioned studies, local anaesthetic was

injected in increments, which may limit the spread of

local anaesthetic in the epidural space. Currently, low-

concentration local anaesthetic and opioid solutions are
0) Catheter group (nU99) P value

20 [15 to 25] 0.232
89 (89.9) 0.075
95 (96.0) 1.000
8 [6 to 11] 0.118

0.836
1 (1.0)
1 (1.0)

79 (79.8)
14 (14.1)
4 (4.0)
7 (7.1) 0.760

5.35 [3.0 to 8.0] 0.462
6.07 [4.0 to 8.3] 0.180

46.0 [31.0 to 71.0] 0.250
1 (0 to 3) 0.968
1 (0 to 2) 0.927

0.136
69 (69.7)
15 (15.2)
15 ((15.2))

1.000
3 (3.0)

96 (97.0)
0.497

1 (1.0)
98 (99.0)

98 [92 to 100] 0.765

ual analogue scale.
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Table 3 Adverse effects within 30min after the epidural initiation

Needle group (nU100) Catheter group (nU99) P value

Hypotension 0 0 NA
Foetal bradycardia 3 2 0.621
Backpain 0 0 NA
Nausea 0 1 0.497
Vomiting 1 0 1.0
Pruritus 0 1 0.497
High sensory block level (T4) 2 4 0.445
Modified Bromage score 0/1/2/3 100/0/0/0 99/0/0/0 NA
Intravenous placement 0 0 NA
Subarachnoid placement 0 0 NA

Data are n. NA, not applicable.
commonly used for labour analgesia with few side

effects.15 Therefore, we hypothesised that a large volume

of dilute local anaesthetic injected over a short time

interval might achieve a greater spread of medication

and shorten the onset of analgesia. In our study, we used a

volume of 15ml of dilute local anaesthetic and opioid

solution as a bolus injected through the needle or the

catheter over 30 s for initiation of labour analgesia. Under

the conditions of the current study, the primary findings

were that the onset time to adequate analgesia was similar

and that the sensory blockade level was comparable,

indicating that the large volume loading dose adminis-

tered through the Tuohy needle did not increase the

spread of medication compared with that through the

catheter. Secondary outcomes VAS score, sensory block-

ade level, Bromage score, number of PCEA boluses,

ropivacaine consumption and obstetric and foetal out-

comes were all comparable between the groups, indicat-

ing that the loading dose injected through the epidural

needle had no significant adverse effects on overall

analgesia quality nor on maternal and infant outcomes.

In previous studies comparing onset times of injection

through a needle or catheter,3,4,14 multiholed catheters

were usually used. Yi et al.16 found that a single-hole

catheter produced earlier onset of analgesia than multi-

orifice catheters. Based on this, we adopted single-orifice

catheters in the present study. Our findings provide

information that a bolus of large-volume dilute local

anaesthetic as a loading dose injected through the epi-

dural needle did not shorten the time from drug
Table 4 Pain visual analogue scale score at various time points

Hour of VAS score assessment Needle group (nU100)

1 1 [1 to 2]: n¼100
2 1 [1 to 2]: n¼96
3 1 [1 to 2]: n¼87
4 1 [1 to 2]: n¼76
5 1 [1 to 2]: n¼64
6 2 [1 to 2]: n¼48
7 2 [1 to 2]: n¼33
8 1 [1 to 2]: n¼22

Values are median [IQR]. VAS, visual analogue scale.
administration to adequate labour analgesia compared

with that administered through a single-orifice epidural

catheter.

In normal clinical practice, the insertion and fixation of the

epidural catheter requires time, especially in those cases

where there are difficulties inserting the catheter such as

intravenous catheters requiringwithdrawal until aspiration

was negative, or when the whole epidural procedure has to

be undertaken again. In these situations, injecting a load-

ing dose of local anaesthetic through the epidural needle

before catheter insertion would enable the onset of anal-

gesia while technical problems were being solved.

Although injecting a loading dose through an epidural

needle did not shorten the onset time of analgesia in the

present study, several studies have reported that local

anaesthetics injected through the epidural needle before

catheter insertion reduced catheter-related complications

and enhanced the quality of anaesthesia.17 According to

Cesur et al.,17 the injection of 20ml of 2% lidocaine via

the epidural needle before catheter insertion could in-

crease the quality of anaesthesia for surgery and reduce

the occurrence of paraesthesia and intravenous catheter

placement. Even the injection of 0.9% saline to distend

the epidural space before catheter insertion decreases the

occurrence of intravenous catheter placement.18 It was

found that the administration of an incompressible fluid

(0.9% saline) through an epidural needle provides lubri-

cation and distention of the epidural space, which

reduces the incidence of accidental intravenous cathe-

terisation.18
Catheter group (nU99) P value

1 [1 to 2]: n¼98 0.342
1 [1 to 2]: n¼97 0.521
1 [1 to 2]: n¼89 0.748
1 [1 to 2]: n¼76 0.120
2 [1 to 2]: n¼65 0.625
2 [1 to 2]: n¼53 0.819
1 [1 to 2]: n¼46 0.818
1 [1 to 2]: n¼36 0.229

Eur J Anaesthesiol 2025; 42:113–121
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In the needle group, after negative aspiration, the loading

dose was injected in the epidural space through the

needle before catheter insertion. This catheter was also

aspirated but no test dose was administered. When pro-

viding labour epidural analgesia, Norris Mark et al.19

assessed the ability of aspiration to identify the intrave-

nous placement of multiholed catheters. The results

suggested that traditional intravenous test doses for la-

bour epidural analgesia are not necessary. In the present

study, we used a single-orifice wire-embedded polyure-

thane catheter, which has been shown to reduce the

incidence of intravascular catheterisation compared with

a multiholed polyamide catheter.20,21 In addition, the co-

investigator stood by the patients and assessed the sen-

sory or motor blockade when the first bolus of low-dose

local anaesthetic was administered by the pump. If the

catheter was inserted intrathecally, the programmed

PIEB of 6ml or the PCEA bolus of 5ml of low-concen-

trated local anaesthetic would result in rapid-onset anal-

gesia and motor weakness/block without total spinal

anaesthesia. No patients in either group showed any

signs or symptoms of spinal anaesthesia. There were

no signs of motor block during analgesia in this study.

In contrast to injecting loading doses of low-dose local

anaesthetic solutions through the needle, loading doses

with concentrated local anaesthetic solutions has the po-

tential to cause harm. The safety of the loading dose

administered through the epidural needle technique for

induction of labour analgesia should be taken into consid-

eration. Research investigating low-concentrated local

anaesthetic solutions injected through needles are rare.

A retrospective study investigated the injection of low-

dose, high-volume local anaesthetic solution via an epidu-

ral needle for labour analgesia in 957 parturients. In that

study, there were was no evidence of intrathecal or intra-

vascular injection with the high-volume low-dose local

anaesthetic loading technique: statistically, the calculated

predicted risk of complications was less than 0.3%.8 Like-

wise, our study observed that 15ml of diluted local anaes-

thetic solution did not cause severe side effects. The

incidence of side effects was similar between the two

groups in terms of maternal hypotension, heart rate, sen-

sory block level, and foetal bradycardia. These results are

consistentwith the incidence of these side effects reported

inprevious studies of labour analgesia, inwhich the loading

dose was administered in increments through the epidural

catheter.6 Although there were no cases of intravenous or

subarachnoid placement of the needle or the catheter in

the present study, it was not adequately powered to

address the safety of the loading dose injected through

the needle compared with that through the catheter.

Further studies are warranted to establish the safety of

the loading dose administered via the epidural needle.

There are several limitations of this study. First, epi-

nephrine was not used in the test dose to identify

intravenous placement of the needle or catheter. Second,
Eur J Anaesthesiol 2025; 42:113–121
we studied only a low concentration of 0.1% ropivacaine

with 0.3mgml�1 sufentanil. The concentration of local

anaesthetic may affect the onset of anaesthesia. Third, for

safety reasons, the loading dose used for labour analgesia

was administered over 30 s. Rapid injection of local

anaesthetic via the epidural needle could enhance the

diffusion of medication in the epidural space. Fourth, we

included only patients whose cervical dilation was 5 cm or

less at the time when an epidural analgesic was

requested. The onset of analgesia with medication ad-

ministered via the epidural needle in more advanced

labour requires further exploration.

Conclusion
There was no difference in the onset time of labour

analgesia when the high-volume loading dose was admin-

istered via the epidural needle or catheter. The consump-

tion of ropivacaine was the same while providing

equivalent labour analgesia.
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