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ABSTRACT  
 

Aim: To compare three low doses of intrathecal hyperbaric bupivacain on maternal haemodynamic variables in 

CSEA with volume extension technique.  
Study Design: Randomized Controlled Trial. 
Place and Duration of Study: Department of Anesthesia at Gynaecology and Obstetrics operation Theater Lady 

Aitchison Hospital Lahore  affiliated with King Edward University Lahore from June 2015 to Feb 2016. 
Methodology: 145 parturiant undergoing elective cesarean section divided into three groups using hyperbaric 

bupivacain 4.5mg (group A), 5.5 mg (group B), 6mg (Group C) intrathecally followed by EVE 10ml normal saline.  
Hemodynamic variables like systolic/ diastolic, mean blood pressure and heart rate were studied in individual 
group and compare to each other group.  
Results: The mean age of cases in group-A was 26.69 ± 4.19 years, in group-B was 28.49 ± 4.37 years and 

mean age in group-C was 27.33 ± 4.12 years. The mean age in all groups was statistically same. In our study 
incidence of maternal hemodynamic instability using CSEA – EVE in group A(4.5mg) was significantly lower than 
group B (5.5)&C(6mg) at different time intervals 3,6,9,12,15 min. At 3 minute hypotension was seen in 24.4% 
patients in group A as compared to group B and C (p=0.04).  
Conclusion: CSEA – EVE technique with low dose intrathecal hyperbaric bupivacaine (4.5mg) for cesarean 

section is more beneficial in maintaining maternal hemodynamic stability in (ASA I-II patients) than spinal and 
epidural anesthesia alone.  
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INTRODUCTION 
 

Spinal Anesthesia is a preferred technique to provide 
effective surgical anesthesia in elective cesarean Section1. 
The dose of local anesthetic determines the desired level of 
block. Bupivicain12-15mg is recommended to achieve 
adequate level of block2. It has been associated with 
incidence of 69-80% maternal hypotension resulting in 
maternal mortality and neonatal morbidity3,4. Different 
strategies have been attempted to prevent spinal induced 
hypotension including left lateral position of mother5,use of 
low dose hyperbaric Bupivacain found limited significance6.  

CSEA is technique of choice used in patient 
undergoing Cesarean Section7. It involves rapid onset of 
spinal anesthesia followed by epidural catheter placement 
which provide extension of anesthesia and analgesia in 
perioperative period. Epidural volume extension technique 
is a modification of CSEA in which a small volume of saline 
or local anesthetic when given through epidural needle/ 
catheter compresses the subarachroid space and increase 
the level of anesthesia even with a small dose, maintaining 
maternal haemodynamicstability8,9,10,11,12. Few studies have 
been done comparing efficacy of low dose with use of 
volume extension technique. This study was aimed to find 
out optimal safe dose of intrathecal hyperbaric Bupivician  
using volume extension technique in CSEA for parturient 
which can achieve adequate sensory, motor block along 
with decrease in incidence of maternal hypotension. 
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PATIENTS AND METHODS 
 

After approval of Institutional Review Board, KEMU and 
hospital ethical committee, 135 uncomplicated pregnant 
patients for elective caesarean section were included in this 
study after written informed consent. Patients with 
pregnancy induced hypertension, pre-eclampsia, history of 
drug abuse, on anticoagulant therapy, emergency 
caesarean section and having dural puncture during 
procedure were be excluded. 

Patients were divided randomly using sealed 
envelope technique into three groups of 45 patients in 
each: Group A (Bupivacain dose 4.5mg), Group B 
(Bupivacin dose 5.5mg) and Group C (Bupivacain dose 
6mg). On arrival in the  operation theatre monitors were 
applied to record the baseline heart rate, blood pressure 
and oxygen saturation. An intravenous line wasmaintained 
with 18G cannula and each patient was pre-loaded  with  
10ml/kg Ringer Lactate before CSEA. After taking aseptic 
measures, skin was infiltrated with 3ml of xylocaine in 
sitting position in each group for performing CSEA. The 
epidural space was identified with 18-G Tuohy needle 
inserted into L3-4 or L4-5 inter space and confirmation was 
done by Loss of resistance (LOR) technique using 2ml air. 

A spinal needle (27G) was inserted through Tuohy 
needle to reach subarachnoid space. Respected dose of 
Bupivacain was administered intrathecally after 
confirmation of free flow of CSF according to group 
assigned (4.5mg, 5.5mg, 6mg) along with 25mg tramadol 
(preservative free). Needle bevel was kept in cephalic 
direction. Spinal needle was withdrawn and volume 
extension was performed with 10ml normal saline in all 
groups through epidural catheter in less than 2min after 
intrathecal dose.  
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Patients were then placed in supine position with a 
wedge under right hip. There after level of sensory and 
motor block was tested bilaterally. Sensory block was 
assessed by pin prick. Complete absence of pain to pin 
prick sensation is defined as sensory block in respected 
dermatomes. Level of sensory block was assessed every 3 
min for 15 min to reach the level of T6 before start of 
surgery. If level is not achieved patient was excluded from 
the study. Motor block was assessed by modified Bromage 
scale (Table.1). 

O2 4 liter per minute via nasal cannula was provided 
as a part of procedure to each patient. After achieving 
adequate level of sensory and motor block surgery was 
proceeded for delivery of baby. Blood Pressure and heart 
rate were monitored every 3min for 15 min. Any episode of 
hypotension was noted. Blood Pressure less than 20% 
from baseline was treated with IV fluid and phenylephrine 
(25-50 µg). Bradycardia- heart rate less than 50/min was 
treated with atropine (0.6 mg). 
Statistical analysis: All collected data was entered and 

analyzed in SPSS version 22. Mean±S.D was applied 
present quantitative data like age, systolic, diastolic blood 
pressure and heart rate. Categorical data like hypotension 
was presented in form of frequency (%). To compare 
hypotension in all groups, Chi-square test was applied 
while age, systolic, diastolic blood pressure and heart rate 
were compared using ANOVA test. P-value ≤ 0.05 was 
considered as significant.  
 

RESULTS 
 

Statistically no difference was seen in mean age of all 
groups (Table 2). The incidence of maternal hemodynamic 
instability using CSEA–EVE in group A(4.5mg) was 
significantly lower than group B(5.5) & C(6mg) at 
3,6,9,12,15 min. At 3 minute hypotension was seen in 
24.4% patients in group A as compared to group B and C 
(p=0.04). At 6th minutes, in comparison to other two groups, 
significantly less number of patients became hypotensive 
(73.3%) in group A(p= 0.03). At 9th minute only one patient 
was hypotensive in group A as compared to group B (21 
Patient) and group C (20 Patient). At 12th and 15th minute 
97.8% patients in group A did not show hypotension (p 
=0.001) (Table 3). Mean heart rate was found similar in all 
study groups at each interval. (Table 4) 
 
Table.1: Bromage Scale 

  

Complete block Unable to move feet or knee 

Almost complete block Able to move feet only 

Partial block Able to move 

Bi block Full flexion of knee, hip and feet 

 
Table -2:  Comparison of age in all study groups    

Groups Mean SD 

A(n=45) 26.69 4.19 

B (n=45) 28.49 4.37 

C(n=45) 27.33 4.12 

B (n=45) 131.18 15.50 

C(n=45) 132.62 11.59 

Total (n=145) 131.55 13.79 

P value= 0.127 
 
 

Table 3: Comparison of hypotension in all study groups  

 Group A Group B Group C 

Hypotension at 3 min (p value-0.047) 

Yes 11(24.4%) 12(26.7%) 21(46.7%) 

No 34(75.6%) 33(73.3%) 24(53.3%) 

Hypotension at 6 min (P value=0.037) 

Yes 12(26.7%) 14(31.1%) 23(51.1%) 

No 33(73.3%) 31(68.9%) 22(48.9%) 

Hypotension at 9 min (P value <0.001) 

Yes 1(2.2%) 21(46.7%) 20(44.4%) 

No 44(97.8%) 24(53.3%) 25(55.6%) 

Hypotension at  12 min (<0.001) 

Yes 1(2.2%) 10(22.2%) 18(40%) 

No 44(97.8%) 35(77.8%) 29(60%) 

Hypotension at  15 min (<0.001) 

Yes 0 7(15.6%) 19(42.2%) 

No 45(100%) 38(84.4%) 26(57.8%) 

 
Table 4: Comparison of heart rate at different intervals in all study 
groups   

Groups Mean SD 

Heart rate (no. per min) baseline (p value=0.921) 

A 101.93 17.93 

B 101.18 13.78 

C 100.76 8.68 

Total 101.29 13.8 

Heart rate (no. per min) at 3 min (p value=0.921) 

A 83.62 21.40 

B 83.98 16.82 

C 77.27 16.56 

Total 81.62 18.52 

Heart rate (no. per min) at 6 min (p value=0.225) 

A 79.82 18.37 

B 78.11 18.62 

C 73.47 18.37 

Total 77.13 18.02 

Heart rate (no. per min) at 9 min (p value=0.028) 

A 82.33 16.03 

B 73.96 15.31 

C 79.16 12.94 

Total 78.48 15.11 

Heart rate (no. per min) at 12 min (p value=0.86) 

A 80.87 15.53 

B 80.18 17.10 

C 79.13 12.39 

Total 80.06 15.04 

Heart rate (no. per min) at 15 min (p value=0.811) 

A 81.11 13.86 

B 81.51 13.48 

C 79.80 11.89 

Total 80.81 13.03 

 

DISCUSSION 
 

Spinal anesthesia is a safe and effective technique for 
cesarean section. It is simple, rapid in onset and 
costeffective1. A major disadvantage associated with spinal 
anesthesia is hypotension due to sympathetic block that is 
dependent on dose of local anesthetic used for cesarean 
section2. The Incidence of hypotension is 80% that leads to 
maternal mortality and neonatal morbidity3,4. In 1997 a new 
technique CSEA–EVE was used to lower the incidence of 
maternal hemodynamic instability. In this technique some 
local anesthetic or saline is administered through epidural 
catheter to induce the compression of subarachnoid space 
to promote the spread of low dose local anesthetic 
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previously introduced into subarachnoid space. This 
provided maximum segmental spread of anesthetic agent, 
minimized percentage of hypotension and adequate quality 
of analgesia in postop recovery8,9,10,11,12.  

Different techniques were tried to decrease the 
incidence and severity of maternal hypotension in cesarean 
section like use of change of posture for aortocaval 
compression, preloading with crystalloid and colloid, co-
loading with vasopressor like phenylephrine but of limited 
value5. 

In our study incidence of maternal hemodynamic 
instability using CSEA – EVE in group A(4.5mg) was 
significantly lower than group B (5.5)&C(6mg) at different 
time intervals(3,6,9,12,15 min). At 3 minute 34 patients 
(75.6%) remained haemodynamically stable in group A as 
compared to group B and C (p=0.04). At 6th minutes, 
hypotension was significantly less in group-A (p=0.03).At 
9th and 12thminutes 44 patients (97.8%) did not show 
hypotension in group A as compared to group B& C. At 15th 
minute hypotension was not seen in any of the patients in 
group A as compared to Group B (38 patients) and Group 
C (26 patients) (p=0.001).  

Several trials have reported an infrequent incidence of 
hypotension when small dose of bupivicain is used with 
EVE technique. Researchers have evaluated hypotension 
during Cesarean delivery and shown smaller incidence with 
CSEA - EVE technique. Similar to our study results, 
Vercauteren et al compared 6.6mg hyperbaric bupivacain 
with sufentail 3.3µg as a part of CSEA with placebo group 
and found less hypotension 25% vs 58% (p<0.05) without 
prophylatic use of ephedrine13. 

Vandevelde et al compared bupivacain 6.5mg (low 
dose) combined with 2.5µg sufentanil as a part of CSEA 
technique with higher 9.5mg bupivicane dose. The 
incidence of hypotension was (16% vs 68%) significantly 
lower with the low dose14. 

Results of our study are in consistency with that of 
Gaurav Jain et al. who also documented less hypotension 
with low dose intrathecal hyperbaric bupivacain along with 
10ml of epidural volume extension12. 

E. Thomas et al also showed similar results to our 
study with use of (3.75mg) intrathecal hyperbaric 
bupivacain and epidural volume extension with 3ml of 1.5% 
Xylocain. He also concluded significant lower incidence of 
maternal hypotension with lower dose of intrathecal 
bupivacain15. 

Lada et al examined how a low dose combined 
spinal-epidural anesthesia can become effective by using 
epidural volume extension to decrease the sensory, motor 
block profile and reduce the incidence of maternal 
hypotension. Their results were in accordance with our 
study in concluding that 20ml saline volume extension with 
low dose (5.3mg) levobupivacain 0.5% spinal anesthesia 
can reduce the incidence of hypotension11. 

In 2012 Shaban et al showed the effect of EVE on 
charecteristics of bupivacain spinal block in caesarian 
delivery and concluded that (5ml) EVE with N/S along with 
use of 6mg intrathecal bupivcain provided better 
hemodynamic stability. These were comparable to our 
study result16.  

Various studies failed to demonstrate a decrease in 
incidence of maternal hypotension. Contrary to our results, 

C. Loubert et al showed hypotension in 58% patients with 
use of 7.5mg intrathecal bupivacain and epidural volume 
extension with 5ml normal saline. The difference could be 
due to variation in dose of bupivacaine (7.5mg) and less 
volume of saline(5ml)17. 

Lew et al also could not demonstrate decrease in 
maternal hypotension with 5mg intrathecal hyperbaric 
bupivacain along EVE with 6ml saline when compared to 
single shot 9mg spinal hyperbaric bupivacain. These were 
different from our study results.One explanation could be 
position of patient after EVE. Our patients were in lying 
position after EVE as compared to sitting position of 
patients done by Lew et al18.   

Mahmoud M et al injected 10ml normal saline in 
epidural space after administration of intrathecal hyperbaric 
bupivacain 10mg with 2.5µg fentanyl, and compared it with 
control group. They did not show significant change 
regarding hypotension between two groups. This could be 
due to difference of methodology as he give saline after 5 
minute of intrathecal injection9.  

Gupta et al demonstrated incidence of hypotension 
60% with use of 6mg intrathecal hyperbaric with 5ml N/S 
using EVE. This was contrary to our study result, the 
reason of difference could be due to high block with (6mg) 
intrathecal dose of bupivacain and less volume of N/S in 
EVE19.  

Our study did not compare the effect of epidural 
volume extension on the level of sensory and motor block 
and did not record the time taken from intrathecal injection 
to positioning the patient supine. We also did not measure 
the quantity of phenylephrine used in each group. Future 
studies can be done regarding this and also to find co-
relation of body mass index with hypotension. 
 

CONCLUSION  
 

This CSEA – EVE technique with low dose group (4.5mg) 
for cesarean section is more beneficial in maintaining 
maternal hemodynamic stability in (ASA I-II patients) than 
spinal and epidural anesthesia alone.  
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