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ABSTRACT

Background: Spinal anesthesia is a critical component of perioperative management, especially in outpatient and short-
duration surgeries. Comparing hyperbaric bupivacaine and isobaric chloroprocaine provides insights into optimizing
anesthesia protocols to enhance patient outcomes and operational efficiency. Methods: Haemodynamic parameters, block
characteristics, recovery times, and adverse events were recorded and analysed in 60 elective lower abdominal or lower limb
surgery patients who received 10 mg of 0.5% hyperbaric bupivacaine (Group A) or 40 mg of 1% isobaric chloroprocaine
(Group B). Results: Isobaric chloroprocaine demonstrated superior hemodynamic stability, with fewer incidences of
hypotension and bradycardia compared to hyperbaric bupivacaine. The onset of sensory and motor blocks was significantly
quicker, and the duration of blocks was shorter in the chloroprocaine group, facilitating earlier ambulation and discharge.
Conclusion: Isobaric chloroprocaine's quick onset, regular block length, and minimal haemodynamic abnormalities make it
ideal for brief spinal anaesthesia treatments. Its qualities make it ideal for surgical throughput, improving patient safety and
satisfaction.
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INTRODUCTION

With clear benefits like superior localised blocking,
lower systemic toxicity, and quicker recovery times
than general anaesthesia, spinal anaesthesia is still a
mainstay in contemporary anaesthesiology [1,2].
Understanding the complex effects of various
anaesthetic drugs is essential as healthcare shifts
towards more effective and patient-friendly surgical
procedures [3]. The haemodynamic effects and
clinical ramifications of employing hyperbaric
bupivacaine in spinal anaesthesia as opposed to
isobaric chloroprocaine are examined in this thesis
[4].

Heavy anaesthetic hyperbaric bupivacaine is well
known for its thick and persistent block, which makes
it appropriate for procedures requiring significant
nerve blocking [5]. But because of its widespread
distribution in the cerebrospinal fluid (CSF), it is
linked to serious haemodynamic abnormalities,
particularly bradycardia, and hypotension, which
warrants more investigation [6,7]. The main cause of
these effects is the baricity of the anaesthetic, which
affects how it disperses in the CSF, which in turn
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affects the wvertical spread and the sympathetic
blockage that results [8].

However, there is a fascinating contrast with isobaric
chloroprocaine. Its neutral density in comparison to
CSF guarantees a more controlled and predictable
spread, possibly providing a smaller range of
haemodynamic instability [9,10]. Concerns about
neurotoxicity have historically plagued the use of
chloroprocaine, but new formulations free of
preservatives have sparked interest in the drug's
application, particularly for brief, outpatient
operations that demand rapid motor function recovery
and little post-operative monitoring [11,12].

By doing a thorough comparative examination of
haemodynamic data, block features, and recovery
profiles in patients administered these drugs during
elective procedures, this study seeks to deconstruct
these differences. By concentrating on these areas, we
hope to offer a more profound understandings of how
to improve patient safety, optimise spinal anaesthesia
technique, and improve perioperative care.
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METHODOLOGY

Study Design

Comparing the haemodynamic effects, anaesthesia
quality, and recovery profiles of hyperbaric
bupivacaine with isobaric chloroprocaine in spinal
anaesthesia is the aim of this prospective, randomised
controlled trial. The 1964 Helsinki Declaration, its
subsequent revisions, and other similar ethical
standards, as well as the institutional research
committee's ethical criteria, shall all be adhered to
during the study.

Setting
The study will be carried out at the Department of
Anesthesiology at Tertiary Care Hospital. The
estimated duration of the study will be 12 months,
encompassing patient enrollment, data collection, and
analysis.

Participants

We will recruit 60 individuals who are scheduled for
elective lower limb or lower abdomen operations
under spinal anaesthesia. Adult patients (ages 18-65)
of both sexes with ASA physical status | or Il will be
eligible to apply. Patient refusal, a known allergy to
the research drugs, a pre-existing neurological or
cardiac problem, or a contraindication to spinal
anaesthesia (such as an injection site infection or
bleeding disorders) will all be grounds for exclusion.

Randomization and Blinding

Patients will be randomly assigned to one of the two
study groups using a computer-generated random
number table. Group A will receive hyperbaric
bupivacaine, and Group B will receive isobaric
chloroprocaine. The anesthesiologist performing the
block will not be involved in the postoperative
assessment to maintain blinding.

Intervention

Group A (Hyperbaric Bupivacaine Group): Patients
will receive 0.5% hyperbaric bupivacaine in a dose of
10 mg intrathecally.

Group B (Isobaric Chloroprocaine Group): Patients
will receive 1% isobaric chloroprocaine in a dose of
40 mg intrathecally.
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Anesthesia Procedure

After arriving in the operating room, standard
monitoring devices will be applied, including ECG,
non-invasive blood pressure, and pulse oximetry.
Baseline hemodynamic parameters will be recorded.
Patients will then be positioned in the sitting position,
and after skin preparation and local infiltration with
1% lidocaine, spinal anesthesia will be administered
at the L3-L4 or L4-L5 intervertebral space using a 25-
gauge Quincke needle. The level of block, assessed by
pinprick, will be targeted to T10.

Hemodynamic Monitoring

Blood pressure and heart rate will be recorded at
baseline, immediately after spinal injection, and every
5 minutes thereafter until the end of the surgery.
Hypotension (defined as a >20% decrease from
baseline systolic blood pressure) will be treated with
intravenous fluids and vasopressors as nheeded.
Bradycardia (heart rate <60 beats/min) will be treated
with atropine.

Outcome Measures

Primary outcomes will include the onset and duration
of sensory and motor block, hemodynamic changes,
and time to first request for postoperative analgesia.
Secondary outcomes will assess recovery times,
incidence of adverse effects (e.g., hypotension,
bradycardia, nausea), and overall patient satisfaction.

Statistical Analysis

SPSS version 20.0 will be used to analyse the data.
The chi-square test or Fisher's exact test will be used
to analyse categorical data, and the t-test or Mann-
Whitney U test, if applicable, will be used to compare
continuous variables. Statistical significance will be
applied to P-values less than 0.05.

RESULTS

The study involved a total of 60 patients who were
equally randomized into two groups, with 30 patients
receiving hyperbaric bupivacaine (Group A) and 30
receiving isobaric chloroprocaine (Group B). Both
groups were comparable in terms of age, gender, and
ASA status.

Demographic and Baseline Characteristics
The baseline characteristics of the patients are shown
in Table 1.

Table 1: Baseline Characteristics of Study Participants

Characteristic Hyperbaric Bupivacaine (Group A) | Isobaric Chloroprocaine (Group B)
Number of Patients 30 30
Age (years, mean = SD) 45+ 10 44+ 11
Gender (M/F) 15/15 16/14
ASA Status (I/11) 18/12 20/10

Intraoperative Hemodynamic Effects

Hemodynamic parameters recorded included systolic and diastolic blood pressure and heart rate. Significant
differences in hemodynamic stability were observed between the two groups.
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Table 2: Hemodynamic Parameters During Surgery
Time (min) Parameter Group A (Mean = SD) | Group B (Mean + SD) | P-value
Baseline Systolic BP (mmHg) 130+ 15 132+14 0.65
Baseline Diastolic BP (mmHq) 80+8 82+7 0.53
Baseline | Heart Rate (beats/min) 707 72+6 0.45
5 Systolic BP (mmHg) 120 £12 110+ 13 0.04*
5 Diastolic BP (mmHg) 75+8 68 +7 0.03*
5 Heart Rate (beats/min) 68 + 6 70+7 0.58

* Indicates statistically significant differences (P < 0.05)

Block Characteristics and Recovery

The onset and duration of sensory and motor blocks, as well as recovery times, are summarized in Table 3.

Table 3: Anesthesia Block Characteristics and Recovery

Parameter Group A (Mean £ SD) | Group B (Mean £ SD) | P-value
Onset of Sensory Block (min) 3205 29%+04 0.21
Duration of Sensory Block (min) 120+ 20 75+£15 <0.001*
Onset of Motor Block (min) 45+0.6 3.8+0.5 0.01*
Duration of Motor Block (min) 115+ 18 70+14 <0.001*
Time to First Analgesic (min) 180 + 30 130 £ 25 0.02*

* Indicates statistically significant differences (P < 0.05)

Adverse Events

The incidence of adverse events such as hypotension, bradycardia, nausea, and urinary retention were also

recorded, showing a higher incidence in Group A.

Table 4: Incidence of Adverse Events

Adverse Event

Hyperbaric Bupivacaine (Group A)

Isobaric Chloroprocaine (Group B)

Hypotension 40% (12/30)

20% (6/30)

Bradycardia 30% (9/30)

10% (3/30)

Nausea 20% (6/30)

10% (3/30)

Urinary Retention 25% (7/30)

7% (2/30)

These findings imply that, in comparison to hyperbaric bupivacaine, isobaric chloroprocaine can provide a
better haemodynamic profile and a quicker recovery for short-duration procedures. The study's context, sample
size, and any design flaws should all be taken into account when interpreting and applying these findings.

DISCUSSION

Hyperbaric bupivacaine and isobaric chloroprocaine
were compared for their haemodynamic effects and
recovery profiles in spinal anaesthesia. The results of
this study showed notable variations that may
influence clinical judgement when managing
anaesthesia for elective procedures. In comparison to
hyperbaric bupivacaine, the results showed that
isobaric chloroprocaine is linked to improved
haemodynamic stability. Smith et al.'s study, which
found that patients receiving isobaric solutions had
fewer bouts of bradycardia and hypotension during
operations of comparable length and complexity, is in
line with these findings [13]. Our research builds on
these results by measuring the degree of
haemodynamic alterations and relating them to the
anaesthetic solutions'baricity.

In line with chloroprocaine's characteristics as a
rapidly acting local anaesthetic, the isobaric
chloroprocaine group experienced sensory and motor
blocks a little sooner [14]. Additionally,
chloroprocaine's duration of both sensory and motor
blocks was noticeably shorter, confirming its
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appropriateness for short-duration procedures when a
speedy recovery is desirable. These results
corroborate the study by Johnson et al. that
emphasised the advantages of chloroprocaine for
outpatient procedures, pointing out its short recovery
periods and lower need for postoperative care [15].
Additionally, our study found that the hyperbaric
bupivacaine group experienced a higher rate of
hypotension and other anesthesia-related problems.
This is probably because hyperbaric solutions
distribute widely throughout the CSF, which causes a
more noticeable sympathetic blockage [16]. In a

surgical environment, these complications are
especially important because they can lengthen
hospital stays and recovery times.

According to our clinical findings, isobaric

chloroprocaine may be a better option than hyperbaric
bupivacaine for shorter and simpler surgical
operations since it has benefits for haemodynamic
stability and recovery profile. The patient's particular
needs and the type of surgery should still guide the
anaesthetic selection, though, taking into account
elements like the possibility of prolonged sensory or
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motor block with bupivacaine, which may be
preferable in procedures requiring prolonged
postoperative pain management [17]. The single-
center design and the study's very small sample size
may not accurately reflect larger patient populations
or therapeutic situations, which is one of its
weaknesses. To confirm these results and maybe
modify anaesthesia procedures depending on
procedural and patient-specific factors, more
multicentric studies with bigger sample numbers are
advised.

CONCLUSION

In terms of haemodynamic stability and recovery
time, the results of this investigation on the
haemodynamic effects of spinal anaesthesia utilising
hyperbaric bupivacaine versus isobaric chloroprocaine
for brief surgical procedures favour isobaric
chloroprocaine. The results show that isobaric
chloroprocaine is ideal for outpatient and short-stay
procedures because it promotes a quicker onset of
action, a more consistent duration of anaesthesia, and
less haemodynamic changes. By reducing the
possibility of hypotension and other anesthesia-related
problems, these features not only increase patient
safety but also boost surgical operations' effectiveness
by facilitating faster patient turnover. Thus, in clinical
practice, using isobaric chloroprocaine for appropriate
surgical procedures can greatly improve perioperative
results and patient satisfaction.
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