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ABSTRACT
OBJECTIVE: The purpose of the study is to compare and assess the hemodynamic and associated
changes that occur in the patient population operated for a lower segment cesarean section
(LSCS), when they are given 0.5% hyperbaric bupivacaine versus 0.5% isobaric bupivacaine.
METHOD: The method of study is a prospective double blind randomized trial of 60 patients
belonging to the ASA 1 and ASA 2 category, who underwent a lower segment cesarean section, and
comparative analysis of the efﬁcacy and associated hemodynamic changes of hyperbaric with
isobaric bupivacaine. The patient population was segmented into two groups, group A receiving
hyperbaric bupivacaine 0.5% as 2.5ml ( 12.5mg dose ) and the second group designated as, group
B receiving isobaric bupivacaine 0.5% as 2.5ml ( 12.5mg dose) intrathecally. The resultant sensory
and motor blockade was determined using pin prick and bromage scale respectively.
RESULTS: There was a signiﬁcant difference found among the two groups under study, when
compared at 3min interval regarding the sensory blockade. The level of T6 block was reached in
37% (n=10) patients belonging to group A and 77% (n= 17) patients in group B. It was observed
that there was no signiﬁcant change among the two groups at 5min interval regarding sensory and
motor blockade respectively. The immediate sensory blockade with isobaric bupivacaine in group B
produced greater decrease in the systolic and mean arterial blood pressure when contrasted with
hyperbaric bupivacaine in group A at 5min interval, but after time interval of 45min there was no
statistically signiﬁcant change observed.
CONCLUSION: According to our study the effects of isobaric bupivacaine were more signiﬁcantly
predictable, hence have a higher efﬁcacy, when contrasted against hyperbaric bupivacaine in lower
section cesarean section spinal anesthesia. Quick sensory blockade with isobaric bupivacaine was
associated with more decrease in blood pressures when contrasted with the hyperbaric
bupivacaine, but this result is not statistically signiﬁcant.
KEYWORDS: Lower segment cesarean section, Spinal anesthesia, hyperbaric bupivacaine,
isobaric bupivacaine.
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section and/or lower abdominal surgery is
spinal anesthesia if no contraindication exists.1
Bupivacaine and its various combinations with
or without glucose is being used, however the
dose of anesthetic decreases due to the
physiologic changes in pregnancy and may also
cause unpredictable sensory block.2 One of the
major determinants of the dispersion of drug in
the subarachnoid space and the level of
blockade produces is its baricity.2,3 Numerous
researches have studied and compared the
e f ﬁ c a c y o f i s o b a r i c ve r s u s hy p e r b a r i c
bupivacaine which is used in various surgeries,
like obstetric, orthopedic, and transurethral
surgeries.4,5,6 But the data remains largely
inconclusive when it comes to the superiority of
drug used.7,8,9 We studied 0.5% hyperbaric and
0.5% isobaric bupivacaine used in same volume
and dosage, for patients undergoing cesarean
section to compare and contrast the efﬁcacy
and associated hemodynamic changes
produced by both of the drugs.
METHODS:
The method of study is a prospective double
blind randomized trial. Of 60 patients belonging
to the ASA 1 and ASA 2 category, who
underwent a lower segment cesarean section, a
written informed consent was signed by all
patients. The exclusion criteria was patients
who had a contraindication for spinal
anesthesia, ASA grade 3 and 4, hypertensive,
hypotensive and eclamptic patients. The
procedure was fully explained to the patients. A
random number generator was used to divide
the patients into two groups of 30 patients each.
Group A received hyperbaric bupivacaine 0.5%
and group B received isobaric bupivacaine
0.5%. All patients received ringers lactate
solution at 15ml/kg intravenously under
standard monitoring. Heart rate, blood pressure
both the systolic and diastolic values and mean
arterial pressures were noted. The method of
choice for sensory and motor system blockade
assessment were described to the patients
before the anesthesia. In all patients spinal
anesthesia was performed using a 25G spinal
needle in a sitting position at the level of L3-L4
intervertebral space. . Patients in group A
received 2.5ml approx 12.5mg of hyperbaric
bupivacaine 0.5% and group B received 2.5ml
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approx 12.5mg of isobaric bupivacaine 0.5%.
The time of the whole amount of drug delivered
was considered as “ Time zero “. Heart rate,
level of sensory and motor blockade and blood
pressure was assessed after the patient was
turned supine with a 15 degree tilt to the left
lateral side. To check the sensory block the pin
prick method was used, along the imaginary
mid clavicular line till the sensory blockade
reached a level of sensory dermatome T6 level,
after which the surgical procedure was allowed.
Modiﬁed bromage scale was the method of
choice to assess the motor block, from 0 to 3, 0
being no motor block, 1 being unable to perform
a extended leg rise but able to move both knees
and both the feet, 2 being unable to perform an
extended leg raise and move knees but able to
move feet, 3 being a complete motor blockade
of both the lower limbs, no movement at all. A
score of greater than 2 was considered
signiﬁcant motor block. The assessments were
made at ﬁrst, second, third and ﬁve minutes at
ﬁrst and then at 5 minutes intervals until the
procedure was done and then at 15 minutes
until complete return of the sensory and motor
function. Hypotension which is deﬁned as a fall
in systolic blood pressure to more than 20%
from baseline reading noted, was treated with
injection of ephedrine 6mg bolus injection. And
bradycardia (heart rate less than 55 beats/min)
was treated with 0.4mg injection of atropine.
The data was analyzed using SPSS version 19.
Demographic data was expressed as mean +/standard deviation. Chi square test was used to
analyze variables such as level of blockade,
onset of the resultant sensory and motor block.
A p value of <0.05 was considered statistically
signiﬁcant.
RESULTS:
The demographic data of the groups of patients
included their age, weight and ASA status.
There was no signiﬁcant change whatsoever in
sensory blockade in the patients at the 1 minute
interval (p=0.435) as it blockade occurred in
n=6 patients in Group B and n=4 patients in
Group A. Upon reaching the three minute mark
a signiﬁcant contrasting ﬁnding was noted
(p=0.019). A total number of n=17 patients
reached a level of blockade till sensory level
thoracic 6 ( T6 ) in Group B as contrasted with
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n=10 patients in group A reached this level of
blockade. Thoracic 8 ( T8 ) level blockade was
observed in n=10 patients in group A and n=3 in
group B respectively. A level of thoracic 10 ( T10
) blockade was observed in n=7 patients in
group A and n=2 patients in group B (Fig 1). At
5min there was no signiﬁcant change ( p=0.801
) as n=6 patients acquired a good sensory
blockade in Group A among them n=2 reached
at a level of thoracic 6 ( T6 ). In Group B only
n=1 patient reached level of thoracic 6 ( T6 )
and n=1 at a level of thoracic 8 ( T8 )
Motor block: The loss of motor functions or
motor block was observed in a total of n=4
patients in Group A and in n=6 patients in Group
B after 1 min interval. Upon reaching the ﬁve
minute mark the loss of motor function was
seen in n=20 patients in Group A and n=22
patients in Group B. No statistically signiﬁcant
change was observed p=0.343 (ﬁg 2)
Ephedrine the drug used to treat hypotension
had the same effect among the two groups
(p=0.260). Changes in heart rate showed
alteration in the two patient population at
45min (p=0.399). Signiﬁcant changes were
seen in ystolic blood pressures as they drop in
group B within 5 min (p=0.010) but after 45 min
there was no change when both groups are
compared (p=0.086). Diastolic blood pressures
did not reﬂect any change within 5min
(p=0.118) and after 45 min among both groups
of patients under study (p=0.585) (Fig.6). No
change was observed in Mean arterial pressure
after 45min (p=0.457)

Fig 1: Sensory block at 3min
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Fig 2
Descriptive statistics

Age (Yrs)
Weight(kg)

N
60
60

Mini.
21
50

Maxi.
40
80

Mean
28.47
69.52

Std.
Deviation
4.098
7.347

DISCUSSION:
Spinal anesthesia is one of the most frequently
used technique for anesthesia in lower segment
cesarean section. The baricity of the drug is the
factor responsible for the duration and diffusion
capacity of the local anesthetic used. In
obstetrics the hyperbaric solutions are used and
preferred as they are unable to reach higher
thoracic levels and thus cause less side effects,
as compared to isobaric solutions, that reach a
higher sensory level. [10]
The study was conducted to predict whether the
choice of drug used in spinal anesthesia would
affect the quality of anesthesia and the
hemodynamic changes that occur. Comparing
the drug of two different baricity and same
volume and dose, we notice that sensory
blockade was achieved quickly among the
isobaric group ( T6 level ) at 3min that shows a
signiﬁcant difference ( p=0.019 ). At 5min
virtually no change was observed. Motor
blockade was observed at 5min but without any
change ( p=0.343 ). These results differ from
the study by solakovic [11]. In their study the
patients receiving hyperbaric bupivacaine had
higher sensory block at a level of thoracic ﬁve
(T5) and with the isobaric group at T10, and
lead to a block which is at a higher dermatome
with more associated hemodynamic changes
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observed in some of the patients under study. A
recent study observed a shorter duration of
time for peak in sensory blockade in hyperbaric
group versus isobaric group.12 We did not
observe any change in decrease of heart rate
among the two groups at 45min interval
(p=0.399). There was a drop in systolic blood
pressure and mean arterial pressure in group B
within 5min
( p=0.010, p=0.028 ) when
compared with group A. There was no change in
systolic blood pressure and mean arterial
pressure after 45min ( p=0.086 and p=0.457 ),
and there was no decrease in diastolic blood
pressure at 5min interval (p=0.118) and 45min
interval (p=0.585) in both groups A and B. The
vasopressor drug Ephedrine was given to
23.3% n=7 patients in group A and 36.6%
n=11 patients in isobaric group, the difference
was not statistically signiﬁcant (p=0.260). A
study done in 2013 matches our results. 13
According to their study motor and sensory
block was seen to develop quickly ( 5min ) in the
isobaric group ( p<0.05 ). However the
hemodynamic changes reported in their study
are different. According to their study there was
a signiﬁcant drop in mean arterial pressure
observed in both groups and it being more
signiﬁcant in hyperbaric group, where as our
study shows greater drop in isobaric group.
Ephedrine was required to treat hypotension in
33.3% of patients in group A and 66.6% of
patients in group B. In another local study rapid
onset of hemodynamic changes were seen
when using hyperbaric bupivacaine as
compared to isobaric bupivacaine for caesarean
section.14
CONCLUSION:
According to our study the effects of isobaric
bupivacaine were more signiﬁcantly
predictable, hence have a higher efﬁcacy, when
contrasted against hyperbaric bupivacaine in
lower section cesarean section spinal
anesthesia. Quick sensory blockade with
isobaric bupivacaine was associated with more
decrease in blood pressures when contrasted
with the hyperbaric bupivacaine, but this result
is not statistically signiﬁcant.
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Failures are often the results of timidity and fears;
disappointments are the results of bashfulness; hours of leisure
pass away like summer-clouds, therefore, do not waste
opportunity of doing good.
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