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Abstract 

 
Introduction: Spinal anaesthesia is simple, rapid and most reliable anaesthetic technique. It 

is the most common regional anaesthesia technique, practiced worldwide. It is an efficient 

technique, which is easy to perform. However, associated with side effects like hypotension, 

bradycardia and also post-operative nausea, vomiting and chills. Decrease in vascular 

resistance caused by sympathetic blockade leads to drop in arterial pressure. Bradycardia is 

caused due to parasympathetic over activity, increase in baroreceptor activity and Bezold 

Jarish reflex (BJR). Ondansetron is a well-tolerated drug with 5HT3 antagonising effects 

which is used most commonly for peri-operative nausea and vomiting with minor side effects. 

Ondansetron poorly penetrates the blood brain barrier with minimal influence on central 

serotogenic mechanisms. Hence has less chances of causing cognitive side effects like 

headache, agitation and confusion. The objectives of this study is to assess the effect of 

intravenous ondansetron on spinal anaesthesia induced hypotension and bradycardia and the 

effect of ondansetron on Peri-operative nausea, vomiting and chills. 

Materials & Methods: Hospital based randomised comparative controlled study with double 

blinding. The study was conducted on patients who were posted for elective surgeries under 

spinal anaesthesia in katuri Medical College and Hospitals during the period from November 

2016 to October 2018.Prior approval from the institutional Ethics committee was taken.140 

grade I and II patients were enrolled in the study. The protocol was explained in a detailed 

manner to all patients in their own understandable language and informed consent was taken.  

Inclusion criteria 

1. Age between 20-60 years. 

2. American Society of Anaesthesiologists (ASA) grade I-II. 

Exclusion criteria 

1. Patients in whom spinal anaesthesia is contraindicated. 

2. Patients having known allergy to ondansetron. 

3. Patients having hypertension and coronary artery disease. 
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Statistical analysis was carried out using Student t test, Chi-square/Fisher Exact used 

wherever necessary using SPSS 20.0. 

Results: In this study a decrease in >20% of basal MAP as hypotension for use of ephedrine 

at every 3 minute time interval in the span of 30 mins. In Group A 17 (24.3%) patients 

required one dose of ephedrine, 1(1.4%) patient required two doses, 1(1.4%) patient required 

3 doses in group A. In group B 23(32.9%) patient’s required one dose of ephedrine, 7(10%) 

patient’s required two doses, 3(4.3%) patient’s required 3 doses. A total of 19(27.1%) and 

33(47.1%) patients required ephedrine in Group A and Group B respectively with a 

significant P value of 0.029. In group A, not a single patient had nausea, one (1.4%) patient in 

group B which is statistically not significant with P value 0.496. None of the patients in both 

the groups have incidence of vomiting. 12 (17%) patients in group B had chills and none of 

the patients in group A had chills. It was statistically significant with P value of 0.0001. 

Conclusion: This study indicates prophylactic use of intravenous ondansetron 4mg reduces 

the requirement of ephedrine in patients undergoing surgeries. Ondansetron showed no 

significant effect on bradycardia in this study. But Ondansetron significantly decreases the 

incidence of chills after spinal anaesthesia. 

 

Keywords: Ondansetron, chills/shivering, spinal anaesthesia, bradycardia, hypotension 
 

Introduction 

 

Spinal anaesthesia is simple, fast and reliable anaesthetic technique. It is the most common 

regional anaesthesia technique, practiced worldwide [1, 2]. It is an efficient technique, which is 

easy to perform. But, spinal anaesthesia is associated with side effects like hypotension, 

bradycardia and also post-operative nausea, vomiting and chills [3, 4]. Decrease in vascular 

resistance caused by sympathetic blockade leads to drop in arterial pressure [5]. Bradycardia is 

caused due to parasympathetic over activity, increase in baroreceptor activity and Bezold 

Jarish reflex (BJR) [6]. Bezold Jarish reflex is triggered by chemoreceptors and 

mechanoreceptors which are sensitive to serotonin [2]. Serotonin is an additive trigger for BJR 

in hypovolemic patients [9]. 

Ondansetron is a well-tolerated drug with 5HT3 antagonising effects which is used most 

commonly for peri-operative nausea and vomiting with minor side effects [10, 11]. Ondansetron 

poorly penetrates the blood brain barrier with minimal influence on central serotogenic 

mechanisms. Hence has less chances of causing cognitive side effects like headache, agitation 

and confusion [12, 13, 14]. Spinal anaesthesia impairs thermoregulatory control of body with 

increased incidence of shivering by 56.7% [15]. Serotonin is a thermoregulatory 

neurotransmitter which decreases the core temperature and trigger chills. Chills has 

deleterious effects like increase in Co2 production and increased cardiac work [16]. The 

primary objective of this study is to assess the effectiveness of intravenous ondansetron on 

spinal anaesthesia induced hypotension and bradycardia. The secondary objective is to know 

the effectiveness of ondensetron in peri-operative nausea, vomiting’s and chills. 

 

Materials & Methods 

 

Hospital based randomised comparative controlled study with double blinding. The study was 

conducted on patients who were posted for elective urological, orthopaedic, gynaecological, 

general surgical procedures under spinal anaesthesia in katuri Medical College and Hospitals 

from November 2016 to October 2018. Prior approval from the institutional Ethics committee 

was taken. 140 grade I and II patients were enrolled in the study. The protocol was explained 

in a detailed manner to all patients in their own understandable language and informed 

consent was taken. 
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Inclusion criteria 

 

1. Age between 20-60 years. 

2. American Society of Anaesthesiologists (ASA) grade I-II. 

 

Exclusion criteria 

 

1. Patients in whom spinal anaesthesia is contraindicated. 

2. Patients having known allergy to ondansetron. 

3. Patients having hypertension and coronary artery disease. 

 

One hundred forty (140) patients planned for elective infra umbilical surgeries were selected 

in this study. The randomization process of allocating into the two groups was done using 

computer generated random numbers. 

Group A: Received intravenous ondansetron 4mg (2ml). 

Group B: Received normal saline of 2ml. 

 

Grouping was done in such a way that both patient and the monitoring anaesthesiologist were 

blinded to the study. The patients clinical evaluation is done in the operative room with 

standard monitor connected to all patients which include, pulse-oximeter (spo2), 

electrocardiography (ECG), and non-invasive arterial blood pressure (NIBP). Supplemental 

Oxygen was given by face mask at rate of 5 litres per minute. After securing Intravenous (IV) 

cannula (18 G/20 G) in upper limb, IV fluids were given at a volume of 5ml per kilogram 

during the study period. An unlabelled 2ml syringe was given to monitoring anaesthesiologist 

and he/she injected that 2ml of drug 5minutes before performing spinal anaesthesia. The 

person performing spinal anaesthesia and monitoring were blinded to the study. All patients 

were given spinal anaesthesia in sitting position.  

Results on continuous variables are presented on Mean  SD (Min-Max) and results on 

categorical measurements are presented in Number (%). Significance is assessed at 5% level 

of significance. The data attained was spread over Microsoft word and Excel for analysis and 

generation of graphs, tables. Statistical analysis was done using the Student t test, Chi-

square/Fisher Exact used wherever necessary and also using SPSS 20.0 software. 

 

Results 

 

In this study, 140 patients were randomly assigned to two groups. Group A received 

ondansetron 4mg (2ml) and Group B received normal saline (2ml) 5min before spinal 

anaesthesia. 

 

 
 

Fig 1: Age distribution among the study participants (Group A & Group B) 
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The mean age of in group A and B are 39.39+/-11.62 and 40.19+/-11.66 respectively. 

Samples in each group are age matched with P value of 0.685 

 

 
 

Fig 2: Gender distribution among the study participants 
 

Group A and Group B are gender matched with Pvalue-0.856 

 
Table 1: Distribution of Height, Weight, BMI among the two groups (A&B) 

 

Variables Group A Group B Total P value 

Weight (kg) 63.67±13.23 62.44±13.51 63.06±13.33 0.587 

Height (cm) 163.11±8.50 163.23±9.25 163.17±8.85 0.939 

BMI (kg/m2) 23.82±4.01 23.34±4.36 23.58±4.18 0.498 

 

There is no statistically significant difference in weight, height and BMI between two groups. 

The mean weight group A and B are 63.67+/-13.2 and 62.4+/-13.5 respectively with a P value 

of 0.587.The mean height of group A and B are 163.11+/-8.50 and 163.2+/-9.25 respectively 

with P value of 0.939.The mean BMI of group A and B are 23.82+/-4.01 and 23.34+/- 4.36 

respectively with P value of 0.498. 

 
Table 2: Bromage scale distribution among the two groups of participants (A&B) 

 

Bromage Scale Group A(n=70) Group B (n=70) Total (n=140) P value 

0 min     

0 68(97.1%) 67(95.7%) 135(96.4%) 
1.000 

1 2(2.9%) 3(4.3%) 5(3.6%) 

5 min     

1 21(30%) 28(40%) 49(35%) 

0.452 2 28(40%) 23(32.9%) 51(36.4%) 

3 21(30%) 19(27.1%) 40(28.6%) 

10 min     

1 2(2.9%) 1(1.4%) 3(2.1%) 

0.100 2 10(14.3%) 20(28.6%) 30(21.4%) 

3 58(82.9%) 49(70%) 107(76.4%) 

15 min     

1 0(0%) 0(0%) 0(0%) 

1.000 2 5(7.1%) 4(5.7%) 9(6.4%) 

3 65(92.9%) 66(94.3%) 131(93.6%) 

20 min     

1 0(0%) 0(0%) 0(0%) 

1.000 2 1(1.4%) 0(0%) 1(0.7%) 

3 69(98.6%) 70(100%) 139(99.3%) 
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There is no statistically significant difference in the Bromage scale grade at 5th, 10th, 15th 

and 20th min with P values of 0.452, 0.100,1.000 and 1.000 respectively 

 

 
 

Fig 3: Comparison of Mean Heart rate (bpm) distribution in two groups of patients There is no 

significant difference in heart rate between both Group A and B at any point of 3 minutes interval in 

span of 30min. P values > 0.05 at all-time interval in the span of 30 mins 

 

 
 

Fig 4: Atropine and Ephedrine usage among the two groups (A&B) 
  

Decrease in >20% of basal MAP as hypotension for use of ephedrine at every 3 minute time 

interval in the span of 30 mins. In Group A 17 (24.3%) patients required one dose of 

ephedrine, 1(1.4%) patient required two doses, 1(1.4%) patient required 3 doses in group A. 

In group B 23(32.9%) patient’s required one dose of ephedrine, 7(10%) patient’s required 

two doses, 3(4.3%) patient’s required 3 doses. A total of 19(27.1%) and 33(47.1%) patients 

required ephedrine in Group A and Group B respectively with a significant P value of 0.029. 

 
Table 3: Frequency of Nausea, Vomiting, Chills distribution in two groups of patients 

 

 
Group A 

(n=70) 

Group B 

(n=70) 

Total 

(n=140) 
P value 

Nausea 0(0%) 1(1.4%) 1(0.7%) 0.496 

Vomiting 0(0%) 0(0%) 0(0%) - 

Chills 0(0%) 12(17.1%) 12(8.6%) 0.0001* 
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In group A none of the patients had nausea, One (1.4%) patient in group B which is 

statistically not significant with P value 0.496. None of the patients in both the groups have 

incidence of vomiting. 12 (17%) patients in group B had shivering and none of the patients in 

group A had shivering. It was statistically significant with P value of 0.0001. 

 

Discussion 

 

Spinal anaesthesia is a safe anaesthetic technique practiced commonly worldwide. 

Hemodynamic changes like hypotension and bradycardia occur after spinal anaesthesia are 

usually mild and they respond by the fluid therapy and vasopressors. But rarely may cause 

severe bradycardia and cardiac arrest [3, 4, 5 17]. Sympathetic blockade causes decrease in SVR 

and lead to blood redistribution finally results in decrease preload which in turn cause 

hypotension [18, 19]. The decrease in preload stimulates chemoreceptors and mechanoreceptors 

in ventricular wall which are also serotonin sensitive and stimulates BJR [2]. Bradycardia is 

due to parasympathetic over activity, increased baroreceptor activity and BJR. Serotonin is an 

additive trigger to activate BJR in a hypovolemic patient [1]. So measures to prevent or treat 

the hemodynamic changes caused by spinal anaesthesia are required. 

Various methods of preventing cardiovascular consequences of sub arachnoid block include 

preloading and coloading with intravenous infusion, administration of sympathomimetic, 

administration of atropine and patient positioning facilitating venous return [2, 20, 21]. Volume 

preload may cause fluid overload and cardiovascular collapse in labile patients [22]. 

Matzen et al. Performed HUTT and discovered that ondansetron abolished the 

Adrenomedullary response to hypotension [23]. In a study conducted by Blaw et al. They 

observed that administration of serotonin to radial artery cause vasodilatation in healthy 

volunteers and its response is supressed by Tropisetron which is a 5HT3 blocker [24]. In 2004 

Martinek successfully revived a patient of circulatory arrest caused by post sub arachnoid 

block by atropine and ondansetron [25]. In this study there is no statistically significant 

difference between ondansetron and control groups in SBP, DBP and MAP. However, we 

found that 19(27.1%) patients in ondansetron group and 33(47%) patients in saline group 

required ephedrine with statistically significant P value of 0.029. As we have considered a 

decrease in >20% basal MAP as hypotension for use of ephedrine at any of the 3 minute time 

interval in the span of 30 mins, possibly our results showed significant difference in 

vasopressor usage. In Group B 4(5.7%) patients and no patients in Group A had episode of 

bradycardia (HR <45 bpm or fall >20% of basal HR) and required atropine which is not 

statistically significant with P value of 0.12. 

In a similar study conducted by Syed Mojtaba they compared two different dose of 

ondansetron 6mg, 12mg with placebo group (210 patients). 12% of patients in control group 

had hypotension and required vasopressors. 45% had shivering, 14% had bradycardia [1]. 

When compared with this study similar results regarding vasopressor consumption were 

observed but no difference in results with regard to bradycardia. In another similar study 

conducted by Walid Trabelsi et al, in 80 patients posted for elective LSCS they found 

vasopressor consumption is significantly more in saline group as compared with the 

ondansetron group (P<0.0001). In another study conducted by T. Sahoo in 52 patients posted 

for elective caesarean surgery found hypotension and vasopressor consumption is 

significantly reduced in ondansetron group. (P value-0.009) [26]. In a study conducted by 

Rashad et al. (2013) in 60 parturient females undergoing elective caesarean section, they 

concluded that patients who received intravenous ondansetron 4mg before subarachnoid 

block significantly decreased both the hypotension and the doses of vasopressors 

consumption (P value 0.005) [18]. In the study conducted by R. Owczuk et al., they 

premedicated 71 patients who were undergoing surgeries under sub arachnoid block with 

intravenous ondansetron 8mg and found that there was a significant difference between MAP  
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and SBP between study and control group but there was no significant difference in heart rate 
[2]. In a Meta-analysis conducted by L. Gao and colleagues (2015) included 10 randomized 

controlled trials with 863 patients who underwent surgical procedures under spinal 

anaesthesia. This database review is suggesting that prophylactic administration of 

intravenous ondansetron reduces the incidence of spinal anaesthesia induced hypotension and 

vasopressor consumption in both obstetric and non-obstetric patients [27]. However in this 

study we have not observed any significant difference in sensory level attained between 

ondansetron group and control group. But we have not monitored the regression of spinal 

anaesthesia. There was no difference seen in Bromage scale grade in both the groups [19]. 

Chills is a response to hypothermia caused by spinal anaesthesia. Deleterious effects of 

shivering include increased metabolic activity and oxygen consumption consequently may 

cause lactic acidosis and arterial hypoxemia [1, 16]. Spinal anaesthesia causes internal 

redistribution of blood from core to peripheral compartment. Loss of vasoconstriction 

capacity post sub arachnoid block causes increased heat loss from patient body surface 

mainly from lower extremities. Serotonin is a thermoregulatory neurotransmitter which 

decreases the core temperature and trigger shivering. Ondansetron is inhibitor of 5HT3 

system which attenuates the serotonin induced effects on thermoregulation. Ondansetron 

inhibits the Serotogenic actions at the level of hypothalamus where bulk of thermoregulatory 

centres occurs [1]. Chills are more deleterious in older patients with low cardiopulmonary 

reserve, so it is very important and preventing perioperative shivering plays a significant role 

in patient’s outcome. 

In this study we observed 12(17%) patients had chills in control group whereas none in 

ondansetron group had shivering (P value0.0001). In a study conducted by Syed Mojtaba 

Marashi in 210 patients divided into 3 groups they compared 6mg and 12mg of ondansetron 

with a control group. They have not found any significant difference in incidence of chills 

between two ondansetron groups but 32 (45%) patients had incidence of shivering in control 

group [1]. The present study results are similar to that of this study.  

In a study by Kalkasha et al., in 75 patients undergoing spinal anaesthesia they compared 

incidence of chills in patients who received intravenous ondansetron 8mg and ephedrine 0.4 

mg/kg immediately before spinal anaesthesia. They concluded that ondansetron has similar 

effects like ephedrine so Nausea and vomiting commonly occur during spinal anaesthesia 

with incidence of 18% and 7% respectively. Unopposed vagal activity occurs by sympathetic 

blockade and cerebral hypoxia caused by spinal anaesthesia induced hypotension are some of 

the mechanisms involved in spinal anaesthesia induced nausea and vomiting [4, 11, 28]. 5-HT 

type serotonin receptors are present peripherally on vagal nerve terminals and centrally on the 

chemoreceptor trigger zone of the area postrema, which is known to be associated with 

nausea and vomiting. 

In a study conducted by Nabih I. El Khouly and Ashraf M. Meligy in 100 patients for elective 

caesarean section concluded that prophylactic administration of ondansetron decreases 

incidence of nausea and vomiting [31] (P value 0.020 and 0.031 respectively). In a study 

conducted by Rashad MM, Farmawy MS in 60 patients they concluded that intravenous 

ondansetron prevents spinal anaesthesia induced nausea as compared with saline group P 

value-0.008 [18]. 

Where as in this study no patients in ondansetron group and only one patient (1.4%) in 

control group had nausea with a P value of 0.452. None of the patients in either groups had 

incidence of vomiting. There is no significant difference in incidence of nausea and vomiting 

between ondansetron group and saline group. Our results are similar to the results of Terkawi 

AS et al. who conducted study on 68 patients and concluded that premedicating patients with 

ondansetron 8mg before spinal anaesthesia have no role in preventing nausea and vomiting 
[32]. 
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Conclusion 

 

This study indicates that prophylactic use of intravenous ondansetron 4mg reduces the 

requirement of ephedrine in patients undergoing surgeries under sub arachnoid block. 

Ondansetron showed no significant effect on bradycardia in our study. This study revealed 

Ondansetron significantly decreases the incidence of chills after spinal anaesthesia. Further 

studies with larger samples and randomised controlled studies are required to understand the 

significance of ondansetron effect hypotension and bradycardia in patients undergoing 

surgeries under sub arachnoid block. 
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