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ABSTRACT
Objective To explore whether an ultrasound- guided 
pudendal nerve block (PNB) could decrease anaesthetic 
use, thereby shortening the length of the second stage of 
labour in women undergoing epidural analgesia.
Design Prospective, single- centre, randomised, double- 
blind, controlled trial.
Setting An obstetric centre in a general hospital in China.
Participants 72 nulliparous women were randomised, 
and 71 women completed the study.
Intervention An ultrasound- guided bilateral PNB was 
administered to all study participants; the PNB group were 
given 0.25% ropivacaine 10 mL, while the control group 
were given 10 mL saline.
Main outcome measure The primary outcome measure 
was the duration of the second stage of labour. Secondary 
outcomes included additional bolus administration, total 
hourly bupivacaine consumption, difference in thickness 
between the contracted and relaxed rectus abdominis 
muscle before (DRAM1) and 30 min after (DRAM2) PNB, 
urge to defecate, maternal cooperation, preservation of the 
lower limb motor function, tightness of the perineum, and 
Numeric Rating Scale (NRS) score for pain.
Results The duration of the second stage of labour 
was shorter in the PNB group than in the control group 
(difference of 33.8 min (95% CI 15.6 to 52.0), p<0.001). 
Additional bolus administration and total hourly bupivacaine 
consumption were lower in the PNB group than in the 
control group (p<0.001). DRAM2 was greater (p<0.001), 
rate of parturient women with the urge to defecate was 
higher (p=0.014), maternal cooperation was superior 
(p=0.002), and lower limb motor function preservation was 
greater (p=0.004) in the PNB group relative to the control 
group. Tightness of the perineum was eliminated from the 
results due to the inconsistent application of the criteria by 
the nursing staff. There was no significant difference in NRS 
scores between the groups.
Conclusions Nulliparous women with epidural analgesia 
who received an ultrasound- guided bilateral PNB may 
reduce their need for bupivacaine and consequently 
shorten the length of the second stage of labour, therein 
indicating that a bilateral PNB may serve as an additional 
effective adjunct method of labour analgesia.

Trial registration number ChiCTR- IOR-16009121.

INTRODUCTION
Epidural analgesia is one of the most widely 
used procedures for pain relief during child-
birth. There is evidence that epidural anal-
gesia will lengthen the second stage of labour. 
Shmueli et al1 retrospectively demonstrated 
that the use of epidural analgesia extended 
the second stage of labour by 95 min (193 vs 
98 min of the 95th percentile for epidural vs 
no epidural, respectively). Cheng et al2 found 
that epidural analgesia was associated with 
more than a 2- hour (the difference of the 
95th percentile threshold) prolongation of 
the second stage of labour for both nullipa-
rous and multiparous women.

It is important to note that 64.6% of women 
with sufficient analgesia initially had a subse-
quent deterioration in their Visual Analogue 
Pain Scale score.3 Despite the presence of low- 
thoracic/high- lumbar analgesia in the first 
stage of labour, sacral analgesia is required 
in the second stage of labour.4 It is common 
to administer additional epidural doses to 
supplement insufficient analgesia during 

Strengths and limitations of this study

 ► This was a prospective, randomised, double- blind, 
controlled trial designed to observe the efficacy of 
ultrasound- guided bilateral pudendal nerve blocks 
as an additional analgesia strategy during labour.

 ► The study solution was injected directly into the sur-
roundings of the pudendal nerve under ultrasound 
guidance, ensuring safe and effective analgesia.

 ► This was a single- centre clinical trial design which 
may limit the generalisation of the conclusions.

 ► Some secondary outcomes were post- hoc and may 
pose a risk of bias.
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the second stage of labour. However, such supplemental 
dosing may increase motor blockade of the lower limbs/
torso, thereby reducing the effectiveness of labour.5 6

A pudendal nerve block (PNB) is an effective pain relief 
method in the late second stage of labour during vaginal 
birth, providing analgesia to the vulva and the anus.7 
Tafeen et al8 demonstrated a method of administering 
combined continuous paracervical and PNB anaesthesia 
during labour thereby markedly reducing the dosage of 
systemic analgesic drugs required and avoiding adverse 
events inherent in other forms of conduction anaesthesia.

In view of this, we hypothesised that performing bilat-
eral PNB would shorten the duration of the second stage 
of labour secondary to the reduced need for supple-
mental dosing of the epidural and preservation of pelvic 
splanchnic nerve function (which is important to vaginal 
delivery).9 We designed a prospective, double- blind, 
randomised clinical trial where the primary outcome was 
the duration of the second stage of labour. Secondary 
outcomes included the additional need for bupivacaine, 
total hourly bupivacaine consumption, difference in 
thickness between the contracted and relaxed rectus 
abdominis muscle (DRAM) before and 30 min after PNB, 
urge to defecate, maternal cooperation during labour, 
and preservation of lower limb motor function.

METHODS
Study design
The trial was registered prior to patient enrolment in 
the Chinese Clinical Trial Registry (principal investi-
gators: JX, RZ and XX; date of registration: 30 August 
2016). This manuscript adheres to the applicable Consol-
idated Standards of Reporting Trials guidelines. Between 
1 September 2016 and 31 January 2017, a total of 1681 
women presented for labour and delivery at The First 
Affiliated Hospital of Wenzhou Medical University. The 
women who met the inclusion criteria were informed of 
the study protocol and their rights when they reached 
6 cm of cervical dilation. Written informed consent was 
obtained from the subjects at this time. The trial was ended 
when 72 women were randomised. Inclusion criteria were 
nulliparous women 20–35 years who were between 36 
and 42 weeks of gestation and requested epidural labour 
analgesia, American Society of Anesthesiologists physical 
status II, normal coagulation function and head presenta-
tion of the fetus, and had received effective epidural anal-
gesia (Numeric Rating Scale (NRS) for pain <4) during 
the first stage of labour. Exclusion criteria were any contra-
indication to regional anaesthesia or history of sensitivity 
or allergy to local anaesthetic; specific diseases of preg-
nancy, including hypertensive disorders complicating 
pregnancy, intrahepatic cholestasis of pregnancy, gesta-
tional diabetes mellitus and hyperemesis gravidarum; 
and pregnancy with diseases of other systems, including 
cardiovascular disease, suspicion of fetal malformations 
or intrauterine growth restriction, multiple pregnancy, 

abnormal placenta or membrane, abnormal amniotic 
fluid, or an umbilical cord abnormality.

Patient and public involvement
Neither patients nor the public were involved in the 
study design, conduct, reporting or dissemination of the 
research plan.

Randomisation and blinding
In this study, a single investigator used SPSS V.22.0 soft-
ware to randomly generate numbers from 1 to 72 for 
the cases/subjects. The result was placed into an opaque 
envelope with the same serial number (grouping condi-
tions were 1:1). This investigator was then recused from 
further involvement in the study. The 72 envelopes were 
submitted to the obstetrics clinic and randomisation was 
performed when a patient’s cervix dilated to 7–8 cm. The 
72 participants were randomised into two groups, the 
PNB group and the control group, with 36 subjects each.

The envelopes remained sealed until performance 
of PNB. The research nurse unsealed the envelope to 
prepare the stated solution and did not participate in 
the study subsequently, and was the only unblinded 
person aware of the study group allocations. All PNBs 
were performed by an attending anaesthetist. A second 
anaesthetist was responsible for recording the NRS score 
during the second stage of labour and the documenta-
tion of other outcomes.

Intervention
Epidural analgesia during the first stage of labour
After epidural catheter placement, 3 mL of 1.5% lido-
caine with epinephrine (1:200 000) was administered to 
ensure the catheter was in the correct position. Then an 
initial bolus of 0.067% bupivacaine with 2 µg/mL fentanyl 
20 mL was administered, followed by an infusion of the 
same solution at 12–15 mL/hour. The epidural infusion 
continued throughout labour. Pain was evaluated using 
NRS10; 0 represented ‘no pain’ and 10 represented ‘the 
worst imaginable pain’. A score of ≥4 was regarded as 
insufficient analgesia. An additional 10 mL of the local 
anaesthetic solution was given if an NRS score of ≥4 
occurred at any time during the first stage of labour. If 
required, 10–12 mL of 0.125% bupivacaine was used to 
ensure the NRS score was <4.

Ultrasound-guided bilateral PNB
The PNB technique was performed when the cervix was 
dilated to 9 cm. The participant was placed in the right 
lateral decubitus position. The sites for injection/epidural 
placement were prepared in a sterile fashion. An attending 
anaesthetist was positioned behind the subject and used a 
5–2 MHz ultrasound probe (SonoSite X- Porte, SonoSite, 
Bothell, Washington, USA) to identify the appropriate 
anatomy. The probe was placed below the ischial spine, 
perpendicular to the skin. The placement and orienta-
tion of the probe, in its initial position, were along the 
line connecting the greater trochanter and the posterior 
superior iliac spine. Thereafter, the probe was shifted in 
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a parallel manner inferomedially.11 The pudendal nerve, 
a round hyperechoic structure located between the 
gluteus maximus and the levator ani muscles, medial to 
the obturator internus, was then identified (figure 1A,B). 
An 80 mm, 22 G, short bevel needle (Stimuplex D Plus, 
B Braun, Melsungen, Germany) was visualised and 
advanced from the medial to the lateral direction using 
an inplane technique until its point was positioned in the 
immediate vicinity of the pudendal nerve. After negative 
aspiration, 2 mL of saline was injected to ensure the fluid 
enveloped the pudendal nerve, and then a subsequent 
10 mL of the study solution was injected. The contralat-
eral side was blocked in the same manner. The partici-
pants in the PNB group were given 0.25% ropivacaine 
10 mL on each side, while the participants in the control 
group were given 10 mL of saline.

After performance of the PNB technique, the NRS 
score was evaluated every 15 min until the end of the 
second stage of labour. If the score was ≥4, 10 mL of 
0.125% bupivacaine was injected and the infusion rate 

was increased by 4 mL/hour. If there was no improve-
ment (NRS score remains ≥4), the same process would 
be repeated with administration of another 8 mL of 
0.25% bupivacaine and an increase in the infusion rate 
by another 4 mL/hour. Maternal oxygen saturation, heart 
rate, non- invasive blood pressure and fetal heart rate were 
monitored during labour.

Outcome measures
Demographic data of the parturient women included 
maternal age, height, weight and gestational age. The 
primary outcome was the duration of the second stage 
of labour, which was identified when the cervix dilated to 
10 cm, and ended with delivery of the neonate. Secondary 
outcomes included the additional administration of bupi-
vacaine boluses, bupivacaine consumption, DRAM before 
and 30 min after PNB, urge to defecate, maternal cooper-
ation, rate of preservation of lower limb motor function, 
tightness of the perineum, and NRS scores (a marker of 
analgesia) which showed the analgesic effect. Additional 
bupivacaine boluses and bupivacaine consumption were 
recorded by the anaesthetist as routine part of labour anal-
gesia and defined as (1) the necessary additional boluses to 
treat an NRS score of ≥4 during the second stage of labour 
and (2) the total hourly bupivacaine required during the 
second stage of labour, respectively. The thickness of the 
rectus abdominis muscle was evaluated by ultrasound 
with a 6–16 MHz probe. The measurement method was 
as follows: a line connecting the pubic symphysis with the 
umbilicus (longitudinal) was drawn (as line 1), and then 
a vertical line (lateral) was drawn through the midpoint 
of line 1 (as line 2). The long axis of the probe was placed 
on the rectus abdominis to the right side of line 2. When 
a contraction commenced, the thickest part of the rectus 
abdominis was identified and was marked with a dot. 
The investigator then placed the midpoint of the probe 
on the dot and drew the shape/outline of the probe. 
On the next contraction, the probe was placed on the 
graphic, thereby ensuring each measurement was taken 
in the same position. When the parturient woman felt the 
onset of a contraction, she was encouraged to hold her 
breath and push in order to simulate the act of defeca-
tion. At this point the ultrasound image was frozen and 
measurements were performed (during maternal rectus 
abdominis contraction and relaxation). The thickness of 
the rectus abdominis was measured, and the difference 
between the two states was recorded and reported as the 
DRAM (DRAM=contracted thickness–relaxed thickness). 
The DRAM measurement before the block was DRAM1, 
and the DRAM measurement at 30 min after the block 
was DRAM2. The labour nurses enquired of the nullip-
arous women if they could feel the urge to defecate 
during the second stage of labour and this was recorded 
as a yes or no. Maternal cooperation was judged by the 
labour nurse as good, moderate or poor. Documentation 
of ‘good’ indicated that the patient could cooperate well 
with the nurse, ‘moderate’ indicated that the patient 
could sometimes cooperate, and ‘poor’ indicated that 

Figure 1 Neuroanatomy and ultrasound imaging of the hips 
during pudendal nerve block. (A) Topography of the pudendal 
artery (Pu A) and pudendal nerve (Pu N); and (B) ultrasound 
depiction of the pudendal nerve. The pudendal nerve is round 
and hyperechoic. It is located between the gluteus maximus 
(GM) and the levator ani (LA). Also, note the obturator 
internus (OI). The red line denotes the needle.
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the patient could not effectively cooperate with the nurse 
during labour. Routinely, the strength of the quadriceps 
was evaluated and recorded by the anaesthetist in order 
to determine lower limb function. Documentation of ‘4+’ 
indicated an ability to move against strong resistance.12 
The tightness of the perineum was judged by the labour 
nurses as loose or tight. NRS scores were recorded and 
evaluated by an anaesthetist before the PNB and every 
15 min after block placement until the end of the second 
stage of labour.

Additional data collected included the duration of 
the first and third stage of labour, blood loss, parturient 
women requiring oxytocin, mode of delivery, maternal 
satisfaction, postpartum length of stay, neonatal weight, 
and Apgar scores at 1 and 5 min. The first stage was 
identified with onset of regular uterine contractions as 
reported to the obstetrician. Blood loss was recorded and 
entered into the hospital system by the labour nurses. 
Those requiring oxytocin during the second stage of 
labour were recorded by labour nurses. The mode of 
delivery, including vaginal, episiotomy, forceps- assisted 
and caesarean delivery, was recorded by labour nurses, 
as were neonatal weight and neonatal Apgar scores at 1 
and 5 min. On the first postpartum day, the patient was 
queried as to her level of satisfaction regarding pain relief 
during the second stage of labour; ‘1’ indicated very 
unsatisfactory, ‘3’ indicated somewhat satisfactory and ‘5’ 
indicated very satisfactory. The postpartum length of stay 
was also documented.

It should be noted that some indicators have different 
names in the manuscript from those in the trial registry. 
The result of the analgesic effect in the trial registry was 
presented as the NRS score, and the thickness of the 
abdominal muscle was equal to the result of DRAM. 
Delivery outcome was equal to the mode of delivery, 
including episiotomy, forceps- assisted delivery and 
caesarean. Some indicators were post- hoc and have not 
been prespecified in the trial registry, including the addi-
tional injection times, bupivacaine consumption, urge 
to defecate, maternal cooperation, preservation of lower 
limb motor function, women with oxytocin, postpartum 
length of stay and neonatal weight. All these outcomes 
were obtained from obstetric records or anaesthetic 
records.

The PNB procedure was considered to have been 
successful when the pudendal nerve was found on ultra-
sound to be enveloped by the anaesthetic solution. The 
primary complications of PNB observed after block place-
ment are local anaesthetic toxicity caused by intravas-
cular injection, the occurrence of haematomas and nerve 
damage.

Statistical analysis
The sample size for this study was determined from 
prestudy data using Power Analysis and Sample Size (PASS 
V.11.0) software. In the prestudy period, there were five 
women in each group. The length of the second stage was 
109.6±31.6 min in the control group and 87.6±17.9 min 

in the PNB group. A calculated sample size of 30 women 
in each group was required to provide a statistical power 
of 0.90 and type I error of 0.05 using two- sample t- test 
analysis in order to detect a difference of the same magni-
tude and assuming the same SD as in the pilot data. We 
enrolled 36 parturient women in each group to allow for 
possible dropouts or missing data.

Data were analysed using SAS V.9.4. Continuous vari-
ables were summarised using mean and SD or median 
with 25th and 75th percentiles (dependent on vari-
able distribution). The normal distribution of data was 
assessed by the Shapiro- Wilk test. Categorical variables 
were presented using counts and percentages. Normally 
distributed data were analysed by two- sample t- test. Non- 
normally distributed data and ranked data were anal-
ysed by the Mann- Whitney U test. Categorical data were 
compared using χ2 test. A two- sided p value <0.05 was 
considered statistically significant.

RESULTS
Between 1 September 2016 and 31 January 2017, a total of 
1681 women presented for labour and delivery at The First 
Affiliated Hospital of Wenzhou Medical University; 216 
women met the inclusion criteria for this study, 103 were 
consented and 72 were randomised. One was excluded 
from data collection due to irreversible prolonged fetal 
decelerations after randomisation requiring a caesarean 
section, but before the PNB (figure 2); 71 women 
completed the study. There were no significant differ-
ences in demographic data and intrapartum baseline 
between the PNB group and the control group (table 1).

The primary outcome, the duration of the second 
stage of labour, was shorter in the PNB group than in the 
control group (73±31 min vs 106±45 min, difference of 
33.8 min (95% CI 15.6 to 52.0), p<0.001).

As shown in table 2, the additional number of boluses 
required was significantly lower in the PNB group, and 
the total mg/hour consumption of bupivacaine during 
the second stage of labour was 6.7 (6.7–16.23) in the PNB 
group compared with 17.35 (15.45–21.55) in the control 
group (p<0.001). There was no significant difference 
observed with regard to DRAM1 between the two groups, 
while DRAM2 was significantly thicker in the PNB group 
relative to the control group (p<0.001; table 2). More 
women in the PNB group felt the urge to defecate in 
the second stage (p=0.014; table 2). Similarly, maternal 
cooperation was better in the PNB group than in the 
control group (p=0.002; table 2). The lower limb motor 
function was better preserved in the PNB group than 
in the control group (p=0.004; table 2). The result of 
perineum tightness was eliminated from the study due to 
the inconsistent application of the criteria by the labour 
nurses. There were no significant differences in NRS 
scores between the groups from 0 to 105 min during the 
second stage of labour (figure 3). The participants in the 
PNB group were more satisfied with their pain relief than 
those in the control group (p=0.023; table 3).
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There was no difference between the groups with 
regard to the duration of the third stage of labour, blood 
loss during labour, percentage of women using oxytocin 
in the second stage of labour, mode of delivery or post-
partum length of stay in hospital (table 3). No significant 
differences were observed in terms of neonatal weight or 
Apgar scores at 1 or 5 min (table 3).

No parturient woman suffered from local anaesthetic 
systemic toxicity or hip/lower joint pain that needed treat-
ment after the delivery (table 4). Perineal sensation was 

Figure 2 Flow diagram of study participants. PNB, pudendal nerve block.

Table 1 Demographic data and intrapartum baseline

Control group
(n=36)

PNB group
(n=36) P value

Maternal age (years) 27.8±3.4 26.5±2.7 0.08

Maternal height (cm) 158.9±4.8 158.5±5.4 0.75

Maternal weight (kg) 62.8±9.3 65.5±8.8 0.21

Gestational age (days) 274.9±6.8 278.0±7.5 0.08

Values are presented as mean±SD.
PNB, pudendal nerve block.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2019-035887 on 24 A

ugust 2020. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Xu J, et al. BMJ Open 2020;10:e035887. doi:10.1136/bmjopen-2019-035887

Open access 

normal in all parturient women when tested at 24 hours 
(table 4).

DISCUSSION
This prospective, double- blind, randomised trial demon-
strated a shorter duration of the second stage of labour 
with the application of a bilateral PNB, which was 
secondary to the reduced need for supplemental dosing 
of the epidural. Compared with the control group, the 
need for administration of additional boluses and the 
total hourly dosing of the epidural anaesthetic during 

the second stage of labour were lower, and the DRAM2 
was greater, in the PNB group. The percentage of women 
with an urge to defecate was higher in the PNB group, 
and maternal cooperation and the preservation of lower 
motor function were better in the PNB group than in the 
control group.

A meta- analysis by Sharma et al13 determined that 
epidural analgesia, while providing excellent relief 
during the first stage of labour, exhibited diminishing 
effectiveness during the second stage of labour. A retro-
spective study involving 19 259 deliveries reported that 

Table 2 Primary and secondary outcomes of the second stage of labour

Control group
(n=36)

PNB group
(n=36) P value

Primary outcome

  Second stage of labour (min) 106±45 73±31 <0.001

Secondary outcomes

  Additional injection times 1 (1–2) 0 (0–1) <0.001

  Bupivacaine consumption (mg/hour) 17.35 (15.45–21.55) 6.7 (6.7–16.23) <0.001

DRAM*

  DRAM1 (mm) 3.57±0.97 3.54±0.81 0.88

  DRAM2 (mm) 1.79±0.43 3.97±0.65 <0.001

  Urge to defecate (%) 24 (68.6) 33 (91.7) 0.014

Maternal cooperation 0.002

  Good (%) 7 (20.0) 19 (52.8)

  Moderate (%) 15 (42.9) 12 (33.3)

  Poor (%) 13 (37.1) 5 (13.9)

Preservation of lower limb motor function (%) 22 (62.9) 33 (91.7) 0.004

Values are presented as mean±SD, median (IQR) or number (%).
*DRAM1 is defined as DRAM before PNB. DRAM2 is defined as DRAM 30 min after PNB.
DRAM, the difference between contracted and relaxed thicknesses of the rectus abdominis; PNB, pudendal nerve block.

Figure 3 Median (IQR) of NRS scores during the second stage; 0 min represents NRS scores at the beginning of the second 
stage of labour. Data were compared using χ2 test and there were no significant differences between the two groups from 0 to 
105 min. There were four women at 120 min, one woman at 135 and 150 min, and no woman at 165–195 min in the PNB group. 
NRS, Numeric Rating Scale for pain; PNB, pudendal nerve block.
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6.8% of patients had inadequate analgesia despite initial 
adequate analgesia (although 98.8% ultimately received 
adequate pain relief).14 Burn et al15 demonstrated, in a 
study using radiopaque materials, that anaesthetic solu-
tions injected into the lumbar epidural space tended 
to spread in a more cephalad manner than in a caudal 
direction thereby occasionally resulting in insufficient 
anaesthesia to the sacral nerve roots. On the other hand, 
labour pain is transmitted through the lower thoracic, 
lumbar and sacral nerve roots and should be amenable to 
epidural blockade.16 The pain of the first stage of labour 
is caused by the stretching and distention of the lower 

segments of the uterus and cervix. Here, sensory nerve 
fibres that accompany sympathetic nerve endings travel 
through the T10–L1 spinal nerves and enter the dorsal 
horn of the spinal cord.16 Labour pain in the second stage 
is secondary to perineal stretching via the pudendal nerve 
(sacral roots S2–S4).4 These varied and multiple neural 
pathways and the distribution of anaesthetic solution 
illustrate why epidural analgesia during the second stage 
of labour may fail to sustain its effects. Abenhaim and 
Fraser3 demonstrated that the failure to sustain optimal 
analgesia during the second stage of labour increases 
the risks of a difficult delivery. Thus, it is common to 
increase the amount of the analgesic during the second 
stage of labour to sustain effective pain relief. However, 
the need to use more local anaesthetic may contribute 
to an increase in side effects. Lower body muscle weak-
ness resulting from epidural analgesia may inhibit normal 
fetal rotation and descent and maternal expulsive efforts, 
particularly when the epidural agent is administered in 
early labour.6

The pudendal nerve arises from sacral spinal nerves 
S2–S4, and branches into the inferior rectal nerve, peri-
neal nerve and dorsal nerve of the clitoris. The inferior 
rectal nerve has an abundance of sensory nerve fibres, 
which makes the perineum extremely sensitive to painful 
stimuli. There is some evidence the PNB also decreases 

Table 3 Additional data collected

Control group
(n=36)

PNB group
(n=36) P value

First stage of labour (min) 795±323 903±405 0.22

Third stage of labour (min) 8±2 8±3 0.75

Blood loss (mL)* 150 (100–150) 150 (112.5–150) 0.88

Women with oxytocin (%)† 4 (11.43) 2 (5.56) 0.37

Mode of delivery

  Episiotomy (%) 19 (54.3) 18 (50.0) 0.72

  Forceps- assisted delivery (%) 2 (5.7) 0 (0) 0.24

  Caesarean (%) 0 (0) 0 (0)

Maternal satisfaction, n 0.023

  Very unsatisfactory=1 (%) 5 (14.3) 2 (5.6)

  Unsatisfactory=2 (%) 5 (14.3) 4 (11.1)

  Somewhat satisfactory=3 (%) 16 (45.7) 10 (27.8)

  Satisfactory=4 (%) 5 (14.3) 12 (33.3)

  Very satisfactory=5 (%) 4 (11.4) 8 (22.2)

Postpartum length of stay‡ 4 (3–5) 4 (3–4) 0.23

Neonatal weight (g) 3196±489 3283±335 0.39

Apgar score at 1 min 9 (9–9) 9 (9–9) 0.59

Apgar score at 5 min 10 10

Values are presented as mean±SD, median (IQR) or number (%).
*The approximate amount of the blood lost during labour.
†The number (percentage) of women using oxytocin in the second stage of labour.
‡The duration from the day of labour to the day of discharge.
PNB, pudendal nerve block.

Table 4 Complications of PNB

Control group
(n=36)

PNB group
(n=36)

Intravascular injection 0 0

Haematoma 0 0

Nerve damage 0 0

Hip/lower joint pain 0 0

Abnormal perineal 
sensation after a day

0 0

Values are presented as number.
PNB, pudendal nerve block.
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the urge to push and is associated with prolongation of 
the second stage of labour.17 18 However, we disagree. PNB 
provides a dense analgesia of the birth canal, and contrib-
utes to a lower need and therefore a decreased consump-
tion of epidural local anaesthetic during the second stage 
of labour, thereby mitigating its negative effects.

Although greater dosages of epidural analgesia may 
ease the pain of the second stage of labour, it hinders the 
function of the pelvic splanchnic nerves which are crucial 
for vaginal delivery.9 19 The pelvic splanchnic nerves arise 
from the anterior rami of the sacral spinal nerves S2–S4, 
with postganglionic fibres located in the distal one- third 
of the transverse colon, the pelvic organs and the cervix 
in women. Also, Wilson et al20 concluded that epidural 
analgesia significantly increased the risk of postpartum 
urinary retention. The sensory signals of the rectum are 
transmitted from the gut to the brain via the ‘gut- brain 
axis.’ These signals are transmitted from the periph-
eral terminals of the extrinsic sensory nerve fibres, and 
via their axons within the spinal splanchnic and pelvic 
nerves, to the spinal cord.21 With full cervical dilation and 
the resultant descent of the presenting part, parturient 
women develop the urge to ‘bear down’ and the urge to 
defecate in the second stage of labour.22 In our study, a 
bilateral PNB reduced the need for supplementation of 
epidural analgesia in the second stage of labour, allevi-
ated the adverse impact to the sacral spinal nerves and 
preserved the function of the pelvic splanchnic nerves, 
therein allowing parturient women to keep their sensa-
tion of pelvic pressure and the urge to defecate.

After the cervix is dilated fully, the important force in 
fetal expulsion is produced by maternal intra- abdominal 
pressure. In a recent study, Qian et al23 showed that during 
the first stage of labour contractions are primarily caused 
by the uterus, while both uterus and abdominal muscles 
are responsible for contractions during the second stage 
of labour. The rectus abdominis muscle is controlled by 
thoracic nerves T7–T12 and plays a vital part in labour. 
Regional analgesia may reduce the reflexive urge to push 
and may impair the ability to contract abdominal muscles 
effectively.24 Nydahl et al25 demonstrated that 60 min after 
epidural injections the electromyography was reduced 
to 60%–63% at the level of T7. The PNB provides dense 
analgesia of the birth canal without motor blockage of 
the rectus abdominis muscles, which are needed to 
‘push’ during the second stage of labour. In our study, 
the strength of the maternal rectus abdominis muscle in 
the PNB group was significantly stronger, which is of para-
mount importance to women during labour.

The performance of an ultrasound- guided bilateral 
PNB in every maternity patient with epidural labour anal-
gesia is worthy of consideration, especially for women 
with severe labour pain due to malposition, macro-
somia or poor analgesia during the first stage of labour. 
Performing bilateral PNB in women with epidural anal-
gesia can not only guarantee the safety and effectiveness 
of labour analgesia, but may also shorten the length of the 
second stage of labour secondary to the reduced need for 

supplemental dosing of the epidural and allow a better 
delivery environment during the labour process (better 
abdominal contraction, maintain the urge to defecate, 
better maternal cooperation and so on).

There were three limitations to our study. First, given 
our strict inclusion criteria, all parturient women enrolled 
had fetuses in the head- down presentation and had good 
analgesia during the first stage of labour. It would require 
further investigation to prove that PNB would show similar 
results in women who were subject to a difficult delivery. 
Second, we were unable to assess the spread area of the 
study solution after administration of the PNB technique 
because the study was double- blinded. Third, some indi-
cators have not been prespecified in the trial registry and 
may pose a risk of bias.

CONCLUSION
In this study, ultrasound- guided bilateral PNB signifi-
cantly decreased the amount of bupivacaine used and 
consequently shortened the length of the second stage of 
labour in nulliparous women with epidural labour anal-
gesia. PNB may serve as an additional effective analgesic 
strategy during the second stage of labour. Further multi- 
institutional studies using larger patient populations will 
be required to confirm our findings.
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