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Abstract  

Background:  Hypotension is one of the most common  
intra-operative complications associated with spinal anaesthe-
sia. Its incidence in caesarean section has been estimated to  
be as high as 50-60%. The cardinal symptoms of hypotension  

include light headedness or dizziness. If the blood pressure  
is markedly low, loss of consciousness and seizures may  

occur. Several studies suggest that hypotension during spinal  

anaesthesia may causes everal adverseevents such as delirium  
and coronary ischemia. In spite of using a lot of prophylactic  

measures as left displacement of the pregnant uterus, Admin-
istration of pre-load or co-load of crystalloid and colloid  
solutions and use of vasopressors, none of them can totally  

avoid maternal hypotension post-spinal anaesthesia.  

Aim of Study:  The aim of the study was to compare  
efficacy and safety of Ephedrine versus Ondansetron versus  

Dexamethasone inpreventing spinal anaesthesia-induced  

hypotension in parturients undergoing caesarean section.  

Patients and Methods:  This study was a comparative  
randomized double-blind trial applied on 153 patients divided  

into three Groups, Group I (n=52): Received 25mg ephedrine  

(1ml) IM and 5ml saline (IV), 25 minutes before spinal  
anaesethia; Group II (n=50): Received 4mg ondansetron in  
5ml normal saline (IV), and 1ml saline IM, 25 minutes before  
spinal anesthesia, and Group III (n=51): Received 4mg dex-
amethasone in 5ml normal saline (IV) and 1ml saline IM, 25  
minutes before spinal anesthesia. All cases were collected  
from anesthesia Department at Bab El Shearia university  
Hospital, Al-Azhar University during the period from April  
2019 to April 2021.  

Results: There is statistically significant difference in  
degree of hypotension between the studied groups, hypotension  

in Ephedrine group was in 20 cases (38.5%), followed by  
Dexamethasone group 14 cases (27.5%), while the Ondansetron  

group was in 8 cases (16%). By looking at the dose of vaso-
constrictors, vomiting, nausea and shivering, the results  

showed no statistically significant differences.  
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Conclusion:  The preemptive use of Ephedrine, Ondanset-
ron and Dexamethasone in reducingpost-spinal hypotension  

(PSH) in obstetric patients undergoing cesarian sectionshowed  
thatthe Ondansetron drug was more effective in reducing  

post-spinal hypotension than Dexamethasone followed by  

Ephedrine.  
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Introduction  

HYPOTENSION  is one of the most common  
intra-operative complications associated with spinal  

anaesthesia. Its incidence in caesarean section has  

been estimated to be as high as 50-60% [1] .  

This incidence is present despite fluid preload-
ing, lateral uterine displacement and the use of  

vasopressor agents. It occurs due to sympathetic  
block which leads to autonomic nervous system  
disturbances and a decrease in systemic vascular  

resistance. This can occur because the level of  

block must be at least at T4 to ensure adequate  

analgesia [1] . Hypertension, advancedage, obesity,  

higher neonatal weight, and a block at higher spinal  
levels are considered potential risk factors. Severe  

hypotension following spinal anaesthesia in cae-
sarean section is a dangerous complication. If it is  

unnoticed or inadequately treated, it can lead to  

serious maternal or fetal compromise [2] .  

The cardinal symptoms of hypotension include  

light headedness or dizziness.If the blood pressure  

is markedly low, loss of consciousness and seizures  
may occur. Other symptoms associated with low  

blood pressure include chest pain, shortness of  

breath, arrhythmia. It also includes headache,  
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nausea, vomiting and fatigue [3] . Several other  
studies suggest that hypotension during spinal  
anaesthesia may cause several adverse events such  

as delirium and coronary is chemia [4] .  

Several measures were adopted to prevent or  
at least reduce the incidence of hypotension induced  

by spinal anaesthesia. They include patient position  

as displacement of the pregnant uterus to prevent  

aortocaval compression. Administration of pre-
load and/orco-loadof crystalloid and colloid solu-
tions helps to increase the intravascular volume,  
using small sized spinal needle. We can use als-
ovasopressors boluses as ephedrine, phenylephrine  

and finally reduce the local anaesthetic dose. In  

spite of using all the prophylactic measures de-
scribed, none of them can totally avoid maternal  

hypotension post-spinal anaesthesia [5] .  

Therefore, there should be an interventional  

study to preventor at least reduce the incidence of  

hypotension following spinal anesthesia in caesar-
ean section [5] .  

Ephedrine, an indirectly acting sympathomi-
metic amine, is probably the vasopressor of choice  
in obstetric anesthesia. Although ephedrine has  
mixed a- and 0 -adrenoreceptor activity, it maintains  
arterial pressure mainly by increases in cardiac  
output (CO) and heart rate as a result of its pre-
dominant activity on β 1-adrenoreceptors [6] .  

Ondansetron is a highly specific and selective  
serotonin 5-HT3 receptor antagonist with low  

affinity for dopamine receptors. Several studies  

have shown that it can prevent hypotension after  

spinal anaesthesia in pregnant and non-pregnant  

women [7] . A recent meta- analysis concluded that  

ondansetron may reduce the incidence of hypoten-
sion induced by spinal anesthesia [8] . The mecha-
nism of action is believed to be inhibition of the  

Bezold-Jarisch reflex (BJR). This reflex is mediated  

through vagalafferents.When activated,it causes  

hypotension and bradycardia [9] .  

Triggering of chemoreceptors sensitive to sero-
tonin in the intra cardiac wall can occur by a  
reduction in blood volume. It may lead to increased  

vagal nerve activity, followed by bradycardia and  
vasodilatation. Effect of prophylactic Ondansetron  
on blood pressure has not been compared in a  
clinical trial with that of another agent of the anti-
emetic drugs. In this study Ondansetron will be  
compared with dexamethasone as a prophylactic  
measure to prevent or at least reduce post-spinal  

hypotension in caesarean section [10] .  

Dexamethasone is a synthetic glucocorticoid  

40-50 times more potent than hydrocortisone and  

even longer acting. It can elevate the blood pressure  

[11] . The exact mechanism by which glucocorti-
coids elevate blood pressure is not completely  
understood. It appears to increase responsiveness  
to vasoconstrictors and decrease vasodilator pro-
duction as nitricoxide [12] .  

The aim of the study was to compare efficacy  
and safety of Ephedrine, Ondansetron versus dex-
amethasone in preventing or reducing the incidence  
of hypotension following spinal anaesthesia in  
caesarean section.  

Patients and Methods  

This study is a randomized double-blind trial  
applied on 153 patients divided into three Groups,  
Group I (n=52): Received 25mg ephedrine (1ml)  

IM and 5ml saline (IV), 25 minutes before spinal  
anaesethia; Group II (n=50): Received 4mg on-
dansetron in 5ml normal saline (IV), and 1ml saline  
IM, 25 minutes before spinal anesthesia, and Group  
III (n=51): Received 4mg dexamethasone in 5ml  
normal saline (IV) and 1ml saline IM, 25 minutes  
before spinal anesthesia. All cases were collected  

from anesthesia Department at Bab El Shearia  

University Hospital, Al-Azhar University during  

the period from April 2019 to April 2021.  

Inclusion criteria:  

All participants are be full term, singleton, ASA  
I and II pregnant patients between the age of 18  
and 35 years scheduled for caesarean section under  
spinal anaesthesia wereincluded in the study.  

Exclusion criteria:  

Patients with cardiac, pulmonary, renal, hepatic,  

neuromuscular disorders and diabetes mellitus  

were excluded from the study. Contraindication to  

spinal anaesthesia e.g. coagulopathy, Hypersensi-
tivity to the used drugs and patients who take  
antidepressants in the form of serotonin antagonists  
or corticosteroids were also excluded.  

In the preparation room, history was taken from  

all patients with documentation of the age, Amer-
ican Society of Anesthesiologists' score and gesta-
tional age. Then Preoperative preparations were  

done to all patients in the form of recording the  
laboratory investigations complete blood picture,  
coagulation profile, albumin, urine analysis, liver  
and renal functions and after that an intravenous  

access was obtained.  

Then, the patient baseline vital signs were  

recorded 5 minutes before receiving the drugs of  

study including non-invasive measurement of systo- 
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lic, mean, diastolic arterial pressures, heart rate,  

ECG, oxygen saturation.  

The patient received preload in the form of 250  

ml Ringers solution and another 250ml as a co-
load while receiving spinal anesthesia.  

The patient was placed in the sitting position,  

sterilization of the back and local anaesthetic  

infiltration was done. After that, spinal anesthesia  
was performed at the level L3-L4 with a 25 G  

Quincke needle (B.Braun) using a hyperbaric bupi-
vacaine solution (Sunnypivacaine) 5mg/mL in a  

dose of 0.09mg/cm patient's height.  

The patient was placed in a supine position  

immediately after regional blockade with a left  
lateral tilt. The sensory and motor block were  

assessed bilaterally by cold discrimination using  
a frozen sachet of normal saline or ice cube and  

by modified bromage scale (0: no motor block, 1:  
inability to raise extended legs, 2: inability to flex  

knees, 3: inability to flex ankle joints) respectively  
to ensure adequate anaesthetic block.  

Ethical considerations:  

The study was performed after ethical commit-
tee approval of faculty of medicine Al-Azhar Uni-
versity and informed consent from the patients.  
The study protocol was explained to the patients  

after taking their consent to the type of anaesthesia  

and surgical procedure.  

Study tools and study procedures:  
Hemodynamic parameters; blood pressure using  

non-invasive measurement, heart rate, oxygen  
saturation were immediately recorded after resum-
ing the supine position then every 5 minutes in the  

first 20 minutes then every 10 minute until skin  
closure and in recovery room.  

Other complications as dizziness, nausea, vom-
iting, post anaesthetic shivering as well as side  

effects of the used drugs were monitored and  

recorded.  

Hypotension is defined as a decrease of mean  

arterial pressure 20% below the baseline.  

In case of hypotension, 10mg of ephedrine with  
100ml fluid was administrated intravenously and  
repeated until restoration of baseline values.  

The primary investigated outcome was the  
incidence of post spinal hypotension in caesarean  

section.  

Secondary outcomes included safety and the  
least side effects of the used drugs as nausea,  

vomiting, dizziness, blurring of vision, shivering  
and total dose of vasopressors used.  

Statistical analysis:  
Recorded data were analyzed using the statis-

tical package for social sciences, version 20.0  
(SPSS Inc., Chicago, Illinois, USA). Quantitative  

data were expressed as mean ±  standard deviation  
(SD). Qualitative data were expressed as frequency  

and percentage. A one-way analysis of variance  
(ANOVA) when comparing between more than  

two means. Post Hoc test: Least Significant Dif-
ference (LSD) was used for multiple comparisons  

between different variables.Chi-square (x 2) test of  
significance was used in order to compare propor-
tions between qualitative parameters. The confi-
dence interval was set to 95% and the margin of  
error accepted was set to 5%. p-value <0.05 was  
considered significant.  

Results  

There was no statistically significant difference  

between groups in those parameters.  

As regards The Nausea and vomiting there  

were 13 cases (25%) in Ephedrine Group, also  
were 5 cases (10%) in Ondansetron Group, as for  

the N&V in Dexamethasone group there were 10  

cases (19.6%); there is no statistically significant  

difference with (p-value=0.141 non-significant)  
(Table 1).  

As regards thesystolic blood pressure “mmHg”  
differences between the studied groups, there was  

statistically significant reduction in systolic blood  

pressureover the periods compared with the base line  

in all groups. Moreover, patients in the Ephedrine  
group had significantly lower systolic blood pressure  

compared to Ondansetron Group, while Dexametha-
sone group was non significantlylower than the  
Ondansetron group. Fig. (1).  

As regards thediastolic blood pressure “mmHg”  

differences between the studied groups, there was  

statistically significant reduction in diastolic blood  
pressureover the periods compared with base line in  

all groups. Moreover, patients in the Ephedrine group  

had significantly lower diastolic blood pressure  
compared to Ondansetron group, while Dexametha-
sone group wasnon significantly lower than the  
Ondansetron group. Fig. (2).  

As regards the mean arterial blood pressure  

“mmHg” differences between the studied groups,  

there was statistically significant reduction in mean  

arterial blood pressureover the periods compared  

with the base line in all groups. Moreover, patients  
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in the Ephedrine group had significantly lower mean  
arterial blood pressure compared to Ondansetrong-
roup, while Dexamethasone group was non signifi-
cantly lower than the Ondansetron group (Table 2).  

This table shows statistically significant difference  
between groups according to intraoperative MBP  
(mmHg) at 0min., At 10min., At 15min., At 20min.,  
At 30min., At 40min.  

As regards the heart rate “beat/min” differences  

between the studied groups. there was statistically  

significant reduction in heart rateover the periods  

compared with the base line heart rate in all groups.  

Moreover, patients in the Ephedrine group had sig-
nificantly lower heart rate compared to Ondansetron  

group, while Dexamethasone group wasnon signifi-
cantly lower than the Ondansetron group (Table 3).  

This table shows statistically significant difference  
between groups according to intraoperative heart rate  

at 0min., At 5min., At 15min., At 20min., At 30min.,  
At 40min.  

As regards the blood pressure changes between  

the studied groups, there was statistically significant  
higher hypotension incidence in Ephedrine group 20  

cases (38.5%), followed by Dexamethasone 14 cases  

(27.5%), while the lowest incidence was Ondansetron  
8 cases (16%).  

As regards the heart rate changes between the  

studied groups, there was statistically significant  
higher bradycardia incidence in Ephedrine group 19  
cases (36.5%), followed by Dexamethasone 13 cases  

(25.5%), while the lowest incidence wasondansetron  
7 cases (14%) (Table 3).  

As regards the intraoperative O2 saturation. There  

is no statistically significant differences between the  

studied groups(p>0.05) (Table 5).  

Table (1): Comparison between Group I: Ephedrine, Group II: Ondansetron and Group III: Dexamethasone  

according to their demographic data regarding age, BMI, ASA, duration of surgery, intraoperative  

nausea and vomiting.  

Demographic data  
Group I:  

Ephedrine  
(N=52)  

Group II:  
Ondansetron  

(N=50)  

Group III:  
Dexamethasone  

(N=51)  
p-value  

Age (years)  27.03±4.60  26.01±4.42  28.05±4.77  0.087  
BMI [wt/(ht)^2]  29.10±4.95  28.13±4.78  30.07±5.11  0.147  

ASA  

I  8 (15.4%)  9 (18.0%)  6 (11.8%)  0.678  
II  44 (84.6%)  41 (82.0%)  45 (88.2%)  

Duration of surgery (min)  48.75± 14.89  47.75± 13.72  49.75± 15.06  F=0.238  

Intraoperative Nausea & Vomiting  
Yes  13 (25.0%)  5 (10.0%)  10 (19.6%)  0.141  
No  39 (75.0%)  45 (90.0%)  41 (80.4%)  

Using: F- One Way Analysis of Variance; x 2 : Chi-square test p-value>0.05 NS  

Table (2): Comparison between Group I: Ephedrine, Group II: Ondansetron and Group III: Dexamethasone  

according to their intraoperative mean arterial blood pressure (mmHg).  

Intraoperative mean  
arterial blood  

pressure (mmHg)  

Group I:  
Ephedrine  

(N=52)  

Group II:  
Ondansetron  

(N=50)  

Group III:  
Dexamethasone  

(N=51)  
ANOVA  p-value  

Pre Spinal  93.10±8.99  92.20± 12.41  92.66± 10.04  0.093  0.912  
At 0min.  75.37±9.68B  80.29±9.98A  77.03± 10.24AB  3.202  0.043 *  
At 5min.  71.18± 13.31  75.47± 12.85  73.30±8.72  1.681  0.190  
At 10min.  74.79±8.98B  79.65±9.65A  76.84±8.21 AB  3.772  0.025*  
At 15min.  72.55± 12.62B  78.75±9.40A  76.16± 13.94AB  3.352  0.038*  
At 20min.  70.69± 11.25B  77.37± 10.97A  74.50±8.19AB  5.478  0.005*  
At 30min.  71.47±9.77B  78.03± 11.31A  73.69±8.82AB  5.644  0.004*  
At 40min.  70.82± 11.33B  78.47± 11.30A  74.35± 11.74AB  5.687  0.004*  
At 50min.  87.66± 13.49  90.04± 10.30  88.25± 13.32  0.500  0.607  

Using: F- One Way Analysis of Variance.  p-value>0.05 NS  *p-value <0.05 S p-value <0.001 HS.  
- Different small letters indicate significant difference at (p<0.05) among means in the same row.  
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Table (3): Comparison between Group I: Ephedrine, Group II: Ondansetron and Group III: Dexamethasone  

according to their intraoperative heart rate (beat/min).  

Intraoperative mean  
Heart Rate (beat/min)  

Group I:  
Ephedrine  

(N=52)  

Group II:  
Ondansetron  

(N=50)  

Group III:  
Dexamethasone  

(N=51)  
ANOVA  p-value  

Pre Spinal  102.87± 13.35  101.97± 12.76  102.43±9.34  0.072  0.930  
At 0min.  78.04± 12.05B  84.72± 13.33A  81.69± 13.08AB  3.473  0.034*  
At 5min.  72.84± 11.66B  78.69±9.87A  76.72± 10.64AB  3.918  0.022*  
At 10min.  74.24± 11.89  78.73±9.27  77.14±9.28  2.530  0.083  
At 15min.  70.94± 12.46B  77.27± 12.00A  75.05±9.18AB  9.978  <0.001 **  
At 20min.  66.92±9.06B  73.33± 13.25A  70.98± 11.60AB  4.135  0.018*  
At 30min.  70.42± 10.35B  77.07± 11.95A  73.33± 12.15AB  4.277  0.016*  
At 40min.  68.15± 10.88B  75.49± 12.11A  72.05± 12.02AB  5.049  0.008 *  
AT 50min  91.55±9.03  94.10± 10.88  92.80± 12.70  0.690  0.503  

Using: F- One Way Analysis of Variance. p-value>0.05 NS.  *p-value <0.05 S. **p-value <0.001 HS. 
--  Different small letters indicate significant difference at ( p<0.05) among means in the same row.  

Table (4): Comparison between Group I: Ephedrine, Group II: Ondansetron and Group III: Dexamethasone  

according to their intraoperative O2 saturation.  

Intraoperative O2  
saturation  

Group I:  
Ephedrine  

(N=52)  

Group II:  
Ondansetron  

(N=50)  

Group III:  
Dexamethasone  

(N=51)  
p-value  

Pre Spinal  98.44±0.93  98.61 ±0.83  98.35±0.87  0.323  
Post Spinal  98.89±0.94  98.91 ±0.76  98.57±0.74  0.066  
At 5min.  97.86±0.82  97.81 ±0.78  97.98±0.94  0.586  
At 10min.  98.15±0.72  98.11±0.71  98.39±0.91  0.155  
At 15min.  98.83±0.80  98.61 ±0.82  98.53±0.65  0.120  
At 20min.  97.63±0.65  97.46±0.92  97.66±0.70  0.368  
At 30min.  98.15±0.73  98.04±0.95  98.14±0.98  0.791  
At 40min.  97.90±0.83  97.94±0.79  97.61±0.68  0.065  
At 50min.  98.95±0.75  98.80±0.89  98.98±0.82  0.500  

Using: F- One Way Analysis of Variance. p-value>0.05 NS.  

Time (min)  

Fig. (1): Comparison between Group I: Ephedrine, Group II:  
Ondansetron and Group III: Dexamethasone  

according to systolic blood pressure (mmHg).  

Time (min.)  

Fig. (2): Comparison between Group I: Ephedrine, Group II:  
Ondansetron and Group III: Dexamethasone  
according to diastolic blood pressure (mmHg).  
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Discussion  

Hypotension is one of the most common intra-
operative complications associated with spinal  
anaesthesia. Its incidence in caesarean section has  
been estimated to be as high as 50-60% [13] .  

This incidence is present despite fluid preload-
ing, lateral uterine displacement and the use of  
vasopressor agents. It occurs due to sympathetic  
block which leads to autonomic nervous system  
disturbances and a decrease in systemic vascular  
resistance [13] . Severe hypotension following spinal  
anaesthesia in caesarean section is a dangerous  
complication. If it is unnoticed or inadequately  
treated, it can lead to serious maternal or fetal  
compromise [14,15] .  

Several measures were adopted to prevent or  
at least reduce the incidence of hypotension induced  

by spinal anaesthesia. They include patient position  

as displacement of the pregnant uterus to prevent  

aortocaval compression. Administration of pre-
load and/or co-load of crystalloid and colloid  

solutions helps to increase the intravascular volume,  

using small sized spinal needle and finally reduce  
the local anaesthetic dose [4] .  

In spite of using all the prophylactic measures  

described, none of them can totally avoid maternal  
hypotension post-spinal anaesthesia. Therefore,  

there should be an interventional study to preven-
torat least reduce the incidence of hypotension  
following spinal anesthesia in caesarean section.  

This study demonstrated that the preemptive  
use of Dexamethasone, Ondansetron and Ephedrine  
significantly reduced the incidence of Post spinal  
hypotensionin obstetric patients. There was signif-
icant difference was shown between the three drugs.  

Furthermore, they also reduced vasopressor con-
sumption as well as incidence of bradycardia,  
nausea, vomiting and shivering.  

Dexamethasone reduced the incidence of post  
spinal hypotension through “dexamethasone in-
duced hypertension” mechanism. This is mainly  
due to sympathetic stimulation, increased secretion  
of catecholamines probably due to stimulation of  
tyrosinehydroxylase. Tyrosinehydroxylase is the  

first and rate limiting enzyme in catecholamines  
biosynthesis [16] .  

However, the mechanism of ondansetron in  

preventing post spinal hypotension was mediated  
by inhibition of Bezold-Jarisch reflex (BJR). This  
reflex is mediatedthroughvagalafferents. Whenac-
tivated,itcauseshypotension and bradycardia. Trig-
gering of chemoreceptors sensitive to serotonin in  

the intra cardiac wall can occur by a reduction in  
blood volume. It may leadto increased vagal nerve  

activity, followed by bradycardia and vasodilatation  

[8,9] . 
 

Ephedrine, an indirectly acting sympathomi-
metic amine, is probably the vasopressor of choice  
in obstetric anesthesia. Although ephedrine has  
mixed a- and 0 -adrenoreceptor activity, it maintains  
arterial pressure mainly by increases in cardiac  
output (CO) and heart rate as a result of its pre-
dominant activity on β 1-adrenoreceptors.  

Compared to Abbas et al., [17]  who stated that  
incidence of Post spinal hypotensionin obstetric  

patients was 72%, the current study demonstrated  

that prophylactic dexamethasone, ondansetron and  
Ephedrine reduced this incidence to 27.5%,16%  

and 38.5% respectively.  

In the Ephedrine group, the current study results  

were similar to those of Lee et al., [18]  who studied  
the safety and efficacy of 37.5mg ephedrine IM in  
preventing hypotension associated with spinal  
anaesthesia for Caesarean section. They concluded  

that using IM ephedrine lowers incidence of Post  

spinal hypotension by 30% andprovided more  
sustained cardiovascular support.  

Similar to the current study, Lee et al., [18]  
found no increase in either the incidence or the  

severity of hypertension in patients given 37.5mg  

ephedrine imprior to spinal anaesthesia for Caesar-
ean section. No persistent postoperative hyperten-
sion was detected. There was also no evidence of  

increased heart rates in the ephedrine group.  

With regard to efficiency in preventing hypo-
tension, a previous study using 50mg ephedrine  

IM noted an incidence of 25% hypotension. The  
higher incidence of hypotension (38.5%) in the  

current study may be related to the lower dose of  
ephedrine, and to the modest fluid preload used  

(500ml Ringer's lactate).  

These results were consistent with those of  

Shahraki et al., [19]  who concluded that intravenous  
Dexamethasone reduced post-cesarean section pain  

and stabilized the vital signs.  

The study also matched that of Wahdan et al.,  

[20]  who stated that the addition of dexamethasone  

to levobupivacaine in parturient receiving combined  
spinal-epidural analgesia prolonged the duration  
of spinal analgesia and maintained haemodynamic  
stability.  

In the ondansetron group, several studies have  

tested its use for prophylaxis against post spinal  
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hypotension. The current study results were con-
sistent with those of Sahoo et al., [6]  who studied  
the effect of ondansetron in patients undergoing  

LSCS. Similar to the current study, they used 4  

mg of ondansetron. They concluded that prophy-
laxis with I.V 4mg ondansetron was effective in  

reducing the incidence of post spinal hypotension.  

Also the study results were similar to Wang et  
al., [9]  who compared different doses of ondansetron  
for the sake of prophylaxis against post spinal  

hypotension. They compared placebo with 2,4,6  
and 8mg of ondansetron. They found that 4mg of  

ondansetron was the optimal dose.  

Similar to this study, Trabelsi et al., [21]  who  
used a dose of 4mg of ondansetron with10ml/kg  
of crystalloid versus placebo. Theyfoundthat the  
incidence of hypotension, bradycardia and vaso-
pressor consumption were less in those received  

prophylactic ondansetron.  

The study results were also consistent with  
those of Gaoetal. [7]  who compared the effects of  
prophylactic ondansetron on PSH in 10 randomized  
controlled trials and found that it reduced its inci-
dence as well as vasopressor consumption in both  
obstetric and non-obstetric patients. In addition, it  

also reduced related adverse outcomes such as  
bradycardia, nausea and vomiting.  

This study also matched that of He et al., [22]  
who tested the efficiency and safety of ondansetron  

versus placebo and pethidine in the prevention of  

post anaesthesia shivering (PAS) and found that  

compared with placebo, ondansetron was associated  
with a significant reduction of PAS and hypotension  

and that ondansetron was as effective and safe as  

pethidne in prevention of PAS. However there was  

no significant difference between ondansetron and  

placebo in terms of risk of bradycardia.  

However, Ortiz-Gómez et al., [8]  showed that  
prophylactic ondansetron had little effect on the  
incidence of hypotension in healthy parturient  
undergoing spinal anaesthesia with bupivacaine  
and fentanyl for elective caesarean delivery.  

The incidence of bradycardia indexamethasone,  

ondansetron and Ephedrine group was 25.5%, 14%  
and 36.5% respectively. These results were in  

consistence with those of Shahraki et al., [19]  and  
Wahdan et al., [20]  who concluded that addition of  
Dexamethasone reduced post-cesarean section pain  

and stabilized the vital signs including blood pres-
sure and heart rate.  

Sahoo et al., [6]  Wang et al., [9]  and Trabelsi et  
al., [21]  also concluded that prophylactic ondanset- 

ron significantly reduced the incidence of brady-
cardia caused by spinal anesthesia.  

In Ephedrine group 13 cases (25%) ondansetron  
group 5 cases (10%) and Dexamethasone group  
10 cases (19.6) developed nausea and vomiting.  
There is no statistically significant difference  
between them. These results go in line with those  
of Shahraki et al., [19]  and Wahdan et al., [20]  who  
concluded that addition of Dexamethasone signif-
icantly reduced incidence of nausea and vomiting.  

Ortiz-Gómez et al., [8]  and Wang et al., [9] also  
concluded that prophylactic ondansetron signifi-
cantly reduced incidence of nausea and vomiting.  

Regarding post anaesthesia shivering, 2 patients  
developed shivering in the dexamethasone group.  
However, shivering was not experienced in the  
Ephedrine or ondansetron group.  

He et al., [22] showed results not far from  
ours; the yconcluded that ondansetron was asso-
ciated with a significant reduction of post anaes-
thesia shivering. Also, Shahraki et al., [19]  and  
Wahdan et al., [20]  concluded that addition of  
Dexamethasone significantly reduced postanaes-
thesia shivering.  

In this study, no side effects were reported in  

the ondansetron group. However, 3 patients expe-
rienced perineal itching in the dexamethasone  

group. However, the pathophysiology of this rare  
side-effect remains unknown. Most reports suggest  
that a slow rate of administration and dilution of  

dexamethasone can minimize or even abolish this  
side-effect [23] .  

Ontheotherhand, Shahraki et al., [19] and Wah-
dan et al., [20]  concluded that no adverse effects  
were experienced with dexamethasone when used  

as a single preoperative dose while Ortiz-Gómez  
et al., [8]  on the other side, concluded that several  
adverse effects were experienced with ondansetron  

as pruritus with incidence 2.5%, diarrhea (16%)  

and fever (8%).  

Conclusion:  

The preemptive use of Ephedrine, Ondansetron  

and Dexamethasone in reducing post-spinal hy-
potension (PSH) in obstetric patients undergoing  
cesarian section showed that the Ondansetron  
drug was more effective in reducing post-spinal  
hypotension than Dexamethasone followed by  

Ephedrine.  

Furthermore, they also reduced vasopressor  

consumption as well as incidence of bradycardia,  
nausea, vomiting and shivering.  



616 Prevention of Hypotension in Cesarian Section  

References  

1- SHITEMAW T., JEMAL B., MAMO T. and AKALU L.:  
Incidence and associated factors for hypotension after  

spinal anesthesia during cesarean section at Gandhi Me-
morial Hospital Addis Ababa, Ethiopia. PloS One., 15  

(8): e0236755, 2020.  

2- NORRIS M.C.: Spinal Anesthesia for caesarean section.  

Handbook of Obstretic Anesthesia., 13: 309-12, 2010.  

3- CYNA A.M., ANDREW M., EMMETT R.S., MIDDLE-
TON P. and SIMMONS S.W.: Techniques for preventing  
hypotension during spinal anesthesia for caesarean section.  

Cockrane Database Syst Rev., 4: 251-257, 2012.  

4- MONK T.G., SAINI V., WELDON B.C. and SIGL J.C.:  
Anesthetic management and one-year mortality after non-
cardiac surgery. Anesth. Analg., 100: 4-10, 2011.  

5- MITRA J.K., ROY J., BHATTACHARYYA P., YUNUS  
M. and LYNGDOH N.M.: Changing trends in the man-
agement of hypotension following spinal anesthesia in  
cesarean section. J. Postgrad Med., 59: 121-6, 2013.  

6- WAJIMA Z.I., SHIGA T. and IMANAGA K.: Bolus  
administration of ephedrine and etilefrine induces transient  

vasodilation just after injection in combined epidural and  
general anesthesia patients: A randomized clinical study.  
Bioscience Trends, 12 (4): 382-388, 2018.  

7- SAHOO T., SEN DASGUPTA C., GOSWAMI A. and  
HAZRA A.: Reduction in spinal-induced hypotension  
with ondansetron in parturient undergoing caesarean  
section: A double-blind randomized, placebo-controlled  
study. Int. J. Obstet. Anesth., 21: 24-8, 2012.  

8- GAO L., ZHENG G., HAN J., WANG Y. and ZHENG J.:  
Effects of prophylactic ondansetron on spinal anesthesia-
induced hypotension: A meta- analysis. Int. J. Obstet  
Anesth., 24 (4): 335-43, 2015.  

9- ORTIZ-GÓMEZ J.R., PALACIO-ABIZANDA F.J., MO-
RILLAS-RAMIREZ F., FORNET-RUIZ I., LORENZO-
JIMENEZ A. and BERMEJO-ALBARES M.L.: The effect  
of intravenous ondansetron on maternal haemodynamics  
during elective caesarean delivery under spinal anesthesia:  
A double-blind, randomized, placebo-controlled trial. Int.  
J. Obstet Anesth., 23: 138-43, 2014.  

10- WANG M., ZHUO L., WANG Q., SHEN M.K., YU Y.Y.  
and YU J.J.: Efficacy of prophylactic intravenous on-
dansetron on the prevention of hypotension during Cesar-
ean delivery: A dose-dependent study. Int. J. Clin. Exp.  

Med., 7: 5210-5216, 2014.  

11- GOODWIN J., ZHANG J., GONZALEZ D., ALBINSSON  
S. and GELLER D. S.: Knockout of the vascular endothelial  

glucocorticoid receptor abrogates dexamethasone-induced  
hypertension. J. Hypertension, 29: 1347-56, 2011.  

12- ANNANE D., SÉBILLE V. and CHARPENTIER C.:  

Effect of treatment with low doses of hydrocortisone and  

fludrocortisone on mortality in patients with septic shock.  

Journal of the American Medical Association, 288 (7):  

862-871, 2010.  

13- SHITEMAW T., JEMAL B., MAMO T. and AKALU L.:  
Incidence and associated factors for hypotension after  
spinal anesthesia during cesarean section at Gandhi  
Memorial Hospital Addis Ababa, Ethiopia. PloS One., 15  
(8): e0236755, 2020.  

14- GIBBS M.W., VAN DYK D. and DYER R.A.: Managing  
spinal hypotension during caesarean section: An update.  
South African Medical Journal, 108 (6): 460-3, 2018.  

15- METOGO J.A., NANA T.N., NGONGHEH B.A.,  
NYUYDZEFON E.B., ADJAHOUNG C.A., TOCHIE  
J.N. and MINKANDE J.Z.: General versus regional  
anaesthesia for caesarean section indicated for acute foetal  

distress: A retrospective cohort study. BMC Anesthe-
siology, 21 (1): 1-0, 2021.  

16- SOTO-PIÑA A., FRANKLIN C., RANI C., GOTTLIEB  
H., HINOJOSA-LABORDE C. and STRONG R.: Novel  
Model of Dexamethasone-Induced Hypertension: Use in  
Investigating the Role of Tyrosine Hydroxylase. Journal  

of Pharmacology and Experimental Therapeutics, 358  

(3): 528-536, 2016.  

17- ABBAS N., ALI S., SHAH R. and NAQVI S.: Role of  

prophylactic ondansetron for prevention of spinal  

anaesthesiainduced hypotension in lower segment  

caesarean section. PAFMJ, 66 (6): 790-94, 2016.  

18- LEE S.W.Y., KHAW K.S., NGANKEE W.D., LEUNG  
T.Y. and CRITCHLEY L.H.: Haemodynamic effects from  

aortocaval compression at different angles of lateral tilt  

in non-labouring term pregnant women. Br. J. Anaesthesia.,  
109: 950-6, 2012.  

19- SHAHRAKI A.D., FEIZI A., JABALAMELI M. and  
NOURI S.: The effect of intravenous Dexamethasone on  

post-cesarean section pain and vital signs: A double-blind  
randomized clinical trial. J. of Research in Pharmacy  
Practice, 2: 99-104, 2013.  

20- WAHDAN A.S., EL-SAKKA A.I. and GAAFAR H.M.:  
The effect of addition of dexamethasone to  
levobupivacaine in parturients receiving combined spinal-
epidural for analgesia for vaginal delivery. Indian J.  
Anaesth., 61: 556-61, 2017.  

21- TRABELSI W., ROMDHANI C., ELASKRI H.,  
SAMMOUD W., BENSALAH M. and LABBENE I.:  
Effect of ondansetron on the occurrence of hypotension  

and on neonatal parameters during spinal anesthesia for  

elective cesarean section: A prospective, randomized,  

controlled, double- blind study. Anesthesiol. Res. Pract.,  
28: 158-163, 2015.  

22- HE K., ZHAO H. and ZHOU H.C.: Efficiency and safety  
of ondansetron in preventing post-anaesthesia shivering.  
Ann. R. Coll. Surg. Engl., 98: 358-366, 2016.  

23- EL BAISSARI M.C., TAHA S.K. and SIDDIK-SAYYID  

S.M.: Fentanyl-induced cough-pathophysiology and  

prevention. Middle. East. J. Anaesthesiol., 22 (5): 449- 
56, 2014.  



Mohammed M.A. Fodiel, et al. 617  


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

