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Abstract
Background: This study aimed to assess the efficacy and safety of remifentanil as a general anesthetic during cesarean delivery.

Material and Methods: Fifty women with singleton pregnancies undergoing cesarean delivery were randomly divided into
intervention and control groups, each group containing 25 subjects. Participants in the intervention group received remifentanil
(infused at 2mg/kg/h), whereas subjects in the control group were given dexmedetomidine (infused at 0.4mg/kg/h). Outcome
measurements included mean arterial blood pressure (MAP), heart rate (HR), bispectral index (BIS), Apgar scores at 1 and 5minutes,
and the pH, PCO2, PO2, and base excess (BE) of umbilical venous and arterial blood.

Results: Forty-four participants completed the study. Patients in the intervention group did not experience greater effect and safety
than those in the control group (P> .05), although MAP and BIS values decreased significantly immediately before laryngoscopy
(P< .05). In addition, BIS values were reduced significantly at the time of skin incision, at uterine incision, and immediately after fetal
delivery when compared with baseline values in both groups (P< .01).

Conclusion: This study concluded that remifentanil and dexmedetomidine exhibited similar efficacy and safety during general
anesthesia for cesarean delivery.

Abbreviations: ASA = American Society of Anesthesiologists, BE = base excess, BIS = bispectral index, CS= cesarean section,
HR = heart rate, MAP = mean arterial blood pressure.
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1. Introduction

Opioids are commonly used for the cesarean section (CS).[1]

However, previous studies reported that they can cause
respiratory depression in the neonates.[2,3] Thus, they are usually
avoided during the induction of general anesthesia for CS.[2,3]

On the contrary, it is also reported that insufficient depth of
analgesia in parturients is an issue for obstetric anesthetists
during fetal delivery.[4] The opioid remifentanil has been
recommended as an attractive alternative anesthetic in parturi-
ents undergoing CS delivery.[5,6] It is an ultrashort-acting
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m1-receptor agonist with a half-time of 3 to 10 minutes, and
can rapidly cross the placenta.[7,8] However, it can also be
eliminated from fetal circulation at the time of delivery.[9] It is
often be used for external cephalic version intervention,[10,11]

surgery,[12–14] and propofol injection.[15,16]

Dexmedetomidine is an alternative anesthetic for women
undergoing CS. It is a highly selective a2-adrenoceptor agonist,
and can be used for sedation, analgesia, and amnesia induction
without depressing respiratory function.[17] Its successful use in
CS has been reported in patients with contraindications to
neuraxial anesthesia,[18] as well as in those refusing neuraxial
anesthesia.[19] Additionally, dexmedetomidine has been used as
an adjunctive anesthetic with opioid-based analgesia if pain relief
was not satisfactory with the latter alone.[20] It is also reported
that it was successfully used for CS delivery in pregnant women
with spinal muscular atrophy[21] and Klippel-Feil syndrome,[22]

and also for other surgeries.[23–27] It may also be administered
preoperatively at a dose of 0.4 to 0.6mg/kg/h for 20minutes
without neonatal adverse effects.[28]

In this study, we tested the hypothesis that remifentanil and
dexmedetomidine had similar efficacy in blunting hemodynamic
responses to intubation and safeguarding neonates in Chinese
pregnant women undergoing CS delivery.
2. Material and methods

This study was designed as a randomized controlled trial. Fifty
parturients with singleton pregnancies at term or near term for
electiveCSwere included.The studywas conductedatTheAffiliated
Hongqi Hospital of Mudanjiang Medical University from January
2014 to December 2016. The trial was approved by the Medical
Ethical Committee of The Affiliated Hongqi Hospital of Mudan-
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jiang Medical University. All participants met the inclusion/
exclusion criteria, and were randomly divided and allocated to
the intervention group (treated with remifentanil) or control group
(treated with dexmedetomidine) in a 1:1 allocation ratio.
The inclusion criteria stipulated that participants should fall

into the American Society of Anesthesiologists (ASA) physical
status I or II grades, with a singleton at term (≥38 weeks). All
subjects had contraindications to regional anesthesia. The
subjects were excluded if they had active labor, preeclampsia,
multiple pregnancy, previous uterine surgery, neurological
disease, maternal cardiovascular disease, severe hypertension,
allergy to remifentanil or dexmedetomidine, predicted difficult
airway management, or fetal abnormalities.
Randomization was conducted using a computerized number

generator in SAS 8.3 (SAS Institute, Inc., Cary, NC). After
randomization, assignments were concealed and were masked to
the outcome assessors and data analysts were blinded to the
intervention allocation.
All patients were recruited through the clinic of the obstetrics

and gynecology department at The Affiliated Hongqi Hospital,
MudanjiangMedical University. All subjects were randomized to
either the intervention or the control group after confirmation of
singleton pregnancy using clinical evaluation and ultrasound
scan. All investigators were trained to administer the drug before
the study. All included subjects were informed about the research
and given an information sheet. Consent was obtained from all
included pregnant women.
Patients in the intervention group were administered remi-

fentanil (2mg/kg in the first 10minutes, followed by a continuous
infusion of 2mg/kg/h for approximately 7minutes) before the
delivery. The participants in the control group received
dexmedetomidine (0.4mg/kg during the first 10minutes, followed
by a continuous infusion of 0.4mg/kg/h for approximately
7minutes) before the delivery.
Outcomes were measured by mean arterial blood pressure

(MAP), heart rate (HR), bispectral index (BIS), Apgar scores at
1 and 5minutes, pH, PCO2, PO2, and base excess (BE) of
umbilical venous and arterial blood.
Figure 1. Flowchart of p
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2.1. Statistical analysis

The estimated sample size was 21 patients in each group with a
20% variation compared with baseline level, a=0.05 (2-sided)
and b=0.20. Assuming a 20% dropout rate, at least 50 patients
with 25 in each group should have been recruited in this study. All
outcome data were analyzed by an intention-to-treat approach.
Wilcoxon and t tests were used to analyze the data using relative
risks and 95% confidence intervals, respectively.
3. Results

Seventy-one women with singleton pregnancies undergoing
cesarean delivery were initially recruited (Fig. 1). Twenty-one
participants were excluded because they neither meet the
inclusion criteria (n=18) nor agreed to participate in this study
(n=3). Fifty subjects were included and were randomly divided
into intervention and control groups, with 25 patients in each
group. Four patients withdrew from the study (Fig. 1). The basic
characteristics of all included participants in each group at
baseline are shown in Table 1. No significant differences in
patient characteristics at baseline were found (Table 1).
No significant differences regarding the MAP, BIS, and HR

values were found between the 2 groups (Figs. 2–4). However,
when compared with the baseline, MAP decreased significantly
immediately before laryngoscopy (P< .05, Fig. 2) in both groups.
Moreover, BIS values also decreased significantly immediately
before laryngoscopy, at skin incision, at uterine incision, and
immediately after fetal delivery, when compared with those at
baseline in both groups (P< .01, Fig. 3). However, no significant
difference in HR was recorded immediately before laryngoscopy,
at skin incision, at uterine incision, or immediately after fetal
delivery, compared to that at baseline (P> .05, Fig. 4).
The secondary outcome measurements are shown in Table 2.

There are not significant differences in Agar score at 1 and 5
minutes, pH, PCO2, PO2, and BE of umbilical venous and arterial
blood after treatment between the 2 groups (P> .05, Table 2). In
addition, no treatment-related deaths occurred in either group.
articipants’ selection.



Figure 4. Heart rate in both groups measured at baseline (T1), immediately
before laryngocscopy (T2), skin incision (T3), uterine incision (T4), and
immediately after fetal delivery (T5).

Table 1

Patients’ characteristics.

Characteristics Intervention group
(n=25)

Control group
(n=25)

P

Age, y 32.8 (3.3) 34.4 (4.1) .13
Body mass index, kg/m2 27.2 (3.0) 27.6 (3.2) .73
Race
Korean ethnicity 3 (12.0) 5 (20.0) .44
Han ethnicity 22 (88.0) 20 (80.0) .44
Gestation age, wk 38.1 (1.0) 38.4 (0.6) .20
Birth weight, g 3089.7 (425.4) 3205.7 (433.1) .34

General anesthesia reasons
Refuse to regional anesthesia 14 (56.0) 12 (48.0) .57
Thrombocytopenia 5 (20.0) 6 (24.0) .73
Previous spinal surgery 2 (8.0) 3 (12.0) .64
Skin infection of the lumbar spine 2 (8.0) 3 (12.0) .64
Aplastic anemia 2 (8.0) 1 (4.0) .56

Data are presented as mean± standard deviation or number (%).

Figure 2. Mean arterial blood pressure in both groups measured at baseline
(T1), immediately before laryngocscopy (T2), skin incision (T3), uterine incision
(T4), and immediately after fetal delivery (T5).

Figure 3. Bispectral index in both groups measured at baseline (T1),
immediately before laryngocscopy (T2), skin incision (T3), uterine incision
(T4), and immediately after fetal delivery (T5).

Table 2

Apgar scores and umbilical blood gas.

Outcome
measurements

Intervention group
(n=25)

Control group
(n=25)

P

Agar at 1 min
0–6 9 (36.0) 7 (28.0) .55
7–10 16 (64.0) 18 (72.0) .55
mean 7.5 (1.9) 8.0 (1.7) .33

Agar at 5 min
0–6 0 (0.0) 1 (4.0) .49
7–10 25 (100.0) 24 (96.0) .49
mean 9.1 (0.9) 8.9 (1.1) .48

Umbilical vein
pH 7.34 (0.03) 7.35 (0.04) .32
PCO2, mmHg 43.1 (4.6) 43.5 (4.9) .77
PO2, mmHg 55.9 (15.0) 57.7 (16.1) .68
BE, mmol/L �2.0 (2.0) �1.8 (1.9) .72

Umbilical artery
pH 7.32 (0.04) 7.33 (0.05) .43
PCO2, mmHg 50.1 (5.3) 49.7 (5.8) .80
PO2, mmHg 31.7 (6.0) 33.1 (6.4) .42
BE, mmol/L �1.6 (2.1) �1.4 (2.1) .88

Note: Data are presented as mean± standard deviation or number (%). BE=base excess, PCO2=
partial pressure of carbon dioxide, PO2=partial pressure of oxygen.
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4. Discussion

Previous studies have reported that remifentanil has a positive
effect on general anesthesia during cesarean delivery in both
healthy pregnant patients[8] and severe preeclamptics.[29–31]

However, the other study found negative effects in healthy
parturients when using remifentanil at a dose of 0.5mg/kg,
followed by an infusion of 0.15mg/kg/min until peritoneal
incision.[32] Additionally, another study was designed to assess
the effects of remifentanil and dexmedetomidine for CS.[33] It
found that both remifentanil and dexmedetomidine are effective
for CS.[33] However, remifentanil has potential risk of neonatal
transient respiratory depression.[33] Our study is consistent with
the previous study.[33] In our study, remifentanil was infused at a
dose of 2mg/kg in the first 10minutes, followed by a continuous
infusion of 2mg/kg/h for approximately 7minutes before fetal
delivery.
Dexmedetomidine has also been shown to be useful for general

anesthesia during cesarean delivery in healthy parturients.[28] It
has been reported that the administration of dexmedetomidine at
0.4 and 0.6mg/kg/h during 20minutes was effective in preopera-
tive patients.[28] In this study, dexmedetomidine was infused at
0.4mg/kg in the first 10minutes, followed by a continuous
infusion of 0.4mg/kg/h for approximately 7minutes before fetal
delivery.
In this study, no significant differences in any of the outcome

measurements were found between the 2 groups. Fortunately,
MAP and BIS values decreased significantly immediately before
laryngoscopy; BIS alone also reduced significantly at the time of
skin incision, at uterine incision, and immediately after fetal
delivery when compared with baseline in both groups.
This study had several limitations. First, this study had a

small sample size, which may affect the results. Second, this
study was conducted at The Affiliated Hongqi Hospital of
Mudanjiang Medical University; most participants were of Han
ethnicity, with only 5 of Korean ethnicity, which may affect the
generalizability of this finding to other hospitals and other
ethnicities. Third, the patients also received other interventions,
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and the observed effects may have been the result of synergism
between these other interventions and remifentanil or dexme-
detomidine. Finally, although no adverse events were docu-
mented at the end of our evaluation, they remain a possibility in
the future.
5. Conclusion

This study found that both remifentanil and dexmedetomidine
had a positive effect on general anesthesia, and demonstrated
similar safety during cesarean delivery. Further studies should
focus on a larger sample size to verify this result.
References

[1] Kehlet H, Dahl JB. Anesthesia, surgery, and challenges in postoperative
recovery. Lancet 2003;362:1921–8.

[2] Morishima HO, Pedersen H, Finster M. The influence of maternal
psychological stress on the fetus. Am J Obstet Gynecol 1978;131:286–90.

[3] Vogl SE, Worda C, Egarter C, et al. Mode of delivery is associated with
maternal and fetal endocrine stress response. BJOG 2006;113:441–5.

[4] Lyons G, Akerman N. Problems with general anaesthesia for caesarean
section. Minerva Anestesiol 2005;71:27–38.

[5] McCarroll CP, Paxton LD, Elliott P, et al. Use of remifentanil in a patient
with peripartum cardiomyopathy requiring caesarean section. Br J
Anaesth 2001;86:135–8.

[6] Orme RM, Grange CS, Ainsworth QP, et al. General anaesthesia using
remifentanil for caesarean section in parturients with critical aortic
stenosis: a series of four cases. Int J Obstet Anesth 2004;13:183–7.

[7] Glass PS, Hardman D, Kamiyama Y, et al. Preliminary pharmacokinetics
and pharmacodynamics of an ultra-short-acting opioid: remifentanil
(GI87084B). Anesth Analg 1993;77:1031–40.

[8] Ngan KeeWD, Khaw KS,Ma KC, et al. Maternal and neonatal effects of
remifentanil at induction of general anesthesia for cesarean delivery: a
randomized, double-blind, controlled trial. Anesthesiology 2006;104:
14–20.

[9] Kan RE, Hughes SC, Rosen MA, et al. Intravenous remifentanil:
placental transfer, maternal and neonatal effects. Anesthesiology
1998;88:1467–74.

[10] Wang ZH, Yang Y, Xu GP. Remifentanil analgesia during external
cephalic version for breech presentation in nulliparous women at term: a
randomized controlled trial. Medicine (Baltimore) 2017;96:e6256.

[11] Liu X, Xue A. A randomized trial of remifentanil for analgesia in external
cephalic version for breech presentation. Medicine (Baltimore) 2016;95:
e5483.

[12] Sun GQ, Gao BF, Li GJ, et al. Application of remifentanil for conscious
sedation and analgesia in short-term ERCP and EST surgery. Medicine
(Baltimore) 2017;96:e6567.

[13] Besir A, Cekic B, Kutanis D, et al. Comparison of surgical conditions in 2
different anesthesia techniques of esmolol-induced controlled hypoten-
sion in breast reduction surgery. Medicine (Baltimore) 2017;96:e6254.

[14] Lee M, Kwon T, Kim S, et al. Comparative evaluation of the effect of
remifentanil and 2 different doses of esmolol on pain during propofol
injection: a double-blind, randomized clinical consort study. Medicine
(Baltimore) 2017;96:e6288.

[15] Zhang H, Fang B, Zhou W. The efficacy of dexmedetomidine-
remifentanil versus dexmedetomidine-propofol in children undergoing
flexible bronchoscopy: a retrospective trial. Medicine (Baltimore)
2017;96:e5815.

[16] Wang HY, Ting CK, Liou JY, et al. A previously published propofol-
remifentanil response surface model does not predict patient response
4

e6895.
[17] Kamibayashi T, Maze M. Clinical uses of alpha-2 adrenergic agonists.

Anesthesiology 2000;93:1345–9.
[18] Palanisamy A, Klickovich RJ, Ramsay M, et al. Intravenous dexmede-

tomidine as an adjunct for labor analgesia and cesarean delivery
anesthesia in a parturient with a tethered spinal cord. Int J Obstet Anesth
2009;18:258–61.

[19] Abu-Halaweh SA, Al Oweidi AK, Abu-Malooh H, et al. Intravenous
dexmedetomidine infusion for labour analgesia in patient with
preeclampsia. Eur J Anaesthesiol 2009;26:86–7.

[20] Mendoza Villa JM. Dexmedetomidine as adjuvant for analgesia in labor:
a report of two case. Rev Colomb Anestesiol 2012;40:79–81.

[21] Neumann MM, Davio MB, Macknet MR, et al. Dexmedetomidine for
awake fiberoptic intubation in a parturient with spinal muscular atrophy
type III for cesarean delivery. Int J Obstet Anesth 2009;18:403–7.

[22] Shah TH, Badve MS, Olajide KO, et al. Dexmedetomidine for an
awake fiberoptic intubation of a parturient with Klippel-Feil syndrome,
Type I Arnold Chiari malformation and status post released tethered
spinal cord presenting for repeat cesarean section. Clin Pract 2011;1:
e57.

[23] Jo YY, Kim JY, Lee JY, et al. The effect of intraoperative
dexmedetomidine on acute kidney injury after pediatric congenital
heart surgery: a prospective randomized trial. Medicine (Baltimore)
2017;96:e7480.

[24] Zhang XK, Chen QH, Wang WX, et al. Evaluation of dexmedetomidine
in combination with sufentanil or butorphanol for postoperative
analgesia in patients undergoing laparoscopic resection of gastrointesti-
nal tumors: A quasi-experimental trial. Medicine (Baltimore) 2016;95:
e5604.

[25] Wang XF, Luo XL, LiuWC, et al. Effect of dexmedetomidine priming on
convulsion reaction induced by lidocaine.Medicine (Baltimore) 2016;95:
e4781.

[26] Dong CS, Lu Y, Zhang J, et al. The optimal dose of dexmedetomidine
added to an sufentanil-based analgesic regimen for postoperative pain
control in spine surgery: a probit analysis study. Medicine (Baltimore)
2016;95:e4776.

[27] Chen C, Huang P, Lai L, et al. Dexmedetomidine improves gastrointes-
tinal motility after laparoscopic resection of colorectal cancer: a
randomized clinical trial. Medicine (Baltimore) 2016;95:e4295.

[28] El-Tahan MR, Mowafi HA, Al Sheikh IH, et al. Efficacy of
dexmedetomidine in suppressing cardiovascular and hormonal responses
to general anaesthesia for caesarean delivery: a dose-response study. Int J
Obstet Anesth 2012;21:222–9.

[29] Yoo KY, Jeong CW, Park BY, et al. Effects of remifentanil on
cardiovascular and bispectral index responses to endotracheal intubation
in severe pre-eclamptic patients undergoing Caesarean delivery under
general anaesthesia. Br J Anaesth 2009;102:812–9.

[30] Park BY, Jeong CW, Jang EA, et al. Dose-related attenuation of
cardiovascular responses to tracheal intubation by intravenous remi-
fentanil bolus in severe pre-eclamptic patients undergoing Caesarean
delivery. Br J Anaesth 2011;106:82–7.

[31] Yoo KY, Kang DH, Jeong H, et al. A dose-response study of remifentanil
for attenuation of the hypertensive response to laryngoscopy and
tracheal intubation in severely preeclamptic women undergoing
caesarean delivery under general anaesthesia. Int J Obstet Anesth
2013;22:10–8.

[32] Draisci G, Valente A, Suppa E, et al. Remifentanil for cesarean section
under general anesthesia: effects on maternal stress hormone secretion
and neonatal well-being: a randomized trial. Int J Obstet Anesth
2008;17:130–6.

[33] Li C, Li Y, Wang K, et al. Comparative evaluation of remifentanil and
dexmedetomidine in general anesthesia for cesarean delivery. Med Sci
Monit 2015;21:3806–13.


	Efficacy and safety of remifentanil for analgesia in cesarean delivery
	1 Introduction
	2 Material and methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	References


