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Abstract

Objective: To investigate the efficacy of low-dose sufentanil for preventing shivering and visceral

traction pain during cesarean section under spinal anesthesia.

Methods: This was a prospective, randomized, controlled study. A total of 112 full-term par-

turients who underwent elective caesarean delivery were randomly divided into two groups.

Group R received 0.75% isobaric ropivacaine intrathecally and group RS received 0.75% isobaric

ropivacaine plus 5 mg sufentanil intrathecally.

Results: There were no significant differences in the maximum sensory block time, motor block

time, duration of the surgery, and heart rate, mean arterial pressure, and blood oxygen saturation

before and 1, 5, and 10 minutes after spinal anesthesia, and at the end of the surgery between the

two groups. Shivering was significantly more common in group R (n¼ 30) than in group RS

(n¼ 8). The incidence of visceral traction pain in group R (46.43%) was significantly higher

than that in group RS (14.29%). There was no significant difference in the newborns’ Apgar

scores between the groups.

Conclusion: Adding low-dose sufentanil to ropivacaine can significantly reduce the incidence of

shivering and visceral traction pain after spinal anesthesia.
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Introduction

Cesarean section is one of the most fre-

quently performed surgeries in obstetrics.
Shivering and visceral traction pain are

common complications during cesarean

section under spinal anesthesia. Visceral
pain and shivering can make parturients

feel less comfortable and more nervous.

Of concern, these complications can
increase oxygen consumption and carbon

dioxide production and affect blood pres-

sure, resulting in organ dysfunction or an
arrhythmia, which can be life-threatening.1

Therefore, decreasing the incidence of shiv-

ering and visceral traction pain during
cesarean section has become a major chal-

lenge in the field. Sufentanil can be used for

sedation with a low dose (2.5–5.0 mg) pro-
viding adequate analgesia for surgery.2,3

This study was conducted to investigate

the efficacy of addition of low-dose sufen-
tanil to ropivacaine for preventing shivering

and visceral traction pain during cesarean

section under spinal anesthesia.

Subjects and methods

Subjects

Healthy full-term pregnant women at 37 to
42 gestational weeks who underwent elec-

tive caesarean delivery were enrolled in the

study between October 2019 and October
2020. The inclusion criteria were as follows:

(1) parturients who were full-term; (2) par-

turients who were older than 18 years; and
(3) parturients who had signed informed

consent. The exclusion criteria were as fol-

lows: (1) parturients who had a history of
mental illness; (2) parturients who were

allergic to anesthetic drugs; (3) parturients

who had a coagulation disorder; (4) partu-
rients who had lumbar disc pathologies;

(5) parturients who had severe cardiac

issues; (6) parturients who had liver or
renal dysfunction; (7) parturients who had

severe maternal complications; and 8) par-
turients who were diagnosed with intrauter-
ine retardation growth, a congenital defect,
or placenta previa.

This was a prospective, randomized,
controlled study. The parturients were ran-
domly divided into two groups. Group R
(control group, 56 parturients) received
0.75% isobaric ropivacaine intrathecally,
and group RS (56 parturients) received
0.75% isobaric ropivacaine plus 5 mg sufen-
tanil intrathecally. This study was con-
ducted in accordance with the declaration
of Helsinki and approved by the ethics
committee of Yongchuan Hospital of
Chongqing Medical University on 4
September 2019 (approval number: 2019–
25). Signed consent was obtained from
each patient. The study was registered at
https: //www.researchregistry.com/browse-
the-registry#home/ (No.
researchregistry6746).

Methods

Upon entering the operating room, the par-
turient had an electrocardiogramperformed,
and heart rate (HR), mean arterial pressure
(MAP), and blood oxygen saturation (SpO2)
were measured. Body temperature was mon-
itored using the tympanic temperature
method (Thermoscan IRT 3020; Braun,
Kronberg, Germany). The temperature in
the operating room was kept at between
22�C and 26�C and the room humidity was
approximately 60%. All parturients had two
large-bore intravenous (IV) catheters
inserted, including one for oxytocin after
the fetus was delivered and the other for
intravenous administration of antibiotics
after omphalotomy. The L3–4 interspace
was determined. A 25-gauge Whitacre-
point spinal needle (Braun spinal needle)
was advanced until cerebrospinal fluid
return was established. Parturients in group
R received 1.7 mL of 0.75% ropivacaine
hydrochloride injection (Naropin, 7.5mg/
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mL; AstraZeneca, China) diluted with 3 mL

of cerebrospinal fluid. Group RS received

1.7 mL of 0.75% ropivacaine hydrochloride

injection diluted with 1.2 mL of cerebrospi-

nal fluid and 0.1 mL of sufentanil citrate

injection (50 mg/mL; Yichang Humanwell

Pharmaceutical Co., Ltd., China). To pre-

vent hypotension, left displacement of the

uterus (10�) was performed by tilting the

operating table. After successful anesthesia,

the vital signs were constantly monitored

every 5 minutes. The sensory block level

was tested using a cotton swab and recorded

bilaterally along the midclavicular line. The

surgery was started once the sensory block-

ade level reached T4. The modified Bromage

score was used to assess motor block as fol-

lows: 1, unable to move the feet or knees; 2,

able to move feet only; 3, just able to move

knees; and 4, full flexion of knees and feet.

Hypotension was defined as systolic blood

pressure dropping below 90 mmHg and

treatment with IV phenylephrine hydrochlo-

ride. Bradycardia was defined as a heart rate

<50 beats per minute (bpm) and treatment

with 0.5 mg IV atropine. During surgery, if

the patient could not bear the traction pain

or had severe shivering, then IV tramadol

100 mg was provided. At this point, the sub-

ject could also choose to withdraw from the

experiment.

Main outcomes and measurements

The primary endpoints included the maxi-

mum sensory block time (minutes), motor

block time (minutes), duration of surgery

(minutes), hemodynamic changes during

anesthesia, shivering and visceral traction

pain during anesthesia, typical adverse reac-

tions of pregnant women (nausea, vomit-

ing, and pruritus), and the newborns’

Apgar scores. These endpoints were

recorded and analyzed.
MAP, SpO2, and HR were recorded

before and 1, 5, and 10 minutes after spinal

anesthesia was performed, and at the end of

the surgery. Shivering was graded using a

five-item scale4 as follows: Grade 0, no shiv-

ering;Grade 1, piloerection, peripheral vaso-

constriction, and/or peripheral cyanosis

without other cause, but without visible

muscle activity; Grade 2, visible muscle

activity confined to one muscle group;

Grade 3, visible muscle activity in more

than one muscle group; and Grade 4, gross

muscle activity involving the whole body.
Time 1 was defined as closure of the

uterus, Time 2 was when the pelvic appen-

dages andbladderwere checked by surgeons,

Time 3 was peritoneal closure, and Time 4

was when the uterus was pressed to promote

uterine contraction and the vagina was

checked by surgeons. The parturients were

asked to rate the pain level on a 10-cm

linear visual analogue scale (http://www.

cqvip.com/QK/86373X/201510/664519344.

html),5 which was recorded every 5 minutes

following this process.
Apgar scores were recorded at 1 and 5

minutes after delivery. A normal Apgar

score ranges from 7 to 10, where 4 to 6

suggests light asphyxia, and an Apgar

score <4 indicates immediate resuscitation

is required.6

Statistical analysis

The software program SPSS 14.7 (SPSS

Inc., Chicago, IL, USA) was used.

A study population of 56 parturients for

each group was calculated with an a error

of 0.05 and a power (1-b error) of 0.8.

Continuous variables are expressed as

mean� standard deviation. Discontinuous

variables are expressed as a percentage.

Normality was analyzed by the

Kolmogorov–Smirnov test. For two com-

parisons, each value was compared with

the t-test when each item of data conformed

to a normal distribution, while non-

normally distributed continuous data were
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compared using the Kruskal–Wallis test.

Count data were tested by the chi-square

test. A value of P< 0.05 was considered sta-

tistically significant.

Results

General characteristics

A total of 112 women were included in the

study. There were no significant differences

in demographic variables, such as age, body

weight, gestational week, and the number

of parturitions, between the two groups

(Table 1).

Sensory block time and intraoperative

vital signs in the two groups

There was no difference in the maximum

sensory block time, motor block time, or

duration of surgery between the two

groups (Table 1). There was also no signif-

icant difference in MAP, SpO2, or HR

before, and 1, 5, and 10 minutes after

spinal anesthesia, and at the end of the sur-

gery between the two groups.

Table 1. Demographic variables of the study groups.

Variable

Group R

(n¼ 56)

Group RS

(n¼ 56) P

Age (years) 29.32� 6.17 29.57� 7.35 0.34

Weight (kg) 68.10� 4.08 68.32� 4.12 0.50

Gestational age (weeks) 38.23� 1.01 38.84� 1.20 0.50

Childbearing history 0.25

Primipara 37 39

Multipara 19 17

Maximum sensory block time (minutes) T4 3.25� 0.44 3.19� 0.53 0.11

T8 40.52� 0.50 42.21� 0.32 0.09

Motor block time (minutes) 155.45� 5.38 159.42� 3.48 0.07

Duration of surgery (minutes) 43.25� 7.23 42.25� 8.36 0.48

Pre-anesthesia MAP (mmHg) 92.2� 5.4 93.6� 6.1 0.63

SpO2 (%) 99.1� 0.1 99.1� 0.3 0.16

HR (bpm) 85.4� 6.1 82.3� 6.2 0.50

1 minute after anesthesia MAP (mmHg) 89.4� 6.1 87.2� 7.5 0.47

SpO2 (%) 99.1� 0.1 99.2� 0.2 0.35

HR (bpm) 82.2� 6.2 81.3� 6.1 0.64

5 minutes after anesthesia MAP (mmHg) 76.3� 6.1 78.1� 6.5 0.24

SpO2 (%) 99.4� 0.2 99.1� 0.3 0.37

HR (bpm) 76.1� 6.0 75.1� 6.2 0.51

10 minutes after anesthesia MAP (mmHg) 77.1� 6.0 79.3� 5.2 0.20

SpO2 (%) 99.2� 0.3 99.1� 0.2 0.10

HR (bpm) 78.1� 6.4 79.1� 6.2 0.42

At the end of surgery MAP (mmHg) 79.4� 6.3 81.1� 6.2 0.10

SpO2 (%) 99.1� 0.2 99.6� 0.3 0.10

HR (bpm) 82.1� 7.2 83.1� 6.1 0.41

Data are mean� standard deviation. In group R, women received 0.75% isobaric ropivacaine intrathecally; in group RS,

women received 0.75% isobaric ropivacaine plus 5 lg sufentanil intrathecally. T4 represents the level of sensory

obstruction below the fourth thoracic plan and T8 represents the level of sensory obstruction below the eighth thoracic

plane.

MAP, mean arterial pressure; SpO2, blood oxygen saturation; HR, heart rate; bpm, beats per minute.
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Incidence and severity of shivering and

visceral traction pain

Shivering was observed in significantly

more women in group R (n¼ 30, 53.57%)

than in group RS (n¼ 8, 14.28%)

(P¼ 0.003, Table 2). The incidence of vis-

ceral traction pain in group R (46.43%) was

significantly higher than that in group RS

(14.29%) (P¼ 0.032).

Incidence of side effects and Apgar scores

No parturients had pruritus. The incidence

of nausea and vomiting in group RS was

significantly lower than that in group R

(P¼ 0.03, Table 3). However, there was

no significant difference in the newborns’

Apgar scores between the groups.

Discussion

In the current study, we found that the
combination of ropivacaine and sufentanil
decreased the incidence of post-spinal anes-
thesia shivering and visceral traction pain,
which is in accordance with previous stud-
ies.7 This finding might be due to sufentanil
preventing visceral neural transmission
from producing visceral discomfort. A pre-
vious study reported that hyperbaric ropi-
vacaine caused faster onset of sensory block
at T4 and a higher median block than plain
ropivacaine.8

No pruritus was observed in any of the
parturients in this study. However, the inci-
dence of nausea and vomiting in group RS
was much lower than that in group R,
which is in contrast to previous studies.9–11

This discrepancy between studies could be

Table 2. Comparison of the incidence and severity of shivering and visceral traction pain.

Variable Type

Group R

(n¼ 56)

Group RS

(n¼ 56) v2 P

Shivering Grade 0 26 (46.43) 48 (85.71)

Grade 1 21 (37.50) 8 (14.28)

Grade 2 9 (16.07) 0 (0.00)

Grade 3 0 (0.00) 0 (0.00)

Grades 1–3 30 (53.57) 8 (14.28) 5.3724 0.003

Visceral traction pain No pain 30 (53.57) 48 (85.71)

Mild pain 14 (25.00) 8 (14.29)

Moderate pain 12 (21.43) 0 (0.00)

Severe pain 0 (0.00) 0 (0.00)

Incidence (%) 46.43 14.29 4.2047 0.032

Data are n (%). In group R, women received 0.75% isobaric ropivacaine intrathecally; in group RS, women received 0.75%

isobaric ropivacaine plus 5 lg sufentanil intrathecally.

Table 3. Comparison of the incidence of side effects and newborn Apgar scores.

Side effects Group R (n¼ 56) Group RS (n¼ 56) v2/T P

Pruritus 0 0 <0.0001 1.00

Nausea, vomiting 16 4 4.3768 0.03

Newborn Apgar score 1 minute 9.05� 0.43 9.14� 0.34 0.1342 0.55

5 minutes 10.00 10.00 <0.0001 1.00

Data are mean� standard deviation or number. In group R, women received 0.75% isobaric ropivacaine intrathecally; in

group RS, women received 0.75% isobaric ropivacaine plus 5 lg sufentanil intrathecally.
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attributed to factors, such as the fasting
time of the parturients and the severity of
pulling the peritoneum when suturing.
Therefore, future studies with a larger
sample are required to address this discrep-
ancy. Moreover, there were no significant
differences in the 1- and 5-minute Apgar
scores between groups R and RS, which
indicated that addition of sufentanil can
ensure fetal safety.

The combination of sufentanil and bupi-
vacaine in anesthesia of cesarean section
prolongs the duration of analgesia and
motor block.12–15 Our study showed that
there was no significant difference in the
maximum sensory block time, motor
block time, or hemodynamics between the
two groups. These findings indicated that
the combination of ropivacaine and sufen-
tanil did not prolong the duration of
anesthesia and had little effect on hemody-
namics. This is consistent with the results of
previous studies.16–17

There are several limitations to this
study. This was a single-center study and
the sample size was limited. Additionally,
we only focused on the obvious clinical
symptoms and did not confirm the results
by evaluating laboratory indicators.

In conclusion, low-dose sufentanil signif-
icantly reduces the incidence of post-spinal
anesthesia shivering and visceral traction
pain. Adding low-dose sufentanil to ropiva-
caine is recommended as a prophylaxis for
pregnant women undergoing cesarean
section.
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