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ABSTRACT

Background: Spinal anesthesia is commonly used in the lower limb and lower abdominal surgeries and bupivacaine is the
drug used intrathecally. Bupivacaine is available in two forms isobaric having density same as CSF and hyperbaric having
greater density than CSF. Objective: This study was performed to see the difference of onset of sensory block after
intrathecal use of hyperbaric versus isobaric bupivacaine in non-obstetric patients. Study Design: This randomized control
trial. Settings: Study was conducted in Pakistan Institute of Medical Sciences, Islamabad Pakistan. Duration: Six months
from January 2020 to June 2020. Methods: Total 60 patients undergoing lower abdominal surgeries 25 to 50 years of either
gender were included. The patients were randomized either intrathecal isobaric bupivacaine for group I or hyperbaric
bupivacaine for group H to compere the time for onset of sensory block. Data collection was done by the study proforma
and analysis was done by using the SPSS version 26. Results: Age range of the subjects was 25 to 50 years with overall
average age of 37.61 £ 5.03 years. Out of total 60 patients 15 males and 45 were females and the ratio was 1:3. An average
onset time for group H was significantly shorter 2.02 + 0.85 in group H (hyperbaric bupivacaine) versus 5.53 + 1.14 minutes
with group I (isobaric bupivacaine) (p- 0.001). Conclusion: Study concluded that the use of intrathecal hyperbaric
bupivacaine has rapid onset of sensory block at the Tiglevel compared to the Isobaric bupivacaine of sensory block.

Keywords: Spinal anesthesia, Sensory block, Hyperbaric bupivacaine, Isobaric bupivacaine.

INTRODUCTION bupivacaine (HB), which has a density stronger than
cerebrospinal fluid, and isobaric bupivacaine (IB), which
has the particular density or gravity equivalent to

A secure anesthetic method utilized for both elective
cerebrospinal fluid.

and urgent procedures is spinal anesthesia (SA),’
specially for surgeries of lower abdomen and lower

extremities or where general anesthesia is The pattern of diffusion that defines the effectiveness,
contraindicated. Injection of a substance known as local distribution, and side-effect is thought to be impacted by
anesthetics in the epidural or subarachnoid space to block the variation in densities between the two commercially
appropriate spinal nerve roots,? which have anesthetic available preparations.® The recently developed
effects on the spinal anesthesia in scheduled lower anesthetic ropivacaine is 40% less effective than
extremity orthopedic operations.3 bupivacaine.” Spinal anesthesia made hyperbaric with

ropivacaine and dextrose is reported to be effective.”
The best local anesthetic for intrathecal use has a quick p P

onset, consistent duration, and a lower occurrence of the As in preliminary investigations, isobaric ropivacaine's
side effects.> Currently the most popular local anesthetic effectiveness and safety for neuraxial blockade were
for spinal anesthesia is bupivacaine (SA).¢ Bupivacaine is assessed.”® When compared to intrathecal lignocaine,
commercialized in two different forms: hyperbaric intrathecal ropivacaine has been observed to be less likely
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to cause transient neurological symptoms (TNS) and to
activate with a shorter half-life than bupivacaine.”® Due
to the predictable block properties hyperbaric LA has
grown in popularity.”10

Concerning the predictability of analgesic levels attained
with isobaric solution in comparison to hyperbaric, there
is debate.>!! The vast majority of local anesthetics used for
spinal anesthesia are accessible as solutions of hyperbaric,
and it is widely known that adding dextrose to make the
solutions more specific gravity changes their anesthetic
characteristics.512 This study has been done to determine
the difference of onset of sensory block after intrathecal
use of hyperbaric versus isobaric bupivacaine in non-
obstetric patients.

METHODS

This randomized control trial was conducted in Pakistan
Institute of Medical Sciences Islamabad, Pakistan during
a period of Six months from January 2020 to June 2020.

After receiving the ethical approval from the hospital's
ethical committee, each patient signed a written informed
consent form that fulfilled the inclusion criteria (patients
planned for lower limb and lower abdominal surgeries
ASA T and II, age between 25 and 50 years and both
genders).

All those patients with high BM]I, intraabdominal mass,
spinal deformity and local skin infection were excluded.

Before the procedure, the participants underwent a pre-
anesthesia evaluation. Participants were split into two
groups at randomly. Group H for hyperbaric and group I
for isobaric bupivacaine. Monitoring was non-invasive
ECG, blood pressure and pulse oximetry. Intravascular
access was maintained with 18 G I/V cannula. Baseline
vitals were taken. Patients were randomly divided into 2
groups, group H and group 1.25 G Quincke needle was
used and dose of 15 mg of 0.5% and 0.75% bupivacaine
was given randomly in L, L3 interspace over 15 seconds.
The tip of needle is kept cephalic. The patient is divided
into randomly by using lottery method.

Group I Patients who were receiving Isobaric
bupivacaine. Group H: Patients who are receiving
hyperbaric bupivacaine.

Patient were kept in supine position, after injecting the
drug stopwatch was started immediately and time for
onset of sensory block was evaluated by the pin prick
with blunt 27 G needle around umbilicus. The time was
noted after every 1 minute till the block for Tio
established. The time for sensory block was measured for
both concentrations of bupivacaine. The outcome is
measured by comparing the onset time of sensory block
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of both drugs. Data was collected using the study
proforma, and SPSS version 26 was used for analysis.

RESULTS

The patients were in age ranged from 25 to 50 years with
overall average of 37.61 £ 5.03 years. Particularly the
average age of the group H patients was 37.67 + 5.29,
while in group I was 37.50 £ 4.85 years. Out of 60 patients
15 males and 45 were females and the ratio was 1:3.
According to the ASA status 13(43.33%) were found with
status I and 17(56.67%) were with status II in group H,
while 12(40.0%) with status 1 and 18(60.0%) were with
status II in group I Types of surgeries were also
presented in table 1.

Table 1: Descriptive statistics of demographic variables
(n=60)

Study Groups
. Total
Variables (n=60)
GroupH Groupl
(n=30) (n=30)
37.67 + 37.50 =
37.61+
Age 5.29 4.85 5.03 years
years years
1 13 12 25
(43.33%) (40.0%) (41.67%)
ASA
status
I 17 18 35
(56.67%) (60.0%) (58.33%)
Urolo 10 09 19
8y (33.33%) (30.0%) (31.67%)
Types of
surgical
rocedures
' Geoneral 1 0
Surgery (36.67%) (30.0%) (33.33%)

Group I: Isobaric bupivacaine, Group H: Hyperbaric bupivacaine

Average of the onset time duration for group H was 2.02
+ 0.85 in group H (hyperbaric bupivacaine) verses 5.53 +
1.14 minutes with group I (isobaric bupivacaine) (p-
0.0001). Mean time of onset was statistically significant
with respect to the age, gender and ASA status p-values
were quite significant (p-<0.05). Table 2
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Table 2: Comparison of the mean time for onset of
sensory block in both groups, as well as with respect to
the age, gender and ASA status (n=60)

Study groups
Variables II-
Group H Group I value
(n=30) (n=30)
Time of Onset 220+0.85 553+1.14

. . 0.0001

(average) minutes minutes
Meantime 2540  222+081 528+123 0.0001

for onset years minutes minutes ’
with respect
to age 41-50 217+094 592+0.90 0.0001
groups years minutes minutes ’

Male 2.3$ +0.92 4.8§ +1.21 0.0001

minutes minutes

Gender
+ +

Female 2'14.1 £083 5'74 £1.05 0.0001

minutes minutes
I 2.15. +0.90 5.25. +1.06 0.0001

minutes minutes

ASA status

I 2.2{1 +0.83 5.72 +1.18 0.013

minutes minutes

Group I: Isobaric bupivacaine, Group H: Hyperbaric bupivacaine

DISCUSSION

Study has been done to compare the onset of mean time
for sensory block after intrathecal use of bupivacaine
isobaric and hyperbaric solution. In this study an average
age of the study participants was 37.61 + 5.03 years, with
age range from 25 to 50 years. Particularly both patient
groups H and I had mean ages of 37.67 +5.29 and 37.50 +
4.85 years, respectively.

Most of the study subjects 36(60.0 %) were between 25 to
40 years of age. Out of these 15 (25.0 %) were males 45
(70.0 %) were female and male and female ratio was 1:3.
In this study the mean time of onset 2.20 + 0.85 in group
H (Hyperbaric Bupivacaine) verses 5.3 + 1.14 minutes in
group I (isobaric bupivacaine) with p value 0.0001.

One study showed the time required to achieve the Tio
sensory block with hyperbaric bupivacaine was 1.1 +0, 32
min as compare to isobaric 4.7 £ 2.9 min with p value of
0.0015. In another study the onset of sensory block 4.8 +
2.2 with a p value of 0.0014. In another study Souter K] et
al’> studied the location and size of the intra-thecal
bupivacaine distribution. The patients received a
combination spinal epidural injection containing 10 mg of
hyperbaric, isobaric, or hypobaric bupivacaine in either a
sitting or right lateral posture. When seated, hypobaric
bupivacaine produced a greater T2 sensory block than
hyperbaric bupivacaine. Less motor blockage was formed
as basicity rose. For both hyperbaric T3 and the median
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sensory level of T2 in the L3,4 area, an isobaric
combination was administered. In contrast to the
hyperbaric and hypobaric mixture 100, the isobaric is
unaffected by posture.

Another study examined lower abdominal procedures
using isobaric and hyperbaric anesthesia. In contrast to
our study, which showed that hyperbaric bupivacaine
has a faster beginning of action and longer analgesia,
when 20 mg of bupivacaine was administered without
any additives, the onset of block was quicker with
isobaric bupivacaine and the length of analgesia was
prolonged with isobaric.’® The findings were nearly
identical to ours in a Cochrane study that compared six
studies in 394 individuals receiving intra thecal hypo and
hyperbaric bupivacaine. Hyperbaric bupivacaine caused
a sustained analgesia with a rapid onset of sensory
suppression. Another study utilized 25 mice and 10 mg of
bupivacaine. There were statistically significant
differences in the time it took to attain the maximum T4
level and the beginning of sensory blockage.” Contrary
to our findings, however, isobaric bupivacaine took more
time and led to a protracted period in 2 dermatomes
sensory level regression T4, whereas hyperbaric
medication had a longer length of blockage.

CONCLUSION

This study concluded that the hyperbaric bupivacaine has
rapid onset of Tigsensory block as compare to isobaric
bupivacaine. So, the recommendation is to use hyperbaric
bupivacaine for spinal anesthesia to achieve the Tio
sensory block.

LIMITATIONS

In this study sample size was small and study was based
on only one center.

SUGGESTIONS / RECOMMENDATIONS

Hyperbaric Bupivacaine must be available in Gynae and
Obstetrics setups.
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