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Abstract: Objective: To investigate the application value of ropivacaine combined with sufentanil for epidural labor
analgesia in painless labor. Methods: A total of 157 cases of pregnant female received painless labor in our hospi-
tal from January 2019 to December 2020 were randomly divided into observation group (n=81 cases) and control
group (n=76 cases). The subjects in the observation group received 0.1% ropivacaine combined with sufentanil
(0.25 pg/ml) 10 ml and added into the painless delivery pump, and the control group received 0.1% ropivacaine 10
ml into the painless delivery pump. The analgesic effect, lactation function, delivery outcomes and the labor course
of the two groups were compared. Results: In the active stage of labor, the time of first labor process was shorter
compared with the control group, those in the observation group were more active than the control group (P<0.05).
The lactation initiation time of the observation group was shorter than that of the control group, and the effective
rate of lactation was higher than that of the control group (P<0.05). The Visual analogue scale (VAS) score at 5
min, 30 min, 60 min, and 90 min after analgesia were improved in the observation group, the analgesic effect of
ropivacaine combined with sufentanil for epidural labor analgesia was prior to ropivacaine alone. There were signifi-
cant differences in the rates of conversion to cesarean section and usage rate of forceps between the two groups
(P<0.05), while there had no significant differences in lateral episiotomy rate and Apgar scores at 1 and 5 min after
birth between the two groups (P>0.05). Conclusion: Ropivacaine combined with sufentanil for epidural labor anal-
gesia in painless labor can effectively relieve labor pain, improve lactation function, active the first stage of labor,
shorten the time of labor, reduce the incidence of cesarean section and ensure the safety of mother and infant.
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Introduction first stage of labor, and accumulate physical

strength to shorten the process of labor and

Delivery refers to the period and process in
which the fetus is separated from the mother
and becomes an independent individual. Due
to the contraction of the uterus during delivery,
most pregnant women will feel severe pain dur-
ing delivery, resulting in maternal tension, anxi-
ety, fear and other negative emotions. These
negative emotions will lead to endocrine disor-
ders, increased blood pressure, faster heart
rate and serious complications. Patients with
respiratory alkalosis and metabolic acidosis
may have complications, which seriously
threaten maternal health and affect the out-
come of delivery [1, 2]. Painless delivery is a
new delivery technology in recent years, which
can reduce the pain of delivery, help to reduce
the fear of delivery pain and postpartum
fatigue. The parturient can get a full rest in the

smooth delivery when the uterine orifice is fully
opened [3-5]. In the process of painless deliv-
ery, the application of narcotic drugs can block
the intraspinal nerves, reduce the delivery pain,
effectively reduce the adverse pregnancy out-
comes such as neonatal asphyxia and fetal dis-
tress induced by delivery pain, and improve the
quality of life of mothers and infants [6].

Ropivacaine, as a new type of long-acting amide
local anesthetic, has the characteristics of low
toxicity to cardiovascular and central nervous
system. When used in low concentration, it also
has the characteristics of obvious sensory
motor nerve separation, so it is specifically
used in labor analgesia, and has no effect on
the mother [7]. Sufentanil is a kind of opioid
agonist, most of which are synthetic drugs. It
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has the clinical advantages of long-term effica-
cy and fast onset, strong analgesic effect. At
the same time, sufentanil has high fat solubili-
ty, which has selectively high affinity with opioid
receptor, and has significant analgesic and
anesthetic effect [8]. Ahirwar et al [9] found
that sole ropivacaine was effective in decreas-
ing labor pain compared with a combination of
fentanyl or clonidine. However, a recent study
showed that fentanyl and sufentanil in combi-
nation with bupivacaine have been found to
provide comparable analgesic properties for
labor pain relief, but the number of neonates
with Apgar 7 was significantly greater [10].
Here, we investigate the application value of
ropivacaine combined with sufentanil for epi-
dural labor analgesia in painless labor.

Data and methods
Clinical data

157 pregnant women in our hospital from
January 2019 to December 2020 met the inclu-
sion and exclusion criteria and were random-
ized allocated into two group: the observation
group (n=81 cases) and the control group
(n=76 cases). The researchers systematically
explained the role, purpose and process of the
study to the patients and their families. The
patients and their families voluntarily signed
the informed consent form to participate in this
study. This study was approved and recognized
by the ethics committee of our hospital.

Inclusion and exclusion standard

Inclusive criteria: (O Pregnant women were full-
term pregnancy (>37 weeks), and they required
to painless delivery; @ The pelvic structure of
the pregnant women was well, accorded with
the indications of vaginal delivery; 3 age: >20
years; @ No anesthesia contraindication; &
The subjects were willing to cooperate and
implement the experiment.

Exclusion criteria: @) Had a history of mental
illness; @ Uterine atony; @ had a history of
nasal surgery; @ Had serious cardiac disorder,
severe liver malfunction or renal failure; ®
Coagulation dysfunction; ® Had a history of
cesarean section; @ Unwilling to participate
our research.
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Method

All parturients received epidural anesthesia:
When the parturients entered the first stage of
labor or opened 2-3 cm at the uterine orifice,
the medical staff timely and accurately estab-
lished the venous channel, assisted the parturi-
ents to take the left lying position, and punc-
tured the lumbar intervertebral space 3 and 4,
epidural block was performed. After successful
puncture, the catheter was inserted for 3 cm
and indwelling. 10 ml of 45 mg of lidocaine
(1.5%) in 3.0 mL containing 5 mg/mL epineph-
rine was injected to understand whether the
puerpera had uterine contraction and lower
limb motor sensation. The anesthesia plane
was adjusted to T10. After confirmation, the
painless delivery pump was connected.

The control group: Alone 0.1% ropivacaine
(Yichang Renfu Pharmaceutical Co., Ltd) 10 ml
was added into the painless delivery pump. The
painless delivery was performed at 7 ml/h, and
the locking time was 15 min.

The observation group: The subjects were
received 0.1% ropivacaine (Yichang Renfu
Pharmaceutical Co., Ltd) combined with sufent-
anil(0.25ug/ml)(Yichang Renfu Pharmaceutical
Co., Ltd) 10 ml was added into the painless
delivery pump. The painless delivery was per-
formed at 7 ml/h, and the locking time was 15
min.

Pain

Visual analogue scale (VAS) was used to evalu-
ate the degree of pain before analgesia, 5 min,
30 min, 60 min and 90 min after analgesia,
respectively [11]. The score range was 0-10,
and the degree of pain increased with the
increase of the score.

Lactation function

Record the two groups of maternal lactation
start time and lactation efficiency, lactation
efficiency criteria: good lactation for the num-
ber of maternal lactation within 24 hours post-
partum > 5 times, one lactation can make the
newborn sleep more than 3 hours; lactation
appropriate for the number of maternal lacta-
tion within 24 hours postpartum is 3~5 times,
and need to add £ 30 ml infant formula to make
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Table 1. Comparison of clinical data between the two groups

dard deviation (M £ s), the data

Observation Control group
group (n=81) (n=76)

comparison is conducted by

Age (years)

BMI 22.85+1.24 22.45+1.02
Smoking 5 (6.2%)
Chronic Pain 8 (9.9%)
Depression 3(3.7%)

Surgical history 15 (18.5%)

28.5+1.32 28.35%+1.49
Average gestational weeks 38.05+1.63 37.75+1.64

3 (3.9%)

7 (9.2%)

1(1.3%)
12 (15.8%)

VX P t-test and the correlation analy-
115 0.74 sis is conducted by person lin-
332 0.57 ear phase, P<0.05 was the dif-
139 0 .28 ference vAwthI statlstlcalr 3|gn|f|r-
cance. Analyses were per-
5.26 0.13
6.99 0.99 formed using Graph Pad Prism
’ ’ 7 Software (Graph Pad Prism,
319 018 San Diego, CA).
4.38 0.22

Note: Compared with the control group, significant difference as P<0.05.

E&A Observation group
EE3 Control group

VAS score
e

<® N <V < A
Time

Figure 1. Comparison of VAS score between the two
groups after labor analgesia. Note: Compared with
control group, 2P<0.05.

the newborn sleep; insufficient lactation for 24
hours postpartum If the times of breast-feeding
of parturient women are less than 3 times, it is
necessary to add >30 ml infant formula to
make the newborn baby sleep safely [12].
Effective rate of lactation = good rate of lacta-
tion + appropriate rate of lactation.

The outcome of delivery

The conversion rate of cesarean section, for-
ceps usage rate, episiotomy rate and Apgar
score at 1 and 5 minutes after birth were
recorded. Skin color, heart rate, muscle ten-
sion, respiration and response to external stim-
ulation were evaluated. The total score was 10
points. 8-10 points were normal, 4-7 points
were mild asphyxia, and 3 points and below
were severe asphyxia [13].

Statistical analysis

All data were analyzed by SPSS 22.0. The sta-
tistical results are expressed by mean + stan-
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Results

Clinical data

Table 1 shown characteristics of the partici-
pants. The research included 157 patients
after follow-up, involved 81 patients in the
observation group, a mean age (28.5+1.32)
years, while in the control group, a mean age
(28.35+1.49) years. The BMI in the observation
group was (22.85+1.24) kg/m?, and in the con-
trol group was (22.45+1.02) kg/m?, there was
no statistical significance between two groups
(P=0.28). The smoking people in the observa-
tion group were 5 (6.2%), and that in the control
group was 3 (3.9%). The average gestational
weeks in observation group was (38.05+1.63)
weeks, and in control group was (37.75+1.64)
weeks, there was no statistical significance
between two groups (P=0.57). The number of
patients who had a history of chronic pain in
observation group was 8 (9.9%), and in control
group was 7 (9.2%). The number of patients
who had a history of depression in observation
group was 3 (3.7%), and in control group was 1
(1.3%). The number of patients who had a his-
tory of surgical operation in observation group
was 15 (18.5%), and in control group was 12
(15.8%). The two groups were similar in demo-
graphics, clinical characteristics, and there
were no statistical significance between two
groups.

Clinical relieve pain

As shown in Figure 1, the score of VAS before
analgesia (TO) in the observation group was
(7.19+0.88) points, and that in the control
group was (7.23+0.74) points; while the score
of VAS 10 min (T1), 30 min (T2) 60 min (T3) and
90 min (T4) after analgesia in the observation
group respectively were (6.13+0.84) points,
(3.11+£0.41) points, (2.29+0.78) points and
(1.7940.44) points, and that in the control
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Table 2. Comparison of lactation function between the two groups after labor analgesia

Number Onset time of

group Good lactation Moderate lactation

of cases lactation (h)

Insufficient Lactation
lactation effective rate

Observation group 81 25.57+4.43
Control group 76 33.98+6.41
t - 8.193

P - 0.0003

33 (40.7%)
25 (32.9%)

42 (51.9%) 6 (7.4%) 75 (92.6%)

37 (48.7%) 14 (18.4%) 62 (81.6%)
8.147 5.261 6.628
0.036 0.002 0.019

Note: Compared with the control group, significant difference as P<0.05.

Table 3. Comparison of the outcome of delivery between the two groups after labor analgesia

Number Conversion to

Neonatal Apgar score

Group . Forceps use Episiotomy - - - -

of cases cesarean section 1 min after birth 5 min after birth
Observation group 81 1(1.2%) 8(9.9%) 15 (18.5%) 9.72+0.13 9.94+0.57
Control group 76 13 (17.1%) 21 (27.6%) 19 (25%) 9.41+0.29 9.74+0.63
t/x? - 4.984 1.943 2.148 3.349
P - 0.035 0.067 0.253 0.136

Note: Compared with the control group, significant difference as P<0.05.

group respectively were (7.02+0.81) points,
(5.96+£0.77) points, (5.44+0.81) points and
(6.51+0.53) points, there had statistical signifi-
cance between two groups after analgesia
(P<0.05).

Lactation function

The lactation effective rate of the observation
group was 92.6% (75/81), which was higher
than that of the control group (81.6%), the dif-
ferences were statistically significant (P<0.05).
The onset time of lactation in the observation
group was (25.57+4.43) h, and that in the con-
trol group was (33.98+6.41) h, the differences
were statistically significant (P<0.05). In the
experimental group, the good lactation rate
was 40.7% (33 cases), the moderate lactation
rate was 51.9% (42 cases), and the insufficient
lactation rate was 7.4% (6 cases); in the control
group, the good lactation rate was 32.9% (25
cases), the moderate lactation rate was 48.7%
(37 cases), and the insufficient lactation rate
was 18.4% (14 cases) (Table 2).

The outcome of delivery

The conversion rate of cesarean section in the
observation group was 1.2% (1 case), and that
in the control group was 17.1% (13 cases),
the differences were statistically significant
(P=0.035). The forceps use rate in the two
groups were 9.9% (8 cases) and 27.6% (21
cases), respectively. The episiotomy rate in the
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observation group was 18.5% (15 cases), and
that in the control group was 25% (19 cases),
the differences had no statistically significant
(P=0.067). The 1 min after birth of neonatal
Apgar score in the observation group was
(9.7240.13) points, and that in the control
group was (9.41+0.29) points, the differences
had no statistically significant (P=0.253). The 5
min after birth of neonatal Apgar score in the
two groups were (9.94+0.57) and (9.74+0.63)
points, and there had no statistically significant
(P=0.136) (Table 3).

The labor course

The time of first labor process in the observa-
tion group was (133.51+12.63) h, and that in
the control group was (205.09+27.59) h,
the differences were statistically significant
(P<0.05). The time of second labor process in
the two groups were (42.79+4.38) and
(48.03+5.51) h, respectively. The time of third
labor process in the observation group was
(8.11+1.72) h, and that in the control group
was (8.37+1.47) h, the differences had no sta-
tistically significant (P>0.05) (Figure 2).

Discussion

During natural childbirth, the parturient is in a
state of stress, easy to produce fear and other
bad emotions. The pain threshold of cerebral
cortex decreases, and the pain sensitivity of
parturient increases, which will cause uterine
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Figure 2. Comparison of the labor course between
the two groups after labor analgesia. Note: Com-
pared with control group, "P<0.05.

inertia and increase the probability of dystocia.
Painless delivery is the delivery process of
maternal anesthesia to achieve the maximum
degree of painless, safe and smooth comple-
tion of natural childbirth [14].

Ropivacaine, as a new type of long-acting
amide local anesthetic, has the characteristics
of low toxicity to cardiovascular and central ner-
vous system. When used in low concentration,
it also has obvious characteristics of sensory
motor nerve separation, so it is specifically
used in labor analgesia, and has no effect on
the mother [15]. Sufentanil, as a strong syn-
thetic morphine like analgesic, has strong anal-
gesic effect, long time effect and little side
effect on hemodynamics [16]. In our study, the
VAS scores of the observation group at 10, 30,
60 and 90 min after analgesia were significant-
ly lower than those of the control group, indicat-
ing that the onset time of ropivacaine combined
with sufentanil analgesia was faster and lasted
for a longer time. Moreover, the first stage of
labor in the observation group was shorter than
that in the control group (P<0.05), this result
indicated that ropivacaine combined with suf-
entanil could activate the first stage of labor,
shorten the time of the first stage of labor,
reduce maternal pain, and it has no effect on
the second and third stages of labor.
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The key to the success of painless delivery lies
in the influence on puerpera and neonate. A
study pointed out that ropivacaine combined
with sufentanil and spinal epidural anesthesia
can reduce the risk of total spinal anesthesia.
In the application of painless delivery, it has lit-
tle influence on postpartum lactation function
and neonate, and is a safe and effective anal-
gesia method [17]. We have found that the
effective rate of lactation in the observation
group was higher than that in the control group,
and the onset time of lactation was shorter
than that in the control group. There was no sig-
nificant difference in Apgar score between the
two groups, indicating that ropivacaine com-
bined with sufentanil had less adverse effects
on mother and infant. Furthermore, our results
demonstrated that conversion to cesarean sec-
tion and the forceps use rate in observation
group decreased compared with the control
group. The combination of ropivacaine hydro-
chloride and sufentanil can effectively relieve
the labor pain of the puerpera, make the puer-
pera selection of the vaginal delivery mode as
far as possible, reduce the incidence of cesar-
ean section, have a certain positive impact on
the postpartum rehabilitation of the puerpera,
and also sfer for the newborn.

The therapeutic mechanism of ropivacaine
combined with sufentanil for epidural labor
analgesia in painless labor is unclear. We
deduced that it related to pharmacological
properties of narcotic drugs. Ropivacaine
showed a more lasting analgesic effect, and
the efficacy was faster, which would not cause
greater adverse effects on maternal and neo-
natal. Sufentanil is a kind of fat soluble opioid
anesthetics, which would have better analgesic
effect. When sufentanil acts, it can be biotrans-
formed through the liver, resulting in
N-dealkylation and O-demethylation metabo-
lites, which can be excreted through the urinary
system; Its o-demethylated metabolite has cer-
tain pharmacological activity, about 1/10 of
sufentanil, so it can make sufentanil last longer
effect; In addition, sufentanil can effectively
combine plasma protein with blood-brain barri-
er, so it can improve the analgesic effect to a
large extent [18, 19]. The combination of the
two drugs can not only prolong the duration,
but also reduce the degree of motor nerve
block [20, 21].
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There had some weakness in our study. Firstly,
the subjects of our study is limited, the reason
maybe relate to the study period which is short
and due to the strict inclusion and exclusion cri-
teria. Secondly, we only included term parturi-
ent (gestational weeks >37 weeks), so other
populations needed further study about its
clinical effect. A larger, placebo-controlled, per-
spective study is still needed to explore the
application value of ropivacaine combined with
sufentanil for epidural labor analgesia in pain-
less labor.

In conclusion, ropivacaine combined with suf-
entanil for epidurallabor analgesia in painless
labor can effectively relieve labor pain, improve
lactation function, active the first stage of labor,
shorten the time of labor, reduce the incidence
of cesarean section and ensure the safety of
mother and infant.
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