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ABSTRACT 

Objective: To compare the effect of 7.5mg versus 10mg of 0.75% hyperbaric bupivacaine in spinal anaesthesia for 
caesarean section. 
Study Design: Randomized controlled trial. 
Place and Duration of Study: Department of Anesthesia, Combined Military Hospital Rawalpindi, from Sep 2014 
to Mar 2015. 
Material and Methods: One hundred and thirty patients fulfilling the inclusion/exclusion criteria were included 
in this study and they were divided into two groups. Group A was given 7.5mg and group B was given 10mg of 
0.75% Bupivacaine. Blood pressure was recorded before and 03 minutes after administration of spinal anesthesia. 
Findings were recorded in the proforma. All the data collected through proforma was entered in the Statistical 
Package for Social Sciences (SPSS) Version 13.0 and analyzed using its statistical package. 
Results: The mean age in group A was 30.58 ± 3.12 years and in group B was 28.32 ± 2.53 years. The mean weight 
in group A was 64.45 ± 3.99 kg and in group B was 65.00 ± 5.38 kg. In group A, 5 (7.7%) patients developed 
hypotension while in group B there were 20 (30.8%) that developed it. Majority of the patients were between 31-
35 years old in both groups. Mean systolic blood pressure after spinal anaesthesia was 80.23 ± 7.41 and 83.00 ± 
7.43 in group-A and B respectively. The difference between two groups was statistically significant (p=0.001).  
Conclusion: In conclusion we can say that dose of local anesthetic is a significant factor that indirectly affects the 
maternal blood pressure and use of low dose bupivacaine is associated with decreased frequency of hypotension. 
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INTRODUCTION 

Neuraxial anesthesia has a great impact in 
obstetrics. Nowadays more and more caesarean 
sections are being performed under regional 
anesthesia as compared to general anesthesia1. 
Spinal anesthesia is safest technique for cesarean 
section because general anesthesia is associated 
with higher maternal morbidity and mortality2. 
Neuraxial anesthesia has become the anaesthetic 
technique of choice in caesarean section deliveries 
with increasing popularity because of its safety, 
low failure rate, prevention of aspiration 
pneumonia, drug induced neonatal depression 
and reduction in maternal mortality3-5. 

It provides a fast rapid, profound and 
symmetrical sensory and motor block of high 

quality in patients undergoing cesarean section6. 

Common complications of spinal anesthesia 
are hypotension, postdural puncture headache, 
nausea, vomiting, backache, hypoventilation, 
paresthesias and inadequate analgesia7.  

Hypotension during spinal block is secon-
dary to the sympathetic block. Maternal hypo-
tension may have harmful effects on uterine 
blood flow, fetal well-being and ultimately 
neonatal outcome8. It can result in maternal 
morbidity and can directly influence the neonate 
well-being by reducing uteroplacental blood 
flow9. While effective surgical anesthesia is the 
primary objective of the spinal technique, it must 
be accomplished while minimizing maternal     
and neonatal side-effects10. Though there is no 
definite method to prevent the sympathetic block 
and resultant hypotension after spinal  anesthesia 
however different methods are used for the 
prevention of hypotension associated with spinal 
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anesthesia like colloid/crystalloid preloading, 
prophylactic administration of vasopressors, 
spinal opioids in combination with local anaes-
thetics, leg bandage, positioning of patient or 
using low dose spinal local anesthetics11-15. 

Dose of local anesthetic is a useful deter-
minant of spinal block characteristics. Increasing 
the dose of local anesthetic increases the risk of 
associated complications. The toxicity of the   
local anesthetic agent is another complication     
of regional anesthesia in addition to the high 
sympathetic blockage11. Thus it is time and again 
emphasized in literature that the lowest effec- 
tive dose should be administered. Studies also 
that show that reducing the spinal dose has a 
favorable effect on maternal hemodynamic 
stability16-18.  

Bupivacaine is the commonly used local 
anesthetic in caesarean deliveries. Lowest effec-
tive dose of bupivacaine for these procedures has 
not been determined9. 

We hypothesized that a lowered intrathecal 
dose of this drug could be used safely, satis-
factorily but with fewer side effects. 

Obstetric anesthesia is generally considered 
to be one of the higher-risk areas of anaesthetic 
practice. Changes in maternal physiology during 
pregnancy and the care of both mother and    
fetus present unique challenges to the obstetric 
anesthetists. Although new systems and tech-
nologies are developing to provide consistent  
and safe anaesthetic care to pregnant mothers, 
the modern-day obstetric anesthetist has to      
also grapple with issues related to changing 
population characteristics, including maternal 
obesity, advanced maternal age and an increased 
complexity of medical diseases (including cardiac 
diseases), which may affect women with a 
reproductive potential20. 

Regional anaesthesia is considered to be   
safe and better tolerated as compared to general 
anaesthesia for caesarean section. However, the 
incidence of hypotension is more commonly 
observed during spinal anesthesia, which may 
impair placental circulation as well as circulation 

to vital organs, hypotension occurs due to vasodi-
latation secondary to blockage of sympathetic 
outflow from the spinal cord21,22. 

The rationale of study was to find out if 
administration of low dose bupivacaine is better 
in reducing the frequency of hypotension in 
spinal anesthesia during cesarean section. Based 
on statistics it will enable us to prevent significant 
hypotension in patients undergoing elective 
caesarean section under spinal anesthesia. 

MATERIAL AND METHODS 

This randomized controlled trial was   
carried out department of Anesthesia, Combined 
Military Hospital Rawalpindi over a duration     
of six months from 15 September 2014 to 15 
March 2015. The sample size has been calculated 
by using WHO sample size calculator. Level             
of significance 5%, Power of the test 80%, 
Anticipated population proportion1 (P1) is   
41.6%. Anticipated population proportion 2 (P2) 
is 91.6%19. The sample size is 65 in each group. 
The total sample size of study is 130. 

One hundred and thirty patients fulfilling 
the inclusion/exclusion criteria were included    
in this study and they were divided into two  
groups of 65 each by consecutive sampling. 
American society of Anesthesiology (ASA) status 
of all patients undergoing caesarean sections   
was assessed. All aged between 25-35 years     
and undergoing elective caesarean section were 
included in the study. 

All patients undergoing emergency caesa-
rean section, with multiple pregnancies, which 
have cardiovascular, pulmonary, renal or liver 
disease, have history of drug allergy or are 
unwilling for the study, were excluded from the 
study. 

After seeking permission from the hospital 
ethical committee, the purpose and procedure of 
the study and risk benefit ratio was explained to 
the patients and an informed written consent was 
obtained. 

Those who were willing and eligible for the 
study were randomly divided into two groups (A 
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and B), based on lottery method. Group A was 
given 7.5mg and group B was given 10mg of 
0.75% Bupivacaine. 

Both groups were preloaded with Hart-
mann’s solution 15ml/kg body weight. Spinal 
anesthesia was achieved by 0.75% hyper-baric 
bupivacaine L3-L4 interspace level with 25 gauge 
Quincke spinal needle. 

Blood pressure was recorded before and 03 
minutes after administration of spinal anesthesia 
by trainee Researcher. Findings were recorded in 

the proforma. All the data collected through 
proforma was entered in the Statistical Package 
for Social Sciences (SPSS) Version 20 and 
analyzed using its statistical package. The study 
variables were age, height, weight, blood pres-
sure before the administration of spinal anes-
thesia, blood pressure 3 minutes after the 
administration of spinal anesthesia and hypo-
tension. 

Hypotension was defined as a greater than 
20% decrease in the patient’s baseline blood 
pressure, or a systolic blood pressure less than 
100 mm Hg recorded at 3 min. 

 Descriptive statistics was calculated. Mean 
and standard deviation was calculated for 

quantitative data age, height, and weight, blood 
pressure before the administration of spinal 
anesthesia and blood pressure 3 minutes after the 
administration of spinal anesthesia. Independent 
sample t-test was applied for the comparison of 
quantitative variable among groups. Frequencies 
and percentages were calculated for qualitative 
variables (hypotension, and no hypotension).   
Chi Square test was applied to determine the 
difference in hypotension in two groups.  

Level of significance was taken as p<0.05. 

Effect modifiers like age and ASA status was 
controlled by stratification. Post stratification chi 
square test was applied keeping p-value <0.05 as 
significant. 

RESULTS 

One hundred and thirty patients were 
selected for this study and they were divided into 
two equal groups. 

The mean age in group A was 30.58 ± 3.06 
years while the mean age in group B was 28.34 ± 
2.94 years. The mean height in group A was 
158.34 ± 3.12 cm while the mean height in     
group B was 158.66 ± 4.83 cm. The mean weight 
in group A was 64.45 ± 3.99 kg while the mean 
weight in group B was 65.00 ± 5.38 kg (table-I). 

Table-I: Distribution of patients by demographics. 

 
 

Group A (n=65) 
Mean ± SD 

Group B (n=65) 
Mean ± SD 

p-value 

Age 30.35 ± 3.08 28.32 ± 2.53 0.00 

Height 157.22 ± 5.34 158.68 ± 5.89 0.14 

Weight 64.45 ± 3.99 65.00 ± 3.88 0.42 
SD = Standard deviation 

Table-II: Distribution of patients by blood pressure. 

Group SBP before SA DBP before SA SBP after SA DBP after SA 

A 
Mean ± SD 

124.92 ± 10.21 80.23 ± 7.41 113.46 ± 11.55 69.69 ± 7.59 

B 124.23 ± 10.12 83.00 ± 7.43 107.15 ± 14.73 69.85 ± 10.93 

p-value  0.69 0.04 0.01 0.93 
SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, SA = Spinal Anesthesia, SD = Standard deviation 

Table-III: Distribution of patients by hypotension. 

Hypotension 
Group A (n=65) Group B (n=65) 

Frequency (%) Frequency (%) 

Yes 5 (7.7) 20 (30.8) 

No 60 (92.3) 45 (69.2) 

Total 65 (100.0) 65 (100.0) 
p-value=0.001 
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The mean systolic blood pressure before 
spinal anaesthesia in group A was 124.92 ± 10.21 
mmHg while the mean systolic blood pressure 
before spinal anaesthesia in group B was 124.23 ± 
10.12 mmHg. The mean diastolic blood pressure 
before spinal anaesthesia in group A was 80.23    
± 7.41 mmHg while the mean diastolic blood 
pressure before spinal anaesthesia in group B   
was 83.00 ± 7.43 mmHg. The mean systolic blood 
pressure after spinal anaesthesia in group A was 
113.46 ± 11.55 mmHg while the mean systolic 
blood pressure after spinal anaesthesia in group B 
was 107.15 ± 14.73 mmHg. The mean diastolic 
blood pressure after spinal anaesthesia in group 
A was 69.69 ± 7.59 mmHg while the mean dias-
tolic blood pressure after spinal anaesthesia in 
group B was 69.85 ± 10.93 mmHg (table-II). 

In group A, there were 5 (7.7%) patients of 
hypotension while in group B there were 20 
(30.8%) patients of hypotension. In group A, there 
were 60 (92.3%) patients with no hypotension 
while in group B there were 45 (69.2%) patients 
with no hypotension (table-III). 

DISCUSSION 

Various local anesthetics commonly used for 
spinal anesthesia are lignocaine, bupivacaine, 
levobupivacaine, and ropivacaine23. 

Effect of spinal anesthesia on the cardio-
vascular system is primarily indirect and occurs 
through blockade of sympathetic nervous system 
and includes a reflex response to the primary 
cardiovascular effects20. Most significant easily 
measurable effects of spinal anesthesia are 
changed blood pressure and pulse. The aim of   
all anesthesiologists is to perform the spinal 
anesthesia with the least deviation in blood 
pressure and pulse rate. Reducing the dose of 
local anaesthetic can reduce the incidence of 
hypotension. Many studies have been undertaken 
in this regard. 

Results obtained in our study showed 
changes in terms of reduction of basic hemo-
dynamic variables during anesthesia compared 
with values before anesthesia in terms of lower-
ing blood pressure. Changes in high dose group 

were significantly higher than in low dose    
group with all measured parameters deviating 
significantly more in high dose group than in low 
dose group. 

In our study we hypothesized that using  
low dose bupivacaine was beneficial in terms of 
reducing the incidences of hypotension in spinal 
anesthesia during caesarian sections. 

This topic is under research abroad and in 
our country especially in low resource settings 
where hypotension can lead to hazardous 
complications. Many of these studies agree with 
our findings in terms of reduced dose and 
hypotensive episodes. 

A study was done in Japanese parturients to 
compare 2 doses of bupivacaine in caesarian 
section. The analgesic efficacy and incidence of 
hypotension were noted. Patients were divided 
into 2 groups, with total number of thirty-six 
patients in both groups. One group received    
8mg of hyperbaric bupivacaine while the       
other received 10mg. results showed incidence of 
hypotension was lower in 8mg group (37%) than 
in 10mg group (71%). And no differences were 
seen in neonatal outcome24. 

Another study done on forty patients 
showed the incidence of hypotension was         
less when using low dose bupivacaine in spinal 
anesthesia. Patients were divided into two  
groups of twenty each. One group was admin-
istered 10mg of hyperbaric bupivacaine while the 
other group received 7.5mg.  Second group was 
also administered 25 micrograms of fentanyl. 
Results showed that episodes of hypotension 
were significantly less (80% vs. 40%) in low dose 
group. Therefore, it was concluded that lowering 
the dose of bupivacaine in caesarian section 
would significantly reduce the incidence of 
hypotension25. 

A meta-analysis shows that low dose 
bupivacaine is beneficial in preventing hypo-
tension in patients undergoing caesarian section. 
Systemic review of randomized control trials was 
done, 35 were identified for eligibility assessment 
and 15 were selected for data extraction. Results 
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revealed that although there was no difference in 
neonatal outcome or clinical quality variables but 
incidence of hypotension was less in low dose 
group10. 

Another study done on fifty patients  
showed that using low dose bupivacaine was 
better than conventional dose. Patients were 
divided into two groups of 25 each. One group 
received conventional dose of 10mg of hyperbaric 
bupivacaine whereas the second group received 
low dose bupivacaine of 7.5mg along with 
twenty-five micrograms of fentanyl. The result 
showed that there was a significant decrease in 
incidence of hypotensive episodes in patients 
receiving low dose bupivacaine and is thus 
recommended for use in patients of caesarian 
section26. 

A few limitations to our study that could 
affect the results included a low sample size,    
age restrictions, inclusions of only healthy 
parturients, singleton deliveries. If these limi-
tations are addressed to we would be able            
to more efficiently see the effects of low dose 
bupivacaine in the patients. For future research it 
is suggested that the sample size be increased 
with the sampling age of patients and inclusion 
of parturients with minimal comorbities. 

CONCLUSION 

In conclusion we can say that dose of 
bupivacaine is an important determinant of 
maternal hemodynamic variables. In our study   
it showed that using low dose bupivacaine 
showed less incidence of hypotension than     
high dose bupivacaine. In our study in group A, 
no hypotension occurred in 10% patients while in 
group B no hypotension occurred in 46%. 
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