
 May, 2016/ Vol 4/Issue 5                                                                                                                  ISSN- 2321-127X 

                                                                                                                                                          Research Article                                                                                                             

 

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  689 | P a g e  

 

Evaluation of the effects of prespinal administration of Ondansetron 
on maternal hemodynamics 
 
Arivumani T A1, Arul Anne Rose S2 *, Ushadevi G3 
 
1Dr. Arivumani T A, Assistant Professor, Department of Anaesthesia,  2Dr. Arul Anne Rose S, Associate Professor, 
Department of Obstetrics and Gynaecology, 3 Dr.Ushadevi G, Professor, Department of Obstetrics and Gynaecology. All 
are affiliated to Tagore Medical College and Hospital, Rathinamangalam, Chennai, India. 
 
Address for Correspondence: Dr. Arul Anne Rose S, Associate Professor, Department of Obstetrics and Gynaecology, 
Tagore Medical College and Hospital, Rathinamangalam, Chennai -127, phone No- E-mail: annejoan04@gmail.com 

……………………………………………………………………………………………………………………………… 

Abstract 

Introduction: Spinal anaesthesia is the preferred method of anaesthesia for elective lower segment caesarean section 
(LSCS). It has a shorter onset time, but is associated with hypotension and bradycardia,which at times may be deleterious 
to both mother and fetus. Aim of Study: To evaluate the effects of intravenous administration of ondansetron prior to 
spinal anaesthesia on the hemodynamic responses in the mother specifically hypotension and bradycardia. Materials and 
Methods: The study was a hospital based prospective, double-blinded, randomized, placebo controlled study in our 
teaching medical college and hospital over a period of 6 months –February to July 2015. As per inclusion and exclusion 
criteria of our study, study population (72 patients) was identified who were planned for elective LSCS. They were 
randomly allocated into two groups. 5 minutes prior to spinal anaesthesia, group O (n =36) received 4mg IV Ondansetron 
and group P (n = 36) received physiological saline. Blood pressure and heart rate were monitored once in 5 minutes for 
30 minutes, and requirement of vasopressors was noted. Results: Hypotension was significantly lower in group O when 
compared to group P. Bradycardia was less in number in group O but it was statistically insignificant. Vasopressor 
requirement was also lower in group O patients.Conclusion: Intravenous Ondansetron 4mg given 5 minutes prior to 
spinal anaesthesia significantly reduces the hypotension. The episodes of bradycardia as well as the requirement of 
vasopressors in parturients were low in ondansetron group, which was found to be statistically insignificant, may be due 
to less number of study population. 
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Introduction 

Spinal anaesthesia causing subarachnoid block is the 
preferred method of anaesthesia for elective LSCS. 
Spinal anaesthesia for LSCS is beneficial due to 
simplicity of technique, faster administration, rapid 
onset of anaesthesia, decreased risk of systemic toxic 
effects and increased density of block [1]. Maternal 
hypotension is one of the important complications that 
occur during intraoperative period following spinal 
anaesthesia with an incidence of about 50-80% [2]. 
Occassionally, in very severe cases, it may cause 
adverse effects on mother like loss of consciousness and 
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pulmonary aspiration, and on neonates like hypoxia, 
acidosis and neurological injuries [3,4]. 
 
Hence, many preventive measures are used to prevent 
hypotension including left uterine displacement, 
prophylactic ephedrine, crystalloid or colloid preloading 
and using compression stockings on the lower limbs [4]. 
Ondansetron, now days is emerging as an effective 
alternative for the prevention of spinal induced 
hypotension in elective LSCS patients. It is a 5HT 3 (5 
Hydroxy tryptamine) receptor antagonist, which inhibits 
Bezold – Jarisch reflex (BJ reflex). Maternal 
hypotension following spinal anaesthesia is due to 
sympathetic nerve blockade which inturn decreases 
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blood return to the heart. Bezold –Jarisch reflex is 
mediated by serotonin receptors within the wall of the 
ventricle in a response to falling blood pressure.These 
receptors, belong to 5 HT 3 subtype and cause an 
increased efferent vagal signaling when bound by 
serotonin released during hypovolemic conditions, 
clinically leading to bradycardia and further 
hypotension [5, 6]. 
 
Ondansteron, a widely used anti emetic to prevent 
nausea and vomiting induced by cancer chemotherapy, 
radio therapy and surgery [7, 8].It is a category B drug, 
safe to use during pregnancy [9, 10].The mechanism of 
action is serotonin antagonism, blocking 5 HT from 
activated platelets to 5 HT 3 receptors [11-13], then 
alleviates the BJ reflex triggered by 5 HT and inhibits 
peripheral vasodilatation and increases blood return to 
the heart [6, 11].  
 
The aim of the study is to evaluate the effects of 
intravenous administration of ondansetron prior to 
spinal anaesthesia on the hemodynamic responses in the 
mother specifically hypotension and bradycardia. 

Materials and Methods 

The study was conducted after getting permission from 
Institutional Ethical Committee. A detailed informed 
consent was obtained from the patients. The study was a 
hospital based prospective, double - blinded, 
randomized, placebo controlled study in our teaching 
medical college and hospital over a period of 6months – 
February to July 2015. The study population was 
selected from the patients who were electively posted 
for LSCS during our study period using inclusion and 
exclusion criteria of our study. 

Inclusion criteria 

Elective lower segment Caesarean section at term with 
singleton baby  
Age 18-35 years 
ASA II 
Booking BMI 20-30 

Exclusion criteria 

H/O allergy to Ondansetron 
Coagulopathies 
Severely altered spine anatomy 
Existing neurological deficits 
Hypertensive disorders 
Infections at spinal injection site. 

Totally 72 patients were selected as study population 
and randomly assigned to two groups namely, group P 
(n= 36) - Placebo group and group O (n= 36) – 
Ondansetron group. Ondansetron diluted in 5ml saline 
and 5 ml physiological saline were prepared by an 
anaesthetist who was blinded to the study. Baseline 
systolic blood pressure( SBP), diastolic blood pressure 
(DBP), mean arterial blood pressure ( MAP, MAP = 
(SBP+2 X DBP)/3), heart rate ( HR) were measured at 2 
minutes interval using a noninvasive Electro-
cardiography monitor.  
 
Three recordings were taken before anaesthesia after a 
silent resting period of 5 minutes. Average MAP and 
HR were calculated and taken as a baseline value of that 
particular patient. A standard 16-gauge venflon was 
placed in one of the superficial veins of forearm; warm 
ringer lactate was infused according to patient's weight. 
5 minutes before spinal anaesthesia, 5 ml of 
physiological saline was injected to placebo group and 
5 ml of diluted Ondansetron (diluted in physiological 
saline) to Ondansetron group. The anaesthetist injecting 
the drug and monitoring the vital parameters was 
blinded to the study.  
 
Then spinal anaesthesia was performed by standard 
lumbar puncture in sitting position, at the level of L3- 
L4 or L4 –L5 using a Quincke’s, 25 gauge spinal 
needle, 2ml of 0.5% of hyperbaric bupivacaine was 
injected intrathecally. 
 
Immediately after injection, patients were laid supine 
with left lateral uterine displacement. After 2 minutes of 
intra thecal injection of bupivacaine MAP, HR were 
measured, and there after every 5 minutes for 30 
minutes. 5 minutes after spinal anaesthesia, block plane 
was assessed by needle puncture method. Every 5 
minutes the height of peak block was assessed. 
Hypotension was defined as MAP drop > 20% from 
baseline value and bradycardia as HR <50 beats/ min. 
Recordings were noted down and it was planned to give 
IV Ephedrine 6mg if MAP dropped to <60mmHg and 
IV Atropine if HR < 40 /min. 5 IU Oxytocin was given 
IM after delivery and IV fluids were given according to 
weight.  
 
The outcomes measured were baseline MAP, episodes 
of hypotension, bradycardia and need of vasopressors. 
The data were subjected to Chi square test and Fisher’s 
Exact Test with SPSS software version 20.0. 
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Results 

All 72 patients who were enrolled in the study, completed the study. All the spinal blocks were successful with 
achievement of satisfactory level of anaesthesia. Out of 36 patients in placebo group, 21 patients (58.3%) had 
hypotension and out of 36 patients in Ondansetron group, 11 patients (30.6%) had hypotension. 
 
When comparing the results of both groups, using Pearson Chi-Square test, the occurrence of hypotension was 
significantly lower in Ondansetron (p=0.018) group.(p <0.05) [Table Ia, Ib]. 

Table-Ia: Incidence of hypotension in study population. 

Group (O/ P ) * Hypotension Cross tabulation 
 Hypotension Total 

YES NO 
group( O/P) Ondansetron Count 11 25 36 

% within group( O/P) 30.6% 69.4% 100.0% 

Placebo Count 21 15 36 

% within group( O/P) 58.3% 41.7% 100.0% 

 

Table-Ib: Incidence of hypotension in study population. 

Chi-Square Tests 
 Value df Asymp. Sig. 

(2-sided) 
Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 

Pearson Chi-Square 5.625a 1 .018   

Continuity Correctionb 4.556 1 .033   

Likelihood Ratio 5.705 1 .017   

Fisher's Exact Test    .032 .016 

Linear-by-Linear 
Association 

5.547 1 .019   

N of Valid Cases 72     

 
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 16.00. 
b. Computed only for a 2x2 table   

On analysing the heart rate changes in both the groups, in placebo group out of 36 pts, bradycardia was noted in 4 
patients (11.1%) while none from the ondansetron group had bradycardia. This was found to be significant using Chi-
Square test (p < 0.05) but since the numbers were small, we had to use Fisher’s Exact Test where it was not found to be 
statistically significant. (p =0.115) [Table IIa, b] 

Table IIa: Incidence of bradycardia in study population. 

group( O/ P) * Bradycardia Cross tabulation 
 Bradycardia Total 

YES NO 
group( O/P) Ondansetron Count 0 36 36 

% within group(O/P) 0.0% 100.0% 100.0% 

Placebo Count 4 32 36 

% within group(O/P) 11.1% 88.9% 100.0% 
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Table IIb: Incidence of bradycardia in study population. 

Chi-Square Tests 
 Value df Asymp. Sig. 

(2-sided) 
Exact Sig. (2-
sided) 

Exact Sig. (1-
sided) 

Pearson Chi-Square 4.235a 1 .040   

Continuity Correctionb 2.382 1 .123   

Likelihood Ratio 5.781 1 .016   

Fisher's Exact Test    .115 .057 

Linear-by-Linear 
Association 

4.176 1 .041   

N of Valid Cases 72     

 
a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.00. 
b. Computed only for a 2x2 table 

Vasopressor (ephedrine) was used only for six patients in placebo group who had MAP < 60mmHg. In patients who 
developed bradycardia (seen only in placebo group) as HR was within 41-50 / min, Atropine was not used. Postpartum 
period was uneventful for all mothers and neonates. 

Discussion 

Spinal anaesthesia is a method of introducing 
anaesthetic drugs into subarachnoid space to 
temporarily abolish the motor and sensory functions of 
group of spinal nerves. Maternal hypotension is one of 
the important complications that occur during 
intraoperative period following spinal anaesthesia with 
an incidence of about 50-80% [2]. 

In parturients, supine position required for LSCS is 
associated with fall in BP due to aortocaval 
compression by the pregnant uterus in 8% of the 
patients, even without spinal anaesthesia.During LSCS, 
combined factors like supine position causing 
aortocaval compression, peripheral vasodilatation 
caused by spinal anaesthesia can lead to hypotension 
and bradycardia which inturn causes uteroplacental 
insufficiency, fetal hypoxia and acidosis [14,15]. 
Studies have reported that in few patients it may lead to 
dangerous effects, including cardiac arrest, thought it is 
a result of progressive bradycardia rather than 
progressive hypotension [16,17]. 

Various methods are used to reduce the incidence of 
hypotension and bradycardia like preloading with 
intravenous fluids, positioning the patients in such a 
way that it facilitates venous return and administration 
of vasopressors. Another method is to use prophylactic 
administration of pharmacologic agents like 
Ondansetron, which may be more effective than 
hydration [5, 6, 16-18]. 

 

Ondansetron significantly reduced the need of 
vasopressor in Ondansetron patients, which was very 
important finding in pregnant women because in 
pregnant women administration of vasoconstrictors can 
have adverse effects on uterine blood flow. Few earlier 
studies explained that IV Ondansetron might antagonise 
the sensory block of intrathecal local anaesthetics. It 
could be a potential explanation for attenuation of 
hemodynamic changes following spinal anaesthesia 
[19-23]. Hypotension without bradycardia following 
spinal anaesthesia may be explained by the 
predominance of parasympathetic over sympathetic 
tone [24]. 

The most important observation in our study is that IV 
Ondansetron (4mg) to the patient prior to spinal 
blockade may help prevent hypotension.Out of 36 
patients in placebo group, 21 patients (58.3%) had 
hypotension and in Ondansetron group, 11(30.6%) had 
hypotension. The difference was statistically significant. 
When we analyse the occurrence of bradycardia, it was 
11.1% in the placebo group compared to 0% in the 
Ondansetron group, but due to the less number of 
patients in the study, the statistical significance could 
not be proved. Further studies with more number of 
patients are required to study whether Ondansetron 
decreases the incidence of bradycardia. As there was no 
case of severe bradycardia (<40/min) in our study, 
vasopressor was not used. 
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According to Owczuk R et al, Ondansetron attenuated 
the decrease in MAP but did not have an influence on 
HR compared to control saline group [25].It was similar 
to our study except the dose of Ondansetron used was 8 
mg in their study, which was 4mg in our study.In a 
study by Meng Wang et al, they have concluded that the 
incidence of maternal hypotension was significantly 
lower in group of patients who received 4 and 6mg of 
Ondansetron when compared to group of patients who 
received saline, 2mg and 8mg of ondansetron [26].  

In a study by Sahoo et al, they have concluded that IV 
Ondansetron reduced the hypotensive episodes and 
vasopressor requirements [27] which also supports our 
study results. 

Conclusion 

Administration of intravenous Ondansetron 4mg prior 
to spinal anaesthesia in planned LSCS patients reduces 
the episodes of hypotension, bradycardia and 
vasopressor requirement.By doing so, it alleviates the 
deleterious consequences of hypotension, bradycardia 
and the side effects of administration of vasopressors in 
the mother and the baby. 
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