
RESEARCH ARTICLE

Intravenous dexamethasone combined with intrathecal atropine to prevent
morphine-related nausea and vomiting after cesarean delivery: A randomized
double-blinded study
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ABSTRACT
Background: Intrathecal morphine can be considered as a gold standard for analgesia
following cesarean section (CS), which is not devoid of complications namely postoperative
nausea and vomiting. We evaluated the antiemetic effect of intravenous dexamethasone
combined with intrathecal atropine after CS.
Methods: 120 parturient undergoing elective CS under spinal anesthesia were randomized
into three groups. Dexamethasone group (D): Received intrathecal hyperbaric bupivacaine
(0.5% in 2 ml) mixed with morphine (200 µg in 0.5 ml) and normal saline (0.5 ml as placebo)
and intravenous (iv) dexamethasone (8 mg in 2 ml). Atropine group (A): Received hyperbaric
bupivacaine (0.5% in 2 ml) mixed with morphine (200 µg in 0.5 ml) and atropine (100 µg in
0.5 ml), in addition to iv normal saline (2 ml as placebo). Dexamethasone and Atropine group
(DA): Received intrathecally as group A, and iv dexamethasone (8 mg in 2 ml). Follow-up of
both nausea and vomiting was done during the first 24 hours postoperatively.
Results: Nausea was noticed in 7 patients (17.5%) in group D, 8 patients (20%) in group A,
and one patient (2.5%) group DA, with significant differences between DA and D (p = 0.025)
and DA and A (p = 0.013). Regarding vomiting, there were 5 patients (12.5%) in group D, 4
patients (10%) in group A only, with significant differences between DA and D (p = 0.021) and
DA and A (p = 0.041).
Conclusions: Combination of intravenous dexamethasone and intrathecal atropine has additive
antiemetic effect after spinal anesthesia for cesarean delivery using bupivacaine and morphine.
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1. Introduction

Pain is a major problem during the postoperative
period and can be considered as a challenge for the
anesthesiologist. Proper post-operative pain allevia-
tion improves the prognosis, decreases the morbidity,
and increases patient satisfaction [1]. Neuraxial mor-
phine can be considered as a gold standard for
analgesia following cesarean section (CD). Intrathecal
(IT) morphine is not devoid of complications namely
pruritus, and post-operative nausea and vomiting
(PONV) [2,3].

Studies have noted that minor opioid-related
drawbacks after neuraxial morphine injection are
not related to the dose and can even occur with
very small doses of morphine. The incidence of
PONV in patients who received IT opioids is 60% –
80% [4,5]. The other risk factors for the develop-
ment of PONV include female gender, non-smoker
status, general anesthesia with inhalational anes-
thetics, and surgical factors (duration and type of
surgery) [6].

A lot of modalities for prevention and treatment
of neuraxial opioid-induced PONV have been

evolved. Antagonists of 5-HT3 e.g. ondansetron
and granisetron have good efficacy, but their cost
limits their use [7]. Dopamine receptor antagonists
e.g. droperidol, prochlorperazine, and metoclopra-
mide are commonly used, but they carry the risk of
extrapyramidal symptoms [8].

On the other hand, corticosteroids have been
proven to be effective for prevention of PONV,
which could be associated with general anesthesia
[8], and reduction of PONV in women undergoing
pelvic surgery and CS under epidural anesthesia
with morphine as an adjuvant [9]. Intrathecal atro-
pine also carries a significant antiemetic effect, and
this can make it a valuable pharmacologic modality
for the prevention of intrathecal opioid-related
PONV [10,11].

Based on these studies, we have established our
hypothesis to investigate the utility of intravenous (iv)
dexamethasone combined with intrathecal (IT) atro-
pine for prevention of morphine-induced PONV as
a primary outcome in parturient undergoing CS
under spinal bupivacaine anesthesia plus morphine
sulfate as an adjuvant.
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2. Materials and methods

2.1. Study design

This double-blinded randomized controlled clinical trial
was carried out at Woman Health Hospital (Assiut
University, Egypt), during the period between March
and August 2017. The study was established in accor-
dance with the CONSORT Statement for Reporting Trials
as shown in Figure 1. It was firstly approved by Faculty of
Medicine, Assiut University local ethics committee
under the number of IRB00009916 and registered in
clinical trials under the number of NCT03387956.
Informed written consent has been obtained from
each participant.

2.2. Inclusion criteria

One hundred twenty parturient, ASA physical status I–II,
undergoing elective CS under bupivacaine spinal
anesthesia in conjunction with IT morphine were
included in this study. Exclusion criteria included
patients with systemic diseases, e.g. gastric, esophageal,
renal or hepatic problems, those with a history of
chronic cough, smoking, morbid obesity, retching,
vomiting, moderate to severe nausea in 24 hours pre-
ceding anesthesia. Patients who have contraindications
for IT injection e.g. coagulopathy, and or infection at the
suspected injection site were excluded as well.

2.3. Randomization

The participants were equally randomized into three
groups through a web-based randomizer (https://
www.randomizer.org) and randomization tables were
generated and enclosed in a sealed envelope. Just

prior to anesthesia, an anesthetist (Not sharing in
the study) has prepared the intravenous and intrathe-
cal solutions (The solution volume was equal in all
groups; 3 ml for intrathecal injection, and 2 ml for iv
injection) in color-coded syringes under completely
sterile conditions according to the group which
patient’s number assumed to be in it. The solutions
were then given to the anesthetist who was kept
blind to the definite mixture of the prepared solutions
and responsible for anesthesia. The outcome asses-
sing physician and the patients also remained blind to
the grouping until the end of the study. Decoding of
the collected data results (group-based) was finally
done by the statistician.

2.4. Anesthesia technique

Upon arrival to the operating room, patients were
monitored with non-invasive blood pressure, ECG,
and pulse oximetry. An intravenous 18-gauge cannula
was inserted in a peripheral vein for fluid administra-
tion [Ringer’s lactate solution (10 ml/kg)]. After careful
antiseptic preparation with the patient was kept in
a sitting position, the subarachnoid injection was
done through a 25-gauge Whitacre spinal needle at
L4–L5 interspaces. Then the patient was allowed to
lay down in bed with a 15° tilting of the patient to the
left by a wedge placed under the right hip.
A prophylactic iv ephedrine sulfate was given in
a bolus dose of 5 mg. Urinary bladder catheter was
inserted to all the parturient after intrathecal injection.

2.5. Study groups

40 patients in each group as follows:

Figure 1. CONSORT flow-chart.
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● Dexamethasone group (D): Patients received
intrathecal hyperbaric bupivacaine, (Marcaine spinal
heavy 0.5% by Astra Zeneca, Buyukdere Cad.) in
a dose of 10 mg (2 ml) mixed with morphine
(Morphine Sulfate by Dawaya, Egypt) in a dose of
200 µg (0.5 ml was withdrawn from a syringe con-
taining 4 mg morphine sulfate diluted in 10 ml
normal saline) and normal saline (0.5 ml) as placebo
[Total volume 3 ml], followed by iv dexamethasone
(Dexamethasone by AMRIYA, Egypt) 8 mg (2 ml).

● Atropine group (A): Patients received intrathecal
hyperbaric bupivacaine 10 mg (2 ml 0.5%) mixed
with morphine 200 µg (0.5 ml) and atropine
(Atropine sulfate CID by Dawaya, Egypt) 100 µg
(0.5 ml was withdrawn from a syringe containing
2 mg atropine sulfate diluted in 10 ml normal
saline) [Total volume 3 ml], followed by iv injec-
tion of normal saline (2 ml as placebo).

● Dexamethasone and Atropine group (DA):
Patients received intrathecal hyperbaric bupiva-
caine in a dose of 10 mg (2 ml) mixed with
morphine 200 µg (0.5 ml) and atropine 100 µg
(0.5 ml) [Total volume 3 ml], followed by iv injec-
tion of dexamethasone 8 mg (2 ml).

All episodes of PONV during the follow-up period as
a primary goal monitored through a direct questionnaire
and recorded according to scales shown in Table 1 [12].
Grade 2 or more, nausea and/or vomiting with stable
hemodynamic were treated by iv injection of 4 mg
ondansetron. Incidence of postoperative itching was
monitored and treated with 25 mg iv diphenhydramine.
Respiratory depression (RR <8 breaths/min or
SPO2 < 90%) was managed with oxygen therapy, non-
invasive or invasive ventilation as appropriate. Pain inten-
sity was assessed by using a visual analog pain scale (VAS
with 0 = no pain and 10 = the worst imaginable pain)
every two hours during the first 24 hours postoperatively.
Patients were not being awakened during sleep (VASwas
considered to be < 3). Rescue analgesia was given in the
form of iv ketorolac tromethamine (30 mg) if the visual
analog scale (VAS) has reached ≥3.

Non-invasive blood pressure was controlled after
spinal anesthesia every two minutes until the fetus
delivery, then every five minutes until the end of
operative intervention. Heart rate, systolic, diastolic

and mean arterial blood pressures and respiratory
rate were recorded before intrathecal injection and
every two hours during the first 6 hours, then every
6 hours along the next 18 hours. The sensory level
was checked bilaterally regarding the blunt pinprick
and temperature (frozen plastic ampules of sterile
water) along the midclavicular line. The motor
block was evaluated through the modified
Bromage scale (0 = extended leg lift, 1 = just
knee flexion, 2 = foot movement only, 3 = no
movement absolutely). After intrathecal injection,
the onset and duration of sensory were recorded.
Intraoperative hypotension was defined as systolic
blood pressure <100 mmHg or a decrease of it
>20% from the baseline. Episodes of intraoperative
hypotension were treated with iv ephedrine sulfate
boluses of 5 mg as required. After the end of the
follow-up period, the mean of each hemodynamic
parameter and respiratory rate were calculated and
compared.

2.6. Statistical analysis

A sample size of 38 patients per group was calculated
and guided by a previous study [10] which estimated
the incidence of morphine induce PONV as 56%. This
sample size could be sufficient to detect a 20% reduc-
tion in the incidence of PONV after adding atropine to
intrathecal morphine with a study power of 90% and at
the significance level of 5%. We added two patients in
each group to compensate for dropouts. All data were
analyzed by computer program IBM, SPSS (Statistical
Package for Social Sciences), Version 23, 2015, and firstly
tested through the Anderson-Darling test for normality
and homogeneity of variances. Categorical variables
were described as a number (ratio), whereas continuous
variables described as mean ± standard deviation (SD).
Parametric continuous variables were compared by the
one-way ANOVA test, whereas non-parametric variables
by Kruskal-Wallis test. Chi-square test was used to com-
pare categorical variables. For all statistical tests the
p-value <0.05 was considered a statistically significant
difference (confidence interval 95%).

3. Results

As shown in the CONSORT flow-chart 120 patients
were included and completed the study period
(Figure 1). The patients in the three groups were
comparable regarding their demographic and opera-
tive data (p > 0.05) as shown in Table 2.

Postoperative nausea in the first 24 hours post-
operatively has occurred in 7 patients 17.5% (95%
CI = 5.1% – 29.8%) in group D (grade 2 = 6 patients
and grade 3 = 1 patient), 8 patients 20% (95%
CI = 7.0% – 32.9%) in group A (grade 1 = 5 patients
and grade 2 = 3 patient), and one patients 2.5% (95%

Table 1. Grading of nausea and vomiting severity.
Grading of Nausea severity

0 No nausea
1 Mild nausea, not requesting pharmacological rescue
2 Moderate nausea, requesting pharmacological rescue
3 Severe Nausea resistant to pharmacological treatment

Grading of Vomiting severity

0 No vomiting
1 Mild vomiting, not requesting pharmacological rescue
2 Moderate vomiting, requesting pharmacological rescue
3 Severe vomiting resistant to pharmacological treatment
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CI = (−2.5% – 7.5%) in group DA had nausea (grade
1 = 1). There were significant differences between DA
and D groups, as well as, DA and A groups as shown
in Figure 2.

Five patients 12.5% (95% CI = 1.7% – 23.2%) in
group D had vomiting (grade 1), 4 patients 10%
(95% CI = 0.2% – 19.7%) in group A had vomiting
(grade 1 = 3 patients and grade 2 = 1 patient) and no
patient 0.0% in group DA had vomiting. There were
significant differences between DA and D groups, as
well as, DA and A groups as shown in Figure 3.

Table 3 shows statistically insignificant differences
between the three groups as regards to the mean
24 hours cardiorespiratory parameters and VAS pain
score. The incidence of intraoperative hypotension
showed non-significant differences between the
three study groups. The hypotension episodes were
not correlated to nausea and vomiting. On the other
hand, the incidence of postoperative itching was sig-
nificantly higher in group A when compared to group
D and group DA. No recuse analgesia was requested
during the 1st postoperative day and VAS was almost
always ≤ 2 in all patients.

4. Discussion

This study involved 120 female patients undergoing
cesarean delivery under spinal anesthesia. Our results

revealed that the incidence of PONV in the iv dexametha-
sone combined with IT atropine DA group was 2.5% for
nausea and 0.0% for vomiting and no patient required iv
ondansetron compared to both iv dexamethasone group
D and IT atropine group A. Dexamethasone group D has
the incidence of 17.5% and 12.5% for nausea and vomit-
ing respectively when compared to atropine only group
A, which has nausea and vomiting incidence of 20% and
10% in consequence.

Up to our knowledge, this is the first clinical study
which used both dexamethasone and atropine in one
group and compared the effect of such combination
upon PONV in comparison to atropine or dexametha-
sone in another two separate groups. Additionally,
one study was done by Bagomedov et al. and com-
pared three intravenous medications for prevention of
intraoperative nausea, vomiting, and abdominal dis-
comfort during caesarian section under spinal
anesthesia in three groups of 150 women. They men-
tioned that intravenous atropine in a small dose
(0.006–0.009 mg/kg) was superior to dexamethasone
(0.04–0.1 mg/kg) and droperidol (0.08–0.12 mg/kg)
[13]. The slight differences between our results and
this study could be assumed to the variability of the
dose and route of atropine administration.

Dexamethasone exerts its antiemetic action
through its effect on glucocorticoid receptors which
found in the nucleus of the solitary tract, the raphe

Table 2. Demographic and operative data in the three groups.

Variable Group D (n = 40) Group A (n = 40) Group DA (n = 40)

P-value

P1 P2 P3

Age (y) 25.8 ± 4.9 26.4 ± 4.8 26.2 ± 4.3 0.58 0.69 0.84
Wt. (kg) 79.7 ± 4.9 80.05 ± 8.5 81.6 + 5.4 0.82 0.10 0.33
Height (cm) 163 ± 9.3 163.6 ± 9.7 162 ± 8.2 0.78 0.61 0.43
Gestational age (week) 37.3 ± 0.7 37.3 ± 0.4 37.5 ± 0.6 0.44 0.17 0.08
Parity (Primipara/Multipara) 18/22 16/24 18/22 0.66 1 0.66
Duration of operation (minutes) 58.4 ± 6.3 57.5 ± 6.1 57.3 ± 6.5 0.53 0.44 0.87
Apgar Score”
• 0
• 5

9.7 ± 0.5
10.0 ± 0.0

9.6 ± 0.6
10.0 ± 0.0

9.7 ± 0.3
10.0 ± 0.0

0.42 0.28 0.35

Data are expressed as mean± standard deviation, numbers (ratios). Group D = Dexamethasone group. Group A = Atropine group. Group DA = Dexamethasone
and atropine group. P1 between groups D and A, P2 between groups D and DA, P3 between groups A and DA. p < 0.05 = *significant difference.

Figure 2. The incidence and grades of nausea in the three
study groups.
Caption: Data are expressed as percentage. Group D = Dexamethasone
group. Group A = Atropine group. Group DA = Dexamethasone and
atropine group. P1 between groups D and A, P2 between groups D and
DA, P3 between groups A and DA. p < 0.05 = *significant difference.

Figure 3. The incidence and grades of vomiting in the three
study groups.
Caption: Data are expressed as percentage. Group D = Dexamethasone
group. Group A = Atropine group. Group DA = Dexamethasone and
atropine group. P1 between groups D and A, P2 between groups D and
DA, P3 between groups A and DA. p < 0.05 = *significant difference.

68 E. ABDALLA ET AL.



nucleus, and the area postrema [14]. These nuclei are
well known to have significant neuronal activity in the
regulation of nausea and vomiting. Dexamethasone
has been reported to be effective for PONV preven-
tion in patients undergoing tonsillectomy [15], thyr-
oidectomy [8], cholecystectomy [16], and cesarean
section under epidural [17] or spinal anesthesia with
morphine [18]. It is also effective in preventing nausea
and vomiting associated with chemotherapy [19].
D’Souza et al. noticed that a single dose of dexa-
methasone was safe, effective, had a lesser cost and
could be a good alternative to single dose ondanse-
tron for the PONV prevention after the gynecologic
laparoscopic intervention [20].

Interestingly, Baciarello and his colleagues had men-
tioned that a small-dose IT atropine significantly
reduced the relative risk of PONV, and they mentioned
that IT atropine exerts its central nervous system effects
with minimal or no involvement of extra-neural mus-
carinic receptors [10]. Based on these observations and
the availability of a preservative-free preparation, the
obstetric anesthesia team of our department began
a prospective exploratory analysis using atropine as an
adjunct to standard subarachnoid anesthesia as prophy-
laxis for PONV after the approval of our institution’s
medical direction board and the local Ethics Committee.

In 1996, Ramaioli described the benefit of adding
atropine (20µg) to intrathecal morphine to prevent
post-operative emesis [11]. On the other hand, iv
atropine as a postoperative antiemetic was earlier
described by Chhibber et al. in 1999. They observed
that the reversal of neuromuscular blockade with
atropine and neostigmine was associated with
a lower incidence of postoperative emesis compared
with glycopyrrolate and neostigmine in children
undergoing tonsillectomy [21]. Additionally, a study
done by Ozcan et al. concluded that the premedica-
tion with diazepam and atropine sulfate decreases
nausea and vomiting after strabismus surgery [22].

Gehling and his colleges’ study results demon-
strated a clear and clinically significant antiemetic
effect of atropine when administered with IT bupiva-
caine and morphine for the scheduled Cesarean sec-
tion. The IT atropine was significantly valuable in
comparison to the preoperative intravenous atropine
administration as regards the problem of PONV [23].

Hypotension could be the most important cause of
intraoperative nausea and vomiting that occurs during
this type of surgeries under spinal anesthesia.
Hypotension can induce emetic symptoms by leading
to cerebral hypoperfusion [24]. According to our results,
there were insignificant differences between groups
regarding hemodynamic parameters, and the changes
which occurred within each group were within clinically
accepted ranges. No participant has requested rescue
analgesia during the follow-up period. Our results
regarding such two interests are in agreement with
the previously mentioned studies [10,23].

4.1. Limitations

The total consumption of diphenhydramine and
ondansetron were not recorded. Diphenhydramine
has an antiemetic effect and could have some con-
flicts with the study of drugs. We have used regular
morphine with preservative, and actually, this is the
only available form in our country.

5. Conclusion

Combination of IV dexamethasone (8 mg) and IT
atropine (100 µg) had additive antiemetic effect
after spinal anesthesia for cesarean delivery using
bupivacaine with morphine (0.3 mg). This combina-
tion showed a safety profile upon hemodynamics
and did not affect the analgesic efficacy of
morphine.

Table 3. Cardiorespiratory parameters, characteristics of sensory block, visual analog pain scale, and itching in the three study
groups.

Variable Group D (n = 40) Group A (n = 40) Group DA (n = 40)

P-value

P1 P2 P3

Heart rate (beat/min) 86.3 ± 11.2 88.6 ± 12.9 86.6 + 12.3 0.39 0.91 0.48
Systolic blood pressure (mmHg) 104.2 ± 6.2 103.3 ± 8.4 106.5 ± 8.1 0.59 0.16 0.09
Diastolic blood pressure (mmHg) 69.3 ± 6.0 70.6 ± 4.5 71.6 + 5.4 0.28 0.08 0.37
Mean blood pressure (mmHg) 81.1 ± 4.3 81.9 ± 6.2 83.2 ± 8.2 0.50 0.15 0.16
Patients developed intraoperative hypotension 1 (2.5%) 2 (5%) 1 (2.5%) 0.56 1 0.56
Respiratory rate (breath/min) 18.5 ± 2.5 18.4 ± 2.2 17.9 + 0.4 0.85 0.14 0.16
Sensory block (minutes)
• Onset
• Regression to L5

1.86 ± 0.63
186.6 ± 19

1.92 ± 0.42
186.4 ± 18

1.77 ± 0.43
185.9 ± 19.3

0.62
0.9

0.46
0.91

0.12
0.93

Visual analog scale 1.2 ± 1.1 1.3 ± 1.12 1.1 ± 1.1 0.69 0.69 0.47
Postoperative Itching 5 (12.5%) 32 (80%) 6 (15%) <0.001* 0.75 <0.001*

Data are expressed as mean± standard deviation, numbers (percentages). p < 0.05 = *significant difference. Group D = Dexamethasone group. Group
A = Atropine group. Group DA = Dexamethasone and atropine group. P1 between groups D and A, P2 between groups D and DA, P3 between groups
A and DA. p < 0.05 = *significant difference.
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