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ABSTRACT
Objective: Hypotension is the commonest side effect associated with spinal anesthesia. Multiple modalities have been 
tested to find adequate preventive measure. Main objective of  this study is to find out the effectiveness of  prophylactic 
administration of  inj. ondansetron for prevention of  spinal anesthesia induced hypotension in elderly patients.

Study design: Double blind, randomized controlled trial.

Place and duration of  study: This study was conducted in our anesthesiology department from 01 July 2014 to 31 
December 2014.

Methodology: 100 patients were selected for the study using non-probability sampling technique, and divided into two 
groups of  50 each using random numbers table. Each patient was preloaded with ringer’s lactate solution in a dose of  10 
ml/kg. Patients of  Group A received 8 mg of  ondansetron IV five minutes prior to administration of  spinal anesthesia; 
whereas patients of  Group B were injected normal saline IV. Data were collected and analyzed using IBM SPSS version 
20. Chi square test was used to compare hypotension between two groups. A p-value < 0.05 was taken as significant.

Results: Mean age of  Group A was 64.16 ± 8.47 years, whereas that of  Group B was 62.58 ± 8.99 (p value= 
0.39). Mean weight of  Group A was 72.64 ± 5.82 kg, whereas that of  Group B was 70.66 ± 5.96 kg (p - value= 
0.295). Hypotension was present in 23 (46%) patients in Group A, where as it was present in 34 (68%) patients 
in Group B (p value= 0.026). Bradycardia was recorded in 3(06%) vs.11(22%) patients in Group A and B 
respectively (p=0.021).

Conclusion: We conclude that intravenous administration of  8 mg of  ondansetron, 5 minutes prior to subarachnoid 
block, is effective in decreasing frequency of  hypotension and bradycardia in elderly patients.
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INTRODUCTION
Spinal anesthesia (SA) is performed very commonly around 
the globe.1 When administered to an elderly patient, it helps 
in decreasing incidence of  deep vein thrombosis.2 But it is 
associated with complications too,3, the most common of 
these being hypotension 4 with an incidence of  25-80%.5

Prevention has always been preferred over cure. And so 
is the case here. Multiple modalities have been tested in 

general population, ranging from fluid preloading to co-
loading, and use of  drugs like ephedrine and phenylephrine. 
But these all have their own set of  side effects, particularly 
in case of  elderly people. Fluid co-loading or preloading 
can result in fluid and electrolyte overload, and that can be 
fatal in elderly patients.6  Pharmacological prophylaxis can 
result in hypertension and tachycardia.5 Use of  ephedrine 
can even result in ventricular tachycardia.7

With this in mind, it is easy to understand that a balanced 
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approach is need for elderly patients in whom fluid has to 
be given very carefully, and pharmacological intervention 
given is free of  adverse cardiovascular side effects. 
Ondansetron is a 5-HT3 antagonist which is commonly 
used for its role in prevention of  PONV.8 Also, studies 
compared it to meperidine for prevention of  shivering, 
and found ondansetron to be more effective.9 And it 
has shown its effectiveness in prevention of  SA induced 
hypotension in LSCS.10

Aim of  this study was to find the efficacy of  ondansetron 
for prevention of  SA induced hypotension in local 
population. 

METHODOLOGY
This double blinded randomized controlled trial was 
carried out in main operation theatre of  CMH Rawalpindi 
from 01-07-2014 to 31-12-2014 after approval from Ethical 
review committee of  Hospital. Patients having American 
society of  Anesthesiology (ASA) status of  I-III, aged 50-
80 years, presenting for elective surgery were included in 
the study. Patients having contraindication to SA, known 
history of  allergy to the drugs, ischemic heart disease, 
renal disease, short stature, morbidly obese, or failed spinal 
block were excluded from the study.

For estimation of  sample size, we took into consideration 
work of  Sahoo T10 and Owczuk R et al11 On the basis of 
work of  Sahoo T, sample size calculated was 52, using 
WHO calculator with an alpha error of  0.05, and a power 
of  90%. However, that study was carried out in pregnant 
patients undergoing LSCS. Study of  Owczuk R et11 is 
similar to our work. However, if  sample is calculated on 
the basis of  hypotension frequency in their study, it gives 
sample size of  606 with alpha error of  0.05, and a power 
of  80%; but if  it is calculated on the basis of  number 
of  patients who received ephedrine for hypotension, it 
calculates to 84 if  power is kept at 80%; and 116 if  power 
is kept at 90%.So we decided to include 100 patients in the 
study. They were selected using non-probability sampling 
technique, and divided in two groups of  50, A and B, each 
using random numbers table. Written informed consent 
was obtained from patient. 

Before start of  procedure, patients were weighed and 
standard monitoring was applied. They were cannulated 
with 18 G cannula. Group A was given 8 mg of 
ondansetron diluted in 5 ml normal saline IV 5 min prior 
to subarachnoid block. Group B was given saline only in 
the same manner. Staff  Nurse prepared the drugs, and 
anesthetist administering the drugs, was kept blinded. 
Ringer’s lactate was given 10 ml / kg prior to subarachnoid 
block. Blood pressure and heart rate were noted down. 
SA was administered using a 25 G Quincke spinal needle 
in L3-4 space in sitting position. 15 mg of  bupivacaine 
(0.75%) was used for SA. Supine position was adopted 

immediately after administration of  SA. 

Pin prick technique was used every 30 seconds to check 
level of  sensory blockage, while Bromage scale was used 
to check motor blockade. Sensory blockage at level of  T6 
with inability to move any leg joint (Bromage scale 3) was 
considered as effective SA. Blood pressure was monitored 
every 3 minutes for 21 minutes. Hypotension was defined 
as a drop in systolic blood pressure > 20 % of  the baseline 
reading or < 90 mmHg. Bradycardia was defined as a heart 
rate < 60 per minute during this time frame. 

Data Analysis Procedure: IBM SPSS version 20 was 
used to analyze data. Mean and standard deviation were 
used for age and weight, and independent sample T-test 
was used to compare if  the difference between the two 
groups was significant. Gender, frequency of  bradycardia 
and hypotension were expressed in percentage, and 
compared using chi square test. A p - value < 0.05 was 
taken as significant. 

RESULTS
There were two groups of  50 each. Mean age of  patients 
of  Group A was 64.16 ± 8.47 years and of  Group B was 
62.58 ± 8.99 years (p = 0.39). Mean weight of  Group A 
was 72.64 ± 5.82 kg compared to 70.66 ± 5.96 kg in Group 
B (0.295) (Table 1). Hypotension was recorded in 23(46%) 
patients in group A, whereas it occurred in 34(68%) 
patients in Group B (Table 2). Statistically significant 
higher frequency of  hypotension was recorded in Group 
B (p = 0.026). Bradycardia was noted in 3(6%) patients 
in Group A as compared to 11(22%) patients in Group 
B. Statistically lower frequency was found in Group A 
(p=0.021) (Table 2).

Table 1: Comparison of age and weight of patients in both groups 
(Mean ± SD)

Parameter Group A Group B P value

Age (years) 64.16 ± 8.47 62.58 ± 8.99 0.39

Weight (kg) 72.64 ± 5.82 70.66 ± 5.96 0.295

Table 2: Comparison of hypotension between both Groups

Parameter Group A  
N (%)

Group B  
N (%) P value

Hypotension 23 (46.0) 36 (72.0) 0.026

Bradycardia 03 (06.0) 11 (22.0) 0.021

DISCUSSION
SA is considered pretty much safe in elderly population, 
and it is also known that increasing age has an impact 
on left atrial function.12,13 Hence in this population of 
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patients hypotension caused by SA may prove catastrophic 
due to already compromised cardiac function. Adequate 
preventive measures, therefore, become a very important 
step. Different studies have been conducted for different 
age groups. Generally, patients are preloaded with 
crystalloids or colloids, however, it has been demonstrated 
that even if  there is no prehydration results are similar.14 
Rather fluid administration may even result in fluid and 
electrolyte overload.6 Ephedrine has been proved to be 
better when compared to colloids, however, tachycardia is 
significantly higher in ephedrine group,15 and it can even 
result in ventricular tachycardia.7 So it has its own set of 
disadvantages. Even different solutions were used for 
prevention of  spinal induced hypotension, like fentanyl 
was added to hyperbaric bupivacaine in order to reduce 
dose of  bupivacaine, however, no difference was noted in 
frequency of  hypotension.16 

It has been stated that Bezold-Jarisch reflex (BJR) may 
have a role in hypotension and bradycardia,11 and so 
administration of  5-HT3 antagonists like ondansetron can 
prove helpful. Ondansetron has been used for prevention 
of  PONV.8 In addition, it proved very effective in reducing 
the frequency of  shivering associated with SA, which in 
itself  can put further burden on cardiovascular system in 
elderly.9 Also studies have shown that it can decrease the 
frequency of  post dural puncture headache.17 And its role 
in prevention of  spinal induced hypotension in LSCS has 
been studied by many researchers.10,18,19 Its role has been 
established in general surgery cases as well.20,21

However, only one study has been performed in case of 
elderly patients till now.11 The researchers included 53 
patients in their study, who were aged above 70 years. 
They kept power of  study at 80%.They did not hydrate 

any of  their patients before procedure, and a maximum 
of  200 ml of  normal saline was given during study period. 
Hypotension was observed in 13(48.1%) patients in 
placebo group and 10(38.5%) in those given ondansetron. 
P-value was 0.477, which means that difference was not 
significant. However, difference was significant in case of 
diastolic blood pressure and mean arterial pressure. 

We differed from them in regards to sample size, as we 
included 100 patients. But we included patients ranging 
from 50-80 years in age. We infused ringer’s lactate 
solution 10 ml/kg over a period of  five minutes prior to 
subarachnoid block. This may have had its effect on less 
hypotension seen in regards to systolic blood pressure 
in our study. Some Polish and Indian authors also found 
that ondansetron has significant effect on systolic blood 
pressure. Our study supports this viewpoint. 

CONCLUSION
We conclude that inj. ondansetron 8 mg IV can reduce 
the frequency of  hypotension in spinal anesthesia in 
elderly patients. Keeping in view the known effects of 
ondansetron, e.g. reduced PONV, shivering and post dural 
puncture headache, its property to reduce the frequency 
of  hypotension as well as bradycardia in patients receiving 
spinal anesthesia, gives us an added advantage. 
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