Int J Clin Exp Med 2020;13(12):9343-9352
www.ijcem.com /ISSN:1940-5901/IJCEM0118958

Original Article
Effects of remifentanil PCIA with multiple acupoint
stimulation on labor analgesia and maternal
and infant outcomes
Ting Wen1, Jia Liu2, Shibiao Chen1, Gan Li1, Benchao Hou1
Department of Anesthesiology, The First Affiliated Hospital of Nanchang University, Nanchang 330006, Jiangxi
Provincial, China; 2Department of Laboratory, Jiangxi Psychiatric Hospital, Nanchang 330046, Jiangxi Provincial,
China
1

Received July 26, 2020; Accepted September 10, 2020; Epub December 15, 2020; Published December 30, 2020
Abstract: Objective: This study aimed to observe the effect of remifentanil PCIA with multiple acupoint stimulation
on labor analgesia and maternal and infant outcomes. Method: A total of 177 parturients from March 2017 to May
2019 were selected and grouped according to the analgesic method. The control group (CG) (81 cases) received no
labor analgesia, and the research group (RG) (96 cases) received remifentanil PCIA with multiple acupoint stimulation. The labor process, postpartum hemorrhage and hospital stay in the two groups were observed. The VAS score,
Ramsay score, stress-related hormone levels before analgesia (T0), 30 min after analgesia (T1), 1 h after analgesia
(T2), at the opening of the birth canal (T3) and at delivery (T4), and the adverse events were compared between the
CG and the RG. Apgar score and NBNA score were compared between the CG and the RG. Results: The duration of
the first stage of labor, the second stage of labor and total labor, as well as postpartum hemorrhage and hospital
stay in the RG were all lower than those in the CG (P<0.05). The VAS scores of the RG were lower than those of
the CG at T1, T2, T3 and T4, and the Ramsay scores of the RG were higher than those of the CG. The incidence of
maternal adverse events and maternal and infant outcomes in the RG were better than those in the CG, while there
was no evident difference in Apgar score and NBNA score between the two groups. The levels of ACTH, Cor, NE and
E in the RG were lower than those in the CG after delivery. Conclusion: Remifentanil PCIA combined with multiple
acupoint stimulation can reduce maternal pain, shorten labor time, reduce stress reactions and improve maternal
and infant outcomes.
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Introduction
Childbirth is an important physiological activity,
and it allows humans to seed future generations and continue life, and it is a process that
many women may go through [1]. Labor pain is
a physiological pain that occurs during labor,
and the intensity of pain is second only to burn
pain, ranking second in the world [2]. The main
causes of labor pain are visceral pain and body
pain, which are related to uterine contraction,
cervical dilatation, local tissue ischemia, traction and extrusion caused by severe uterine
contractions during labor [3]. Severe pain during childbirth can trigger a series of physiological and psychological stress reactions [4].
Excessive stress reactions can lead to sympa-

thetic nerve excitement, and the secretion of
stress hormones such as catecholamine, adrenocorticotropic hormone and endorphins in the
body, which can eventually lead to abnormal
labor process, fetal distress and other adverse
maternal and infant outcomes [5]. With the
improvement of people’s quality of life and the
popularization of the medical concepts of humanistic care, people’s awareness and demand for labor analgesia are constantly improving [6]. Labor analgesia may have a protective
effect on children’s intellectual development
and can effectively reduce the incidence of
labor pain and postpartum depression, and
also reduce the rate of cesarean section [7].
Therefore, labor analgesia is conducive to
improving obstetric quality, ensuring the health
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and safety of mothers and infants, and improving the quality of life.
At present, labor analgesia methods can be
divided into drug-induced labor analgesia and
non-drug-induced labor analgesia [8]. Druginduced labor analgesia can have an analgesic
effect by using anesthetic or sedative drugs [9],
and it has the advantages of quick onset and
exact analgesic effects, but its side effects are
also inevitable, such as an influence on the
labor process, motor nerve block, and the suppression of the maternal and infant respiratory
system. At present, the most commonly used
methods of labor analgesia are intrathecal analgesia, such as spinal-epidural analgesia and
continuous epidural analgesia, but their long
onset time, complicated operations and many
contraindications, limit their application [11].
Patient controlled intravenous analgesia (PCIA)
is widely used in clinics as a new labor analgesia technique [12]. However, related studies
have found that the intravenous administration of remifentanil in small doses does not
achieve satisfactory analgesic effects, while
large doses can lead to adverse reactions such
as respiratory depression and decreased fetal
heart rate [13]. Non-drug labor analgesia
includes prenatal education during pregnancy,
training, midwifery, guidance, spiritual encouragement and support during various labor stages [14]. It also includes acupuncture anesthesia analgesia, transcutaneous electrical nerve
stimulation, water births, intradermal water
injection or Chinese medicine physiotherapy
[15]. Auricular point magnetic bead plaster
therapy is a new non-drug assisted analgesia
method, which stimulates the uterus; with the
Shenmen point and other sympathetic and
endocrine acupoints of the ear, it generates
stimulation signals, activates analgesic mechanisms, increases the pain threshold, and
inhibits sympathetic nerve activity and pain
stress responses to achieve the purpose of
analgesia [16]. Non-drug labor analgesia is relatively safe for labor and the fetus, but the clinical analgesic effect is often unsatisfactory,
which results in instability and uncertainty [17].
Therefore, it is of great clinical significance to
explore a safe, effective, reasonable, easy and
less traumatic labor analgesia method.
At present, there are few studies on remifentanil PCIA combined with multiple acupoint
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stimulation in labor analgesia. In this study, we
applied remifentanil PCIA combined with multiple acupoint stimulation in labor analgesia, and
discussed its influence on labor analgesia and
maternal and infant outcomes.
Materials and methods
General data
A total of 177 parturients from March 2017 to
May 2019 were selected and divided into two
groups according to the analgesic methods.
The control group (CG) (81 cases) received no
labor analgesia, and the research group (RG)
(96 cases) received remifentanil PCIA combined with multiple acupoint stimulation. The
patients in the RG were aged 22-38 years, with
an average age of (28.21±2.86) years, and the
gestational period was 37-42 weeks, with an
average of (40.21±1.06) weeks. The patients in
the CG were aged 21-39 years, with an average
age of (28.63±2.78) years, and the gestational
period was 38-41 weeks, with an average of
(40.31±1.14) weeks.
Inclusion and exclusion criteria
Inclusion criteria: (1) All parturients were single
cephalic term pregnancies; (2) The anesthesia
was regarded as grade I-II by American Society
of Anesthesiologists (ASA) [18]; (3) The dilatation of the cervix was ≥ 3 cm, and there were
regular contractions; (4) There were no pregnancy complications during the whole pregnancy; (5) This study has been approved by the
Ethics Committee of our hospital, and patients
have signed a completely informed consent
form.
Exclusion criteria: (1) Patients with contraindications for anesthesia; (2) Patients with fetal
distress; (3) Patients who had a history of opioid addiction; (4) Patients who were allergic to
the drugs used in this study; (5) Patients with
severe primary organ diseases, such as cardiovascular diseases, respiratory diseases, liver
and kidney insufficiency; (6) Patients with coagulation dysfunction and immune system diseases; (7) Patients with incomplete clinical
data; (8) Patients who had a family history of
mental illness in the past; (9) Patients who
dropped out the experiment halfway.
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Analgesic methods
After all parturients entered the delivery room
with regular contractions, the upper limb veins
were routinely monitor for blood pressure,
electrocardiogram, oxygen saturation, respiration and fetal heart rate. In the CG, the parturients were given routine obstetric delivery without analgesia. The puerpera in the RG received
remifentanil PCIA combined with multiple acupoint stimulation for labor analgesia. The specific methods are as follows:
First, PCIA of remifentanil hydrochloride (Yichang Humanwell Pharmaceutical Co., Ltd.,
Yichang, China, H 20030199) was implemented with self-controlled analgesia pump. The
parameters were set as follows: the first dose
was 0.25 μg/kg, the background infusion
volume was 0.05 μg/(kg min), the single dose
was 0.25 μg/kg, and the locking time was 2
min, and the analgesia was stopped at the end
of the third labor stage. In order to achieve
rapid analgesia and reduce the dosage of remifentanil, the patient-controlled analgesia
was used reasonably when the midwife’s guidance was insufficient. At the same time, a
Chinese medicine doctor used Huatuo auricular
point magnetic bead plaster therapy (Suzhou
Medical Products Factory Co., Ltd., Suzhou,
China, YZB/0903-2013) to apply magnetic
beads to press the auricular points. Shenmen,
internal genitalia (uterus), endocrine and sympathetic points were applied, and one more
bead was applied on the back of the corresponding each acupoint of each ear. After finding the point, it was pressed with thumb
and index finger until the puerpera had numbness and slight pain. Massage of the auricular
points was performed once every 15 min for 1
min until the contractions entered the active
stage.
Outcome measures
(1) The duration of each labor stage, postpartum hemorrhage and length of hospitalization
time of the two groups were recorded. (2) VAS
score [19]: The VAS scores before analgesia
(T0), 30 min after analgesia (T1), 1 h after analgesia (T2), at the opening of the birth canal (T3)
and at delivery (T4) of the two groups were
recorded; with a total score of 10 points, 0 was
painless, 1-3 was mild pain, 4-6 was moderate
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pain. (3) Ramsay score [20]: The Ramsay scores
before analgesia (T0), 30 min after analgesia
(T1), 1 h after analgesia (T2), at the opening of
the birth canal (T3) and at delivery (T4) of the
two groups were recorded. With a total score of
6 points; 1 point indicates restless and irritable; 2 points indicates quiet and cooperative;
3 points indicates drowsiness, and patients
can follow instructions; 4 points indicates
patients are in sleep state and can be woken
up; 5 points indicates patients are falling
asleep, and the response is slow; 6 points indicates patients are in deep sleep state, and it is
difficult to wake up. A high score indicates
patients are more calm. (4) Apgar score of newborn [21]: After delivery, Apgar scores of newborn at 1 min and 5 min after birth was recorded; 8-10 is normal, 4-7 is mild asphyxia, and
0-3 is severe asphyxia. (5) NBNA score of newborn [22]: After delivery, the NBNA scores of
the newborn at 15 min and 24 h after birth
were recorded, with a total of 40 points, and ≥
35 points indicates normal. (6) Stress hormones: 5 mL of venous blood was collected
before and 30 min after delivery. ELISA was
used to detect the levels of adrenocorticotropic
hormone (ACTH), cortisol (Cor), norepinephrine
(NE) and epinephrine (E) in the two groups.
Measurements were performed according to
the instructions of human ACTH ELISA, human
Cor ELISA, human NE ELISA and human E ELISA
(Shanghai Jingkang Bioengineering Co., Ltd.,
Shanghai, China, JK-(e)-A905, JKSW-E15000,
JK-(a)-5709 and JK-(a)-4989). (7) The incidence
of adverse events in the two groups was
recorded.
Statistical methods
SPSS 20.0 (IBM Corp, Armonk, NY, USA) was
used for statistical analysis, and GraphPad
Prism 7 for illustrating the figures. Counting
data was represented by [n (%)] and compared
by chi-square test. Measurement data were
represented as (x ± SD) and compared by t test
of independent samples. Paired t test was used
for comparison before and after treatment.
One way ANOVA was used to analyze the data
at different time points in the group, and SNK-q
method was used for pairwise comparison at
different time points in the group. When
P<0.05, the difference was statistically significant.
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Table 1. Comparison of general data of parturients between two
groups [n (%)] (x ± sd)
Classification
Age (years)
Pregnancy cycle (weeks)
BMI (kg/m2)
ASA grade
I
II
Residence
Urban
Rural
Nationality
Han
Minorities
Educational level
≥ high school
< high school
Smoking history
Yes
No
Drinking history
Yes
No

RG (n=96) CG (n=81) t/χ2 value
28.21±2.86 28.63±2.78 0.985
40.21±1.06 40.31±1.14 0.604
24.35±3.14 24.12±3.01 0.494
0.042
71 (73.96) 61 (75.31)
25 (26.04) 20 (24.69)
0.084
62 (64.58) 54 (66.67)
34 (35.42) 27 (33.33)
0.028
78 (81.25) 65 (80.25)
18 (18.75) 16 (19.75)
0.734
68 (70.83) 62 (76.54)
28 (29.17) 19 (23.46)
0.012
16 (16.67) 14 (17.28)
80 (83.33) 67 (82.72)
0.306
26 (27.08) 25 (30.86)
70 (72.92) 56 (69.14)

Result
General data
There was no significant difference in clinical
baseline data such as the age of parturient,
pregnancy cycle, body mass index (BMI), ASA
grade, residence, nationality, educational background, smoking history and drinking history
between the CG and the RG (P>0.05). See
Table 1.
Comparison of labor process time, postpartum hemorrhage and length of hospitalization
between the CG and the RG

P value
0.325
0.546
0.621
0.837

0.771

0.866

0.391

0.913

0.580

T2, T3 and T4 were evidently
lower than those of the CG,
while the VAS scores of the CG
at T1, T2, T3 and T4 were evidently higher than those at T0
(P<0.05). See Figure 2.
Comparison of Ramsay score
between two groups of parturients
There was no significant difference in Ramsay scores between
the CG and the RG before analgesia (P>0.05). The VAS scores
of the RG at T1, T2, T3 and T4
were evidently higher than those
of the CG (P<0.05), while the
VAS scores of the CG at T0, T1,
T2, T3 and T4 had no significant
difference (P>0.05). See Figure
3.
Comparison of Apgar score
between two groups

There was no significant difference in Apgar scores between
the CG and the RG at 1 min and
5 min after delivery (P>0.05). See Figure
4.
Comparison of NBNA scores between two
groups of newborns
There was no significant difference in NBNA
scores between the CG and the RG at 15 min
and 24 h after delivery (P>0.05). See Figure 5.
Comparison of stress hormones between two
groups of parturients

The duration of labor, postpartum hemorrhage
and length of hospital stay in the RG were evidently lower than those in the CG (P<0.05). See
Figure 1.

The levels of ACTH, Cor, NE, E before delivery
were not evidently different between the CG
and the RG (P>0.05). The levels of ACTH, Cor,
NE, E in the two groups decreased evidently
after 30 min after delivery, and the levels in the
RG were evidently lower than the CG (P<0.05).
See Figure 6.

Comparison of VAS scores between two groups
of parturients

Incidence of maternal adverse events in two
groups

There was no significant difference in VAS
scores between the CG and the RG before analgesia (P>0.05). The VAS scores of the RG at T1,

The incidence of adverse events in the RG
(5.20%) was evidently lower than that in the CG
(18.52%) (P<0.05). See Table 2.
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Figure 1. Comparison of labor process time, postpartum hemorrhage and hospitalization time between two groups.
A: The duration of the first stage of labor, the second stage of labor and the total labor in the RG were evidently
lower than those in the CG. B: The postpartum hemorrhage in the RG was evidently lower than that in the CG. C: The
hospital stay of the RG was evidently lower than that of the CG. Note: *** indicates P<0.001.

Figure 2. Comparison of VAS scores between two
groups of parturients. There was no significant difference in VAS scores between the CG and the RG
before analgesia. The VAS scores of the RG at T1, T2,
T3 and T4 were evidently lower than those of the CG.
The VAS scores of the CG at T1, T2, T3 and T4 are evidently higher than those at T0. Note: *** indicates
P<0.001; a indicates compared with T0, P<0.05.

Discussion
Labor pain is an unbearable pain accompanied
by regular contractions of the uterus while the
fetal head descends during labor [23]. Labor
pain is a main factor affecting maternal labor
and perinatal outcome [24]. With the development of society and the progress of perinatal
medicine, how to relieve the pain in childbirth,
relieve bad psychological moods of parturients
and improve the quality of perinatal medicine is
the focus of perinatal workers at present [25].
The ideal labor analgesia is to provide satisfactory analgesia for pregnant women without
affecting the safety of the mother and infant
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Figure 3. Comparison of Ramsay scores between two
groups of parturients. There was no significant difference in Ramsay scores between the CG and the
RG before analgesia. Ramsay scores of the r at T1,
T2, T3 and T4 were evidently higher than those at T0
and were evidently higher than those of the CG at the
same time. Note: *** indicates P<0.001; a indicates
compared with T0, P<0.05.

[26]. According to relevant research reports,
non-drug acupuncture assisted analgesia has
been widely used, and it has a good effect in
controlling common back pain, headaches,
cancer pain and labor pain [27]. In this study,
remifentanil PCIA combined with multiple acupoint stimulation was used in puerpera to
explore the effects on labor analgesia and
maternal and infant outcomes.
Related studies have found that remifentanil
PCIA can accelerate various labor processes
and reduce postpartum hemorrhage [28]. In
this study, we found that the duration of the

Int J Clin Exp Med 2020;13(12):9343-9352

Application of remifentanil PCIA and acupoint stimulation in childbirth

Figure 4. Comparison of Apgar scores between two
groups. There was no significant difference in Apgar
scores between the CG and the RG at 1 min and 5
min after delivery.

first stage of labor, the second stage of labor,
the total labor, the amount of postpartum hemorrhage and the length of hospital stay in the
RG were evidently lower than those in the CG,
indicating that remifentanil PCIA combined with
multiple acupoint stimulation can accelerate
the labor process, reduce the amount of postpartum hemorrhage and promote postpartum
recovery. In the research of Van de Velde M et
al. [29], it was suggested that remifentanil PCIA
has definite analgesic effects in parturient,
which can evidently relieve the pain during
childbirth, but it can inhibit the respiration of
parturient, which needs close monitoring. In
the research of Liu X et al. [30], it was found
that the application of multiple acupoint electroacupuncture stimulation after anesthesia in
tumor resection patients could evidently reduce
the pain during and after operation, without
adverse side effects, and can also improve the
postoperative recovery. Chinese medicine promotes that ear is a gathering of assembled
channels, and choosing corresponding acupoint massage in the ear can promote the
dredging of meridians, the regulating of Qi and
blood, and achieve the purpose of relieving
pain [31]. Ear acupoint pressing is an analgesic
technique similar to acupuncture. In the research of Alimoradi Z et al. [32], it was considered that ear acupoint pressing could evidently
reduce the stress response in childbirth, promote the secretion of analgesic substances,
block the introduction of pain impulse and
increase the pain threshold. The results of this
study showed that the VAS scores of the RG
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Figure 5. Comparison of NBNA scores between two
groups. There was no significant difference in NBNA
scores between the CG and the RG at 15 min and 24
h after delivery.

after analgesia were evidently lower than those
before analgesia, and evidently lower than
those of the CG at the same time, indicating
that remifentanil PCIA combined with multiple
acupoint stimulation can evidently reduce the
pain of parturient. At the same time, the
Ramsay scores of parturients in the RG were
evidently higher than those in the CG before
and at the same time after analgesia, which
indicated that remifentanil PCIA combined with
multiple acupoint stimulation could alleviate
the restlessness of parturients during childbirth and help them to better cooperate with
doctors. It may be that multi-acupoint stimulation can enhance the analgesic effect of remifentanil and plays a synergistic role. Finally, the
combination of the two has a significant effect
on analgesia and sedation of parturient.
Previous studies suggested that remifentanil
PCIA has no adverse effects on the fetus in
labor analgesia, and the drug use is safe [33].
According to the research of Heesen M [34],
remifentanil PCIA has no obvious effects on
Apgar score of newborns, and has no adverse
effect on newborns. The results of this study
showed that there was no significant difference
in Apgar scores at 1 min and 5 min and NBNA
scores at 15 min and 24 h between the RG
and the CG, which indicated that remifentanil
PCIA combined with multiple acupoint stimulation was safe and effective for newborns, which
was similar to the results of Heesen M. This is
supported by relieving pain during childbirth,
protecting both mother and fetus, and improving the nutritional status of the fetus within
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Figure 6. Comparison of stress hormones between two groups. A: There was no significant difference in the level of ACTH between the CG and the RG before delivery,
but the level of ACTH between the CG and the RG after 30 min after delivery was evidently reduced, and the RG was evidently lower than the CG. B: There was no
significant difference in Cor levels between the CG and the RG before delivery, but the Cor levels of the two groups decreased evidently after 30 min after delivery,
and the RG was evidently lower than the CG. C: There was no significant difference RG before delivery, but the NE levels of the two groups decreased evidently 30
min after delivery, and the RG was evidently lower than the CG. D: There was no significant difference in E level between the CG and the RG before delivery, but the
E level of the two groups after 30 min after delivery decreased evidently, and the RG was evidently lower than the CG.
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mone levels, improve the maternal and
infant outcomes, and the analgesic effect
is safe and effective.

Table 2. Comparison of incidence of maternal adverse
events between two groups [n (%)]
Urinary
Fetal Postpartum Total incidence
retention distress hemorrhage
rate
RG (n=96) 2 (2.08) 1 (1.04)
2 (2.08)
5 (5.20)
CG (n=81) 5 (6.17) 4 (4.94)
6 (7.41)
15 (18.52)
χ2
7.765
P
0.005
Group

mother. At the same time, the adverse events
such as postpartum hemorrhage and fetal distress in the delivery process in the RG were evidently lower than those in the CG, which indicated that this analgesic method was safe for
the maternal and infant delivery outcomes.
Finally, we also measured the stress hormones
of the two groups before and after delivery. The
results showed that there was no significant
difference in the levels of ACTH, Cor, NE and E
between the CG and the RG before delivery,
and the level of the RG was evidently lower than
that of the CG 30 min after delivery, indicating
that remifentanil PCIA combined with multiple
acupoint stimulation can effectively relieve
stress reactions and relieve labor pain. According to the research results of Czech I et al.
[35], epidural anesthesia combined with
non-drug analgesia methods such as aromatherapy, massage techniques, acupuncture,
music therapy and yoga can effectively relieve
labor analgesia and reduce the secretion of
stress hormones such as ACTH and Cor, which
is similar to our research results.
Although this study confirmed that remifentanil
PCIA combined with multiple acupoint stimulation can bring better clinical efficacy to parturient, there is still room for improvement in this
study. For example, we can further analyze the
risk factors that affect puerpera’s recovery
after delivery and provide clinical basis for the
puerpera’s recovery. We can also analyze the
interaction mechanism of the two, and provide
theoretical basis for combination application.
In the future, we will gradually conduct supplementary research from the above perspectives.
To sum up, remifentanil PCIA combined with
multiple acupoint stimulation can alleviate the
pain degree of parturient, shorten the labor
process time, reduce the incidence of adverse
events of parturient, reduce the stress hor-
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