Effect of Using Midazolam and Propofol in Low Doses for Intraoperative
Nausea and Vomiting Prevention in Pregnant Women Underwent

Cesarean Section Under Regional Anesthesia

Abstract

Aim: To investigate if and how severe intraoperative nausea and vomiting occur following elective
cesarean sections performed under spinal anesthesia using sub-hypnotic dosages of midazolam and
propofol.

Study design: Clinical trial

Methodology: The current study was conducted at the Gynecology and Obstetrics Department of a
Teaching Hospital in Baghdad, Iraq. The study included 90 full-term pregnant women with single
viable fetuses who underwent elective C/S by spinal anesthesia and were randomly assigned to one of
three groups: group A included 30 women who received propofol, group B included 30 women who
received midazolam, and Group C included 30 women who received placebo. The Bellville scoring
score was used to assess nausea and vomiting. The Richmond Agitation Sedation Score (RASS) was

used to assess sedation intraoperatively.

Results: Patients in group C had the highest prevalence of nausea and vomiting (56.7%), which was
significantly different from groups A (16.7%, P=0.001) and B (13.3%, P=0.001); however, there was no
statistically significant difference between groups A and B (P= 0.717). The group B patients had the
highest prevalence of drowsiness (20%), which was substantially different from group C (3.3%,
P=0.044), whereas there were no statistically significant differences between groups A and B (P=
0.278) or Aand C (P=10.3).



Conclusion: Low doses of midazolam or propofol administered after cesarean section (after the
umbilical cord has been clamped) can lessen intraoperative nausea and vomiting without significantly
lowering blood pressure or heart rate, with midazolam being more effective than propofol in this
regard.
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Introduction

A common problem in cesarean section (C/S) is intraoperative nausea and vomiting (IONV) under
regional anesthesia. During and after childbirth, nausea and vomiting can occur and may hurt the
mother's and family's health (1). Although nausea and vomiting are not uncommon in a wide variety
of surgical operations, this problem arises even more often in C/S under regional anesthesia (2). In the
world, the incidence of IONV was found in the range of 40% to 80% during C/S under spinal
anesthesia (3). Increased visceral stimulation, hypotension, stretching of the peritoneum
(exteriorization of the uterus), increased intragastric pressure, opioid use, and use of uterotonic
substances (4). The mother's health and, more crucially, the consequences on the newborn determine
the outcome of the anesthetic, whether spinal or general (5). Patients’' health may be seriously
jeopardized; Critical anesthesiological complications like airway obstruction, aspiration pneumonitis,
and wound dehiscence are rare and primarily associated with intra- and postoperative nausea and
vomiting in patients undergoing general surgery, where 72% of patients are afraid of it and 71%
experience significant discomfort (6). Numerous studies have attempted to develop both drug and
non-medication remedies, such as ondansetron, metoclopramide, droperidol, ginger, acupressure,
and acupuncture, in light of the high occurrence of IONV (7). Even though these medications have
been shown to lower the frequency of nausea and vomiting, several of them were only hesitantly
accepted as routine PONV treatments for pregnant women (8). Numerous researches on spinal

anesthetics have shown that multimodal prophylaxis is superior to stopping vomiting and nausea,



especially in C/S (9). Midazolam, propofol, and ondansetron are just a few of the medications that
have been used to reduce nausea and vomiting. The mechanism through which midazolam prevents
nausea and vomiting is currently unknown. Dopamine input and adenosine reuptake in the
chemoreceptor trigger zone (CRTZ) appear to be constrained by midazolam. At the CRTZ, this results
in a reduction of adenosine-mediated dopamine synthesis, release, and postsynaptic action.
Adenosine binds to the gamma-aminobutyric acid receptor and suppresses the release of 5-HT3 and
dopaminergic neuronal activity (10). Propofol had unique antiemetic properties. The processes
underlying antiemetic actions are not fully understood. Numerous researchers have carried out
numerous studies to pinpoint the mechanism (11). This study aims to evaluate the effect of
midazolam and propofol in low doses on the occurrence and severity of IONV during elective C/S
under spinal anesthesia.

Materials and methods

Study design, setting, and time: This clinical trial investigation was conducted at Gynecology and
Obstetrics Department at a Teaching Hospital in Baghdad, Irag, over the course of one year, from
October 2021 to October 2022.

Study Population and sample size: The study involved 90 full-term pregnant women with single
viable fetuses who were randomly assigned to one of three groups for elective C/S under spinal
anesthesia:

e Group A: Included 30 women who received propofol.
e Group B: Included 30 women who received midazolam
e Group C: Included 30 women who received a placebo.
A computer-generated list of random numbers was used for randomization. An anesthesiologist
documented intraoperative nausea and vomiting following delivery. Patients who were deemed unfit
for spinal anesthesia had a history of significant PONV or motion sickness or vertigo (inner ear
disease), had a known allergy to drugs used in the study, had previous C/S or pelvic surgery, were
morbidly obese, received metoclopramide or any anti-emetic drugs, and were suffering from

psychological disorders while receiving treatment.

Any case of spinal anesthetic failure, vomiting before administration of study medicines, substantial
hypotension, hypoxia owing to high spinal or excessive sedation, and post-partum bleeding will be

addressed appropriately and dropped from the study. All of the patients gave their informed consent,



and we may record their information for research purposes as long as their identity and the

confidentiality of their medical records are maintained.

Demographic information, operation length, and systolic, diastolic, mean arterial pressure (MAP), and
heart rate were all recorded before anesthesia (basic), after anesthesia induction, and before and
after drug administration. Body Mass Index (BMI) is calculated by dividing weight in kilograms by
height in meters squared. The same scale is used to measure both height and weight for all topics.
BMI is computed as follows: weight (kg) x height squared (m2). Based on BMI, participants were
classified as underweight or normal (24.99 kg/m2), overweight (25 - 29.99 kg/m2), or obese (30
kg/m2).

Ephedrine (5 mg in incremental doses) was used to treat hypotension, which is defined as a drop in
blood pressure of more than 20% from baseline or systolic blood pressure of less than 90 mmHg. To
assess nausea and vomiting (4), Bellville scoring (0: no symptoms, 1: nausea, 2: retching, 3: vomiting)
was utilized. To assess intraoperative sedation, the Richmond Agitation Sedation Score (RASS), which

runs from 0 (calm and alert) to 3 (restless, agitated, and very agitated), was utilized (12).

Procedure: Before the induction of spinal anesthesia, all patients received an IV dosage of normal
saline preload solution, which was performed by delivering 12.5 mg (2.5 mL) of hyperbaric
bupivacaine 0.5%. The anesthetics were then injected into the T4-T5 dermatomes using a 25-gauge
spinal needle (Pencil Point) while the patient was seated to achieve the required level of insensibility.
Patients were inclined to the left to prevent aortic compression, and a face mask with five L/min of
oxygen was employed. Blood pressure was recorded using an automated cuff blood pressure monitor

until neonatal birth and subsequently at five-minute intervals.

Patients were randomly placed into three groups: Group A received propofol (20 mg bolus then 1.0
mg/kg/h infusion), Group B received midazolam (1 mg bolus then 1.0 mg/h infusion), and Group C
received no medication. When the umbilical cord was clamped, these drugs were administered

intravenously in sub-hypnotic doses immediately.



Statistical analysis:

The Statistical Package for Social Sciences (SPSS) version 26 was used to analyze the data. The data
were presented as mean, standard deviation, and ranges. For categorical data, given as frequencies
and percentages. The chi-square test was used to test qualitative and frequency data and check for
any links between the type of drug consumed and specific characteristics. Analysis of variances

(ANOVA) (two-tailed) was used to compare continuous variables between study groups. P values less

than 0.05 were considered significant.

Results & Discussion

In this study, no statistically significant differences (P 0.05) were found between study groups in terms

of age, BMI, duration of operation, MAP, and heart rate before and after anesthesia induction, as well

as before and after medication administration (Table 1).

Table 1: Comparison between study groups in general characteristics

Variable

Age (Year)
BMI (kg/m?)
Duration of operation (Mints.)
MAP (mmHg)
Before anesthesia
After induction of anesthesia
Before drug administration
After drug administration
Heart rate (Beats/minute.)
Before anesthesia
After induction of anesthesia
Before drug administration

Group A

(Mean £ SD)

27.5%4.2
33.62+6.7

44.63+6.3

945+9.8
81.4+9.2
80.5+9.6
73.2+7.7

941+6.4
90.4+9.8
91.4+14.7

Study Group

Group B

(Mean £ SD)

26.8+5.0
32.26+5.4
42.86+8.2

96.3+10.1

80.5+9.5
80.7+10.6
72.8+10.4

90.8+8.7
88.1+11.7
925+7.9

Group C

(Mean £ SD)

27.1+4.1
30.1+6.2
41547

97.5+11.8
79.8+8.7
77.6+8.4
74.6+8.2

91.4+93
89.7+8.7
87.8+8.9

P - Value

0.778
0.421
0.289

0.784
0.921
0.681
0.812

0.412
0.872
0.763



After drug administration 89.2+75 87.4+8.6 88.3+6.5 0.638

In terms of nausea and vomiting, patients in group C had the highest prevalence (56.7%), which was
significantly different from group A (16.7%, P=0.001) and group B (13.3%, P=0.001); however, there

was no statistically significant difference between groups A and B (P=0.717). (Table 2)

Table 2: Comparison between study groups by nausea and vomiting

Nausea and vomiting Total (%)
Study group Yes (%) No (%) = 60 P-value
A 5(16.7) 25(83.3) 30 (50.0) 0.717
B 4(13.3) 26 (86.7) 30 (50.0) '
A 5(16.7) 25(83.3) 30 (50.0) 0.001
C 17 (56.7) 13 (43.3) 30 (50.0) '
B 4(13.3) 26 (86.7) 30 (50.0) 0.001
C 17 (56.7) 13 (43.3) 30 (50.0) '

In terms of sedation level, patients in group B had the highest prevalence (20%), which was
significantly different from group C (3.3%, P=0.044), while there were no statistically significant

differences between groups A and B (P=0.278) or A and C (P=0.3) (Table 3).

Table 3: Comparison between study groups by sedation level

Studv arou Sedation level Total (%) P-value
y grotp Drowsy (%) Alert & calm (%) n= 60
A 3(10.0) 27 (90.0) 30 (50.0) 0278
B 6 (20.0) 24 (80.0) 30 (50.0) '
A 3(10.0) 27 (90.0) 30 (50.0) 03
c 1(3.3) 29 (96.7) 30 (50.0) '
B 6 (20.0) 24 (80.0) 30 (50.0) 0.0u4

C 1(3.3) 29 (96.7) 30 (50.0)



As a typical side effect of spinal anesthesia for elective C/S, nausea, and vomiting affect up to 66% of
patients (13). In pregnant patients undergoing C/S while under spinal anesthesia, midazolam was just
as effective as propofol in avoiding PONV (14). Patients who received a placebo (group C) experienced
the highest proportion of nausea and vomiting (56.7%) in the current trial, and the difference
between groups A and B was statistically significant (P0.05). These findings agreed with those of
Tarhan et al. in 2007 (13), Zabetian et al. in 2016 (15), Khezri et al. in 2009 (16), and Rasooli et al. in
2014 (4). In a 2010 study, Shahriari et al. discovered no evidence of a substantial difference in the
incidence of nausea and vomiting when sub-hypnotic dosages of propofol or midazolam were used
(17). In the current study, 90% of patients in group A were alert and relaxed, compared to 80% of
patients in group B. Similar findings were seen in Rasooli S et al. 2014 (4) investigation. Recent studies
have demonstrated that propofol can reduce intra-operative nausea and vomiting during spinal

anesthesia.

Droperidol and metoclopramide are more effective for C/S. It has been proposed that
benzodiazepines have some benefits for treating nausea and vomiting by diminishing dopaminergic
input to the chemoreceptor trigger zone and therefore lowering anxiety (18). Propofol lowered
synaptic transmission in the olfactory brain in animal studies, which may be related to its antiemetic
effects by lowering the release of excitatory amino acids such as glutamate and aspartate (11).

In pregnant women undergoing C/S under spinal anesthesia, midazolam was similarly efficacious as
propofol in reducing postoperative nausea and vomiting (14). Finally, low doses of midazolam or
propofol given after a cesarean section (after the umbilical cord has been clamped) can reduce
intraoperative nausea and vomiting without significantly lowering blood pressure or heart rate, with
midazolam being more effective than propofol in this regard. The limitation of the current study is

that it was carried out in one center only in Baghdad city...

Conclusion:



Low dosages of midazolam or propofol given after a cesarean section (after the umbilical cord has
been clamped) can reduce intraoperative nausea and vomiting without reducing blood pressure or

heart rate much, with midazolam being more effective than propofol in this regard.

Conflicts of interest: The authors declare no conflicts of interest

Ethical approval: Ethical committee approval has been collected and preserved by the author.

References

1. Jelting Y, Klein C, Harlander T, Eberhart L, Roewer N, Kranke P. Preventing nausea and vomiting in
women undergoing regional anesthesia for cesarean section: challenges and solutions. Local and regional
anesthesia. 2017;10:83.

2. Semiz A, Akpak YK, Yilanhoglu NC, Babacan A, Gonen G, Cam Gonen C, et al. Prediction of
intraoperative nausea and vomiting in cesarean delivery under regional anesthesia. Journal of International
Medical Research. 2017;45(1):332-9.

3. Ashagrie HE, Filatie TD, Melesse DY, Mustefa S. The incidence and factors associated with
intraoperative nausea and vomiting during cesarean section under spinal anesthesia, July 2019. An institution-
based cross-sectional study. International Journal of Surgery Open. 2020;26:49-54.

4. Rasooli S, Moslemi F, Khaki A. Effect of sub hypnotic doses of propofol and midazolam for nausea and
vomiting during spinal anesthesia for cesarean section. Anesthesiology and pain medicine. 2014;4(4).
5. Sung TY, Jee YS, You HJ, Cho CK. Comparison of the effect of general and spinal anesthesia for elective

cesarean section on maternal and fetal outcomes: a retrospective cohort study. Anesthesia and pain medicine.
2021;16(1):49-55.

6. Voigt M, Frohlich CW, Huttel C, Kranke P, Mennen J, Boessneck O, et al. Prophylaxis of intra-and
postoperative nausea and vomiting in patients during cesarean section in spinal anesthesia. Medical science
monitor: international medical journal of Experimental and clinical research. 2013;19:993.

7. Noroozinia H, Mahoori A, Hasani E, Gerami-Fahim M, Sepehrvand N. The effect of acupressure on
nausea and vomiting after cesarean section under spinal anesthesia. Acta Medica Iranica. 2013:163-7.
8. Niu K, Liu H, Chen R-W, Fang Q-W, Wen H, Guo S-M, et al. Use of propofol for prevention of post-

delivery nausea during cesarean section: a double-blind, randomized, placebo-controlled trial. Journal of
anesthesia. 2018;32(5):748-55.

9. Balki M, Carvalho J. Intraoperative nausea and vomiting during cesarean section under regional
anesthesia. International journal of obstetric anesthesia. 2005;14(3):230-41.
10. Rodola F. Midazolam as an anti-emetic. European review for medical and pharmacological sciences.

2006;10(3):121.

11. Kim E-G, Park HJ, Kang H, Choi J, Lee HJ. Antiemetic effect of propofol administered at the end of
surgery in laparoscopic-assisted vaginal hysterectomy. Korean Journal of anesthesiology. 2014;66(3):210-5.

12. Taran Z, Namadian M, Faghihzadeh S, Naghibi T. The Effect of Sedation Protocol Using Richmond
Agitation-Sedation Scale (RASS) on Some Clinical Outcomes of Mechanically Ventilated Patients in Intensive
Care Units: a Randomized Clinical Trial. Journal of caring sciences. 2019;8(4):199-206.

13. Tarhan O, Canbay O, Celebi N, Uzun S, Sahin A, Coskun F, et al. Subhypnotic doses of midazolam
prevent nausea and vomiting during spinal anesthesia for cesarean section. Minerva anestesiologica.
2007;73(12):629-33.



14. Sadeh SS, Tanha FD, Sadeghi S. Prevention of postoperative nausea and vomiting by administration of
sub hypnotic doses of propofol and midazolam during spinal anesthesia for Cesarean section: 1AP3-2.
European Journal of Anaesthesiology| EJA. 2012;29:11.

15. Zabetian H, Kalani N, Khalili A, Sahraei R, Radmehr M. Antiemetic Effects of Midazolam and Propofol
during Spinal Anesthesia on Women Undergoing Elective Cesarean Sections. J Pain Manage Med.
2016;2(116):2.

16. Khezri M, Reshad F, JAVADI A. Comparison of Metoclopramide and low dose Propofol for prophylaxis
of nausea & vomiting after cesarean section. 20009.

17. Shahriari A, Khooshideh M, Heidari MH. Prevention of nausea and vomiting in the cesarean section
under spinal anesthesia with midazolam or metoclopramide. J Pak Med Assoc. 2009;59(11):756-9.
18. Hosseinzadeh H, Eidy M, Golzari SE, Vasebi M. Hemodynamic stability during induction of anesthesia in

elderly patients: propofol+ ketamine versus propofol+ etomidate. Journal of Cardiovascular and thoracic
research. 2013;5(2):51.



