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Abstract

Background:

Subarachnoid block (SAB) remains the preferred anaesthetic technique for lower segment caesarean section (LSCS) because
it ensures rapid onset, dense surgical anaesthesia, and minimal drug transfer to the foetus.

Aim:
To compare the clinical efficacy, block dynamics, haemodynamic responses, and safety of 0.75% isobaric ropivacaine (15
mg) and 0.5% hyperbaric bupivacaine (8 mg) in parturients undergoing elective LSCS.

Methods:

A prospective, randomized comparative study was performed on 100 full-term parturients aged 18-35 years scheduled for
elective LSCS under SAB. Participants were allocated to either Group | (bupivacaine 0.5%, 8 mg) or Group Il (ropivacaine
0.75%, 15 mg). Sensory and motor block characteristics, haemodynamic variables, neonatal APGAR scores, and adverse
events were recorded and analyzed.

Results:

Sensory block onset at T10 was faster with bupivacaine (2.28 + 0.56 min) than with ropivacaine (3.63 + 0.72 min; p < 0.001).
Although the overall duration of sensory block was similar, regression to L1 occurred earlier with ropivacaine (p = 0.047).
Motor block reached Grade Il more rapidly with bupivacaine (3.06 + 0.9 min vs 8.46 + 2.48 min; p < 0.001) and lasted
longer (129.30 + 21.09 min vs 93.20 + 11.10 min; p < 0.001). Haemodynamic trends and neonatal outcomes showed no
significant intergroup differences. Adverse effects were infrequent and comparable.

Conclusion:

Both drugs provided reliable and safe spinal anaesthesia for caesarean delivery. Bupivacaine produced a quicker and more
sustained motor block, whereas ropivacaine enabled faster postoperative recovery with stable haemodynamics. Ropivacaine
may be advantageous when early ambulation and enhanced maternal comfort are priorities.

Recommendations:
Larger multicentric trials, dose-response evaluations, and assessments of adjunct use with opioids may further refine the
choice of intrathecal agents for obstetric anaesthesia.
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INTRODUCTION lower segment caesarean section (LSCS) due to its
Regional anaesthesia, particularly subarachnoid block  reliability, rapid onset, dense sensory and motor blockade,
(SAB), has become the preferred anaesthetic technique for  and minimal risk of foetal drug exposure [1, 2]. Among the
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various local anaesthetic agents used for spinal anaesthesia,
bupivacaine has long been considered the gold standard
because of its prolonged duration of action and profound
analgesia [3]. However, its association with cardiotoxicity
and central nervous system toxicity has encouraged the
exploration of safer alternatives.

Ropivacaine, a pure S-enantiomer of propivacaine, was
introduced as a long-acting amide local anaesthetic with a
similar pharmacological profile to bupivacaine but with a
better safety margin. Ropivacaine produces differential
blockade with greater sensory than motor block, making it
particularly useful in obstetric anaesthesia where early
ambulation and minimal motor blockade are desirable [4, 5].
The isobaric form of 0.75% ropivacaine offers stable
haemodynamics and adequate surgical anaesthesia while
minimizing hypotension and motor block duration. On the
other hand, hyperbaric bupivacaine (0.5%) remains widely
used in spinal anaesthesia for caesarean sections because of
its predictable spread within the subarachnoid space,
profound motor block, and reliable sensory level [6-8].
However, higher incidences of maternal hypotension and
prolonged motor blockade can complicate intra- and
postoperative recovery.

Given these pharmacodynamic differences, it is clinically
relevant to compare the efficacy, onset, duration, and safety
profiles of isobaric ropivacaine and hyperbaric bupivacaine
when used for SAB in caesarean section [9,10]. Evaluating
these agents in terms of haemodynamic stability, sensory
and motor block characteristics, and neonatal outcomes will
provide valuable insights into selecting the most appropriate
local anaesthetic for spinal anaesthesia in obstetric patients.
Hence, this study titled “A Randomized Controlled Trial
Comparing Subarachnoid Block with 0.75% Isobaric
Ropivacaine (15 mg) and 0.5% Hyperbaric Bupivacaine (8
mg) in Patients Undergoing Caesarean Section” aims to
assess and compare the onset, duration, quality of sensory
and motor block, haemodynamic changes, and side effects
associated with both agents in parturients undergoing
caesarean delivery under spinal anaesthesia.

Materials and Methods

Study Setting and Design

This prospective, randomized comparative study was
conducted in the Department of Anaesthesiology, Gandhi
Medical College, from May 2023 to October 2025. A total
of 100 full-term parturients scheduled for elective caesarean
section were enrolled.
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Sample size determination

The sample size was determined based on previous
comparative studies evaluating sensory and motor block
characteristics of intrathecal local anaesthetics in caesarean
section. Assuming a clinically meaningful difference in the
onset time of sensory block between groups, with a power
of 80% and a two-sided alpha error of 5%, a minimum of 45
participants per group was required. To account for possible
dropouts or protocol deviations, the sample size was
increased to 50 participants per group, resulting in a total
sample of 100 parturients.

Randomization and allocation concealment
Randomization was performed using a computer-generated
random number sequence to allocate participants into two
groups in a 1:1 ratio. Allocation concealment was ensured
using sequentially numbered, opaque, sealed envelopes
(SNOSE). Each envelope contained the group assignment
and was opened only after the participant had been enrolled
and prepared for spinal anaesthesia, thereby preventing
foreknowledge of group allocation.

Implementation of randomization

The random allocation sequence was generated by an
anaesthesiologist who was not involved in patient
recruitment or outcome assessment. Participant enrolment
was carried out by the attending anaesthesiologist in the
preoperative area. Group assignment was implemented by
opening the sealed envelope just before intrathecal drug
administration.

Blinding

Due to differences in the physical characteristics and
preparation of the study drugs, blinding of the
anaesthesiologist administering the spinal block was not
feasible. However, the participants were blinded to group
allocation, and postoperative assessments of sensory block
regression, motor recovery, and adverse events were
performed by an independent observer who was blinded to
the study group, thereby reducing assessment bias.

Inclusion Criteria

Parturients aged 18-35 years planned for elective lower
segment caesarean section under spinal anaesthesia and
willing to provide written informed consent were included.
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Exclusion Criteria

Exclusions included infection at the puncture site,
coagulopathy, raised intracranial pressure, or active
bleeding tendencies. Patients with systemic illnesses—
hypertension, diabetes  mellitus, cardiac disease,
haematological disorders, obesity, or eclampsia—were
excluded. Multiple gestation, fetal distress, and fetal
anomalies were also not included.

Pre-anaesthetic Evaluation and Preparation
Each participant underwent a structured pre-anaesthetic
evaluation consisting of medical history, systemic
examination, and relevant investigations. Baseline heart
rate, blood pressure, and oxygen saturation were
documented. An 18-gauge IV cannula was inserted, and
premedication with IV metoclopramide 10 mg and IV
ranitidine 50 mg was administered. Patients received
Ringer's lactate 10 ml/kg over 15 minutes before the spinal
block.

Randomization and Study Groups

Simple random allocation was used to divide the participants
into two groups of 50 each:

Group | (Bupivacaine): 0.5% hyperbaric bupivacaine 8 mg
diluted to 2 ml.

Group Il (Ropivacaine): 0.75% isobaric ropivacaine 15
mg (2 ml).

Operating Room Preparation

The anaesthesia  workstation,  suction  apparatus,
laryngoscope, endotracheal tubes, and neonatal resuscitation
equipment were checked for readiness. Continuous HR,
NIBP, and SpO: monitoring was initiated on arrival to the
operating theatre.

Anaesthetic Technique

With full aseptic precautions, spinal anaesthesia was
performed in the right lateral position using a 23-gauge
Quincke needle inserted at the L2—-L3 or L3-L4 interspace.
The study drug (2 ml) was injected slowly over 30 seconds.
Patients were then positioned supine with left uterine
displacement to minimise aortocaval compression.

Monitoring and Observation
HR, RR, SpO., and blood pressure were recorded
immediately post-injection, every 2 minutes for 10 minutes,
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every 5 minutes during surgery, and at 15-minute intervals
postoperatively.

Hypotension: >20% fall in systolic pressure, treated with
IV mephentermine 6 mg.

Bradycardia: HR < 60/min, treated with 1V atropine 0.5
mg.

Parameters Studied

Measured variables included sensory block onset at T10, the
highest sensory level, and time to reach it, two-segment
regression, regression to L1, onset and duration of Grade 111
motor block, duration of analgesia, injection-to-delivery
interval, APGAR scores, intraoperative haemodynamics,
and complications.

Assessment Techniques

Sensory block was assessed bilaterally with a 27-gauge
needle at the midclavicular line. Motor block was graded
using the Modified Bromage Scale until full recovery.
Neonatal status was recorded from APGAR scores at 1 and
5 minutes. Postoperative monitoring in the PACU included
surveillance for nausea, vomiting, post-dural puncture
headache, and neurological deficits.

Statistical Analysis

Data were expressed as mean + SD. Student’s t-test and Chi-
square test were applied for comparison. A p-value < 0.05
was considered statistically significant.

Ethical Considerations

The study was approved by the Institutional Ethics
Committee before enrolment began. All participants
received detailed information about the procedure, possible
risks, and expected benefits. Written informed consent was
obtained from every patient. Confidentiality of personal and
clinical data was maintained throughout the study, and all
procedures adhered to the ethical principles of the
Declaration of Helsinki.

Results

Participant recruitment and flow

A total of 112 parturients scheduled for elective caesarean
section were assessed for eligibility during the study period.
Of these, 12 were excluded before randomization due to not
meeting the inclusion criteria or declining to participate. The
remaining 100 eligible parturients provided written
informed consent and were randomly allocated in a 1:1 ratio
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to Group | (0.5% hyperbaric bupivacaine, n = 50) or Group
11 (0.75% isobaric ropivacaine, n = 50).

All  randomized participants received the allocated
intervention and were followed up throughout the
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intraoperative and immediate postoperative period. No
participant was lost to follow-up, discontinued the
intervention, or was excluded from analysis. Therefore, data
from all 100 participants were included in the final analysis.
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Figure 1: Participant Flow Diagram

Demographic Characteristics

A total of 100 parturients were enrolled and randomly
allocated into two groups of 50 each. Group I received 0.5%
hyperbaric bupivacaine (8 mg), while Group Il received
0.75% isobaric ropivacaine (15 mg). The baseline
demographic variables, including age, weight, and height,
were comparable between the two groups (p > 0.05 for all
parameters).

The majority of participants in both groups belonged to the
19-26 years age range, accounting for 74% in Group | and

82% in Group 11, with mean ages of 24.40 + 3.78 and 24.12
+ 3.63 years, respectively. Most parturients weighed
between 50-59 kg (76% in Group | and 78% in Group II),
with mean weights of 55.80 + 5.21 kg and 55.02 + 5.36 kg,
respectively. The average heights were comparable, with
mean values of 155.70 + 2.74 cm in Group | and 155.60 +
2.83 cm in Group Il. No statistically significant differences
were observed between the two groups in any of these
parameters, confirming that the study population was
demographically homogeneous.

Table 1: Demographic Characteristics of the Study Population

Parameter Category / Measurement Group | Group 11 p-value
(n=50) (n=50)
Age group (years) 19-26 37 (74%) 41 (82%)
27-34 13 (26%) 9 (18%)
Mean = SD 24.40 + 3.78 24.12 £ 3.63 >0.05
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Weight (kg) 50-59 38 (76%) 39 (78%)
60-69 12 (24%) 11 (22%)
Mean + SD 55.80 +5.21 55.02 + 5.36 >0.05
Height (cm) 151-155 24 (48%) 27 (54%)
156-160 26 (52%) 23 (46%)
Mean + SD 155.70 + 2.74 155.60 + 2.83 >0.05
Indications for Surgery pregnancy (8% vs. 10%), multipara with abnormal

The most frequent indication for lower segment cesarean
section (LSCS) in both groups was multipara with
cephalopelvic disproportion (CPD) and previous LSCS,
observed in 29 patients (58%) in Group | and 26 patients
(52%) in Group Il. Other common indications included
primipara with premature rupture of membranes (PROM)
(14% vs. 8%) and primipara with abnormal presentation
(8% vs. 10%). Less frequent indications were postdated

presentation (4% vs. 8%), and multipara with PROM (0%
vs. 10%). Only one case (2%) in Group | underwent LSCS
due to previous pregnancy loss, with none in Group II.
Overall, the distribution of surgical indications was
comparable between the two groups, with no statistically
significant differences across all parameters (p > 0.05). The
mean operative time was identical between the two groups
(60.36 £ 9.25 minutes; p = 1.00), demonstrating similar
surgical durations (Table 2).

Table 2: Indications for Surgery

Indication for LSCS Group | Group Il p-value

(n=50) (n=50)

Primipara with CPD 3 (6%) 1 (2%) 0.61

Multipara with CPD with previous LSCS 29 (58%) 26 (52%) 0.54

Primipara with abnormal presentation 4 (8%) 5 (10%) 0.73

Multipara with abnormal presentation 2 (4%) 4 (8%) 0.68

Primipara with PROM 7 (14%) 4 (8%) 0.53

Multipara with PROM 0 (0%) 5 (10%) 0.06

Postdated pregnancy 4 (8%) 5 (10%) 0.73

Previous pregnancy loss 1 (2%) 0 (0%) 0.31

Duration of Surgery (minutes)

45 -54 11 (22%) 10 (20%)

55— 64 22 (44%) 23 (46%)

65— 74 11 (22%) 11 (22%)

75 -84 6 (12%) 6 (12%)

Mean £ SD (min) 60.36 +9.25 60.36 + 9.25 1.00

NS = Not significant (p > 0.05)

Sensory and Motor Block Characteristics

Comparison of sensory and motor block parameters between
the two study groups is presented in Table 3. The onset of
sensory analgesia (T10) was significantly faster in Group |
(2.28 £ 0.56 min) compared to Group Il (3.63 £ 0.72 min)
(p <0.0001, highly significant). The highest level of sensory
analgesia attained was comparable in both groups (p =
0.416). The time for two-segment regression and complete

sensory recovery did not differ significantly between the
groups (p > 0.05). However, the time for sensory regression
to L1 was marginally shorter in the ropivacaine group (152.6
* 25.6 min) than in the bupivacaine group (164.10 + 31.19
min), showing a statistically significant difference (p =
0.047). The total duration of analgesia was slightly longer in
Group | (153.6 £ 29.9 min) compared to Group 1l (143.8 £
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25.14 min), though this difference was not statistically
significant (p = 0.079).

Regarding motor block characteristics, the onset of Grade
111 motor block occurred significantly earlier in Group |
(3.06 £ 0.9 min) than in Group Il (8.46 + 2.48 min) (p <
0.0001, highly significant). Similarly, the total duration of

o i
fles
Yo ,..r

Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059

Vol.6 No. 12 (2025): December 2025 Issue
https://doi.org/10.51168/sjhrafrica.v6i12.2231
Original Article

Grade Il motor block was substantially longer in the
bupivacaine group (129.30 = 21.09 min) compared to the
ropivacaine group (93.20 + 11.10 min) (p < 0.0001, highly
significant). The intrathecal injection-to-delivery interval
was nearly identical in both groups (p = 0.662), indicating
comparable intraoperative timelines.

Table 3. Comparison of Sensory and Motor Block Characteristics between Groups I and II

Parameter Group | Group 11 p-value
(Mean = SD) (Mean = SD)

Time of onset of sensory analgesia (T10) 2.28 +0.56 3.63+0.72 < 0.0001"S
Highest level of sensory analgesia 511+1.71 5.37+1.46 0.416NS
Time for two-segment sensory regression (min) 90.40 + 20.7 89.6 + 20.7 0.847NS
Time for sensory regression to L1 (min) 164.10 + 31.19 152.6 + 25.6 0.047 S
Time for complete sensory recovery (min) 169.6 + 30.43 160.0 + 24.8 0.087 NS
Total duration of analgesia (min) 153.6 £29.9 143.8 £ 25.14 0.079Ns
Time of onset of Grade 111 motor block (min) 3.06 +0.9 8.46 +2.48 <0.0001 "
Total duration of Grade 111 motor block (min) 129.30 + 21.09 93.20 +11.10 <0.0001 "
Intrathecal injection to delivery interval (min) 6.6 +1.17 6.7+ 1.11 0.662 NS

HS — Highly significant (p < 0.001); S — Significant (p < 0.05); NS — Not significant (p > 0.05).

Neonatal Outcomes (APGAR Scores)

The neonatal condition at birth was assessed using the
APGAR score at 1 minute and 5 minutes following delivery.
All neonates in both groups demonstrated satisfactory scores
at both time intervals, indicating no adverse effects of either
anesthetic agent on neonatal well-being. At 1 minute,
APGAR scores ranged between 7 and 9 in both groups,

suggesting good initial adaptation. By 5 minutes, all
neonates achieved a score of 10, reflecting excellent
recovery and stable physiological function. There were no
statistically significant differences in APGAR scores
between Group | and Group Il (p > 0.05), confirming that
both 0.5% hyperbaric bupivacaine (8 mg) and 0.75%
isobaric ropivacaine (15 mg) provided effective anesthesia
without compromising neonatal outcomes (Table 4).

Table 4. APGAR Scores of Neonates

Time Group | (n =50) Group I (n =50)
1 minute 7-9 7-9
5 minutes 10 10
Haemodynamics minutes, while in Group Il it declined from 92.00 bpm to

The intraoperative haemodynamic parameters, including
mean pulse rate and mean arterial pressure (MAP), were
monitored at baseline (pre-operative) and at regular intervals
up to 240 minutes following intrathecal administration. Both
parameters remained stable throughout the observation
period in both groups, with no clinically or statistically
significant inter-group differences at any time point (p >
0.05). The mean pulse rate in Group | decreased gradually
from 91.86 bpm pre-operatively to 84.76 bpm at 240

84.24 bpm over the same period. Similarly, MAP values
showed a mild but clinically insignificant reduction over
time—93.46 mmHg to 92.94 mmHg in Group | and 93.16
mmHg to 91.92 mmHg in Group Il—demonstrating
comparable cardiovascular stability between the two
anesthetic agents. Overall, both 0.5% hyperbaric
bupivacaine (8 mg) and 0.75% isobaric ropivacaine (15 mg)
provided effective spinal anesthesia without inducing
significant  haemodynamic  variations  during  the
intraoperative and early postoperative periods.
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Table 5. Comparison of Mean Pulse Rate and Mean Arterial Pressure (MAP) between Groups

I andII
Parameter / Time (min) Group | Group 11 p-value
(Mean + SD) (Mean £ SD)

Pulse Rate (bpm)

Pre-operative 91.86 + 8.54 92.00 + 8.66 0.924
5 min 90.72£7.94 91.10+£8.10 0.816
15 min 89.44 £ 8.02 89.86 £ 7.82 0.774
30 min 87.92 £8.23 88.14 £ 8.10 0.861
60 min 86.42 £8.11 85.96 £8.34 0.692
120 min 85.18 £ 8.08 84.76 £8.22 0.628
180 min 84.98 £ 8.00 84.46 £7.88 0.594
240 min 84.76 £ 7.96 84.24 £7.82 0.531
MAP (mmHg)

Pre-operative 93.46 + 5.84 93.16 £5.90 0.872
5 min 92.88 £5.72 92.54 £5.81 0.823
15 min 92.60 £ 5.67 92.20£5.76 0.801
30 min 92.38 £5.63 92.06 £5.70 0.774
60 min 92.22 £5.59 91.96 £ 5.62 0.755
120 min 92.10 £5.54 91.88 £ 5.60 0.708
180 min 92.02 £5.48 91.94 £5.52 0.684
240 min 92,94 £541 91.92 +5.46 0.661

Abbreviations: MAP — Mean Arterial Pressure; HS — Highly significant (p < 0.001); S — Significant (p < 0.05); NS —
Not significant (p > 0.05).

Adverse Events

The overall incidence of intraoperative and postoperative
complications was low and comparable between the two
study groups. No major adverse events were observed in
either group, and all recorded complications were mild and
self-limiting. Hypotension was the most commonly
observed complication, occurring in 21 patients (42%) in
Group | and 20 patients (40%) in Group Il (p = 1.000; NS).
Episodes of bradycardia were infrequent, noted in 3 patients
(6%) in Group | and 2 patients (4%) in Group Il (p = 1.000;

NS). Minor instances of nausea and vomiting were reported
in one patient (2%) from Group | and two patients (4%) from
Group Il (p = 1.000; NS). Shivering occurred in 2 patients
(4%) from Group I, while none were observed in Group Il
(p = 0.495; NS). Importantly, no cases of post-dural
puncture headache (PDPH) or neurological complications
were recorded in either group.

These findings indicate that both 0.5% hyperbaric
bupivacaine (8 mg) and 0.75% isobaric ropivacaine (15 mg)
were safe and well-tolerated, with similar profiles regarding
intraoperative and postoperative adverse events (Table 6).

Table 6. Comparison of Intraoperative and Postoperative Complications
Complication Group I n (%) Group Il n (%)
Hypotension 21 (42%) 20 (40%)
Bradycardia 3 (6%) 2 (4%)
Nausea/Vomiting 1 (2%) 2 (4%)
Shivering 2 (4%) 0 (0%)
PDPH/Neurological 0 (0%) 0 (0%)
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Discussion

Subarachnoid block is a preferred anaesthetic technique for
caesarean delivery because it provides rapid, predictable
anaesthesia, avoids airway manipulation, minimises
polypharmacy, and reduces postoperative nausea and
vomiting. Hyperbaric bupivacaine is commonly used due to
its potency and consistent performance. However, the
choice of intrathecal agent must balance sensory and motor
block characteristics, haemodynamic stability, and
maternal-neonatal safety. Ropivacaine, the S-enantiomer of
bupivacaine, offers comparable sensory block with a shorter
and less intense motor block, along with lower
cardiotoxicity. These properties may support earlier
mobilisation in the postoperative period. Reported
intrathecal doses of isobaric ropivacaine for caesarean
section range from 8-22.5 mg, with 15 mg often producing
adequate surgical anaesthesia.

In the present comparison of 15 mg isobaric ropivacaine and
8 mg hyperbaric bupivacaine, both agents produced
effective sensory block suitable for caesarean section. Time
to reach T10 was significantly faster with bupivacaine (2.28
+0.56 min) than with ropivacaine (3.6 + 0.7 min), consistent
with earlier observations of a slower onset with ropivacaine
[11,15]. Peak sensory levels ranged between T4-T6 for
bupivacaine and T2-T6 for ropivacaine, with no statistical
difference between groups. Surgical anaesthesia remained
adequate throughout, and no patient experienced visceral
discomfort, indicating sufficient cephalad spread. These
findings are in line with those reported in earlier work
[12,13].

Two-segment regression was similar between the groups but
slightly faster with ropivacaine, echoing previously
described trends [14]. Regression to L1 occurred
significantly sooner with ropivacaine (152.6 + 25.6 min)
than with bupivacaine (164.1 + 31.19 min), demonstrating
quicker sensory recovery. Complete sensory recovery and
total duration of analgesia were marginally shorter with
ropivacaine but showed no statistical significance. These
observations are consistent with earlier comparative
evaluations [16].

Motor block characteristics showed more notable
differences. Onset of Grade Il motor block was
significantly faster with bupivacaine (3.06 + 0.9 min) than
with ropivacaine (8.46 + 2.48 min). Duration of the Grade
111 block was also longer with bupivacaine (129.30 + 21.09
min) compared with ropivacaine (93.20 + 11.10 min) (p <
0.01). These findings match previous reports demonstrating
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a shorter motor block profile with ropivacaine [14,17]. All
patients achieved complete motor block, and the quality of
anaesthesia was uniformly rated as excellent or good,
without the need for conversion or supplemental analgesia.
Haemodynamic variables remained comparable between
groups. Incidents of hypotension (42% vs 40%) and
bradycardia (6% vs 4%) did not differ significantly and were
managed effectively. These patterns reinforce the
haemodynamic equivalence of the drugs at the doses used
[11]. Neonatal outcomes were consistently favourable, with
APGAR scores >7 at 1 minute and 10 at 5 minutes for all
neonates. Adverse events, including nausea, vomiting, and
shivering, were infrequent, and no patient experienced post-
dural puncture headache or neurological complications,
reflecting previously documented safety profiles [18-20].
Clinically, 8 mg hyperbaric bupivacaine provides a faster
onset and a longer motor block, which may be advantageous
when a rapidly established, dense block is required. In
contrast, 15 mg isobaric ropivacaine offers adequate
surgical anaesthesia with a slower onset but significantly
shorter motor block, enabling earlier ambulation and
improved maternal comfort without compromising
haemodynamics or neonatal wellbeing.

Generalizability

The findings demonstrate strong internal validity; however,
their broader applicability may vary across different clinical
settings. Variations in obstetric demographics, institutional
anaesthesia practices, intrathecal drug preparation, and
baricity-related  behaviour ~ can  influence  block
characteristics. Differences in surgical workflows, patient
positioning, and perioperative fluid management may also
affect reproducibility. Consequently, while the results
provide useful guidance, generalisability is limited, and
confirmation through larger, multicentric studies across
diverse populations is recommended.

Conclusion

This study compared 8 mg hyperbaric bupivacaine and 15
mg isobaric ropivacaine for spinal anaesthesia in caesarean
section. Both agents produced reliable surgical anaesthesia
with stable haemodynamics and minimal adverse effects.
Bupivacaine showed a quicker onset of sensory and motor
block and a longer motor duration, while ropivacaine
provided a slower onset but earlier recovery, supporting
faster mobilisation and greater postoperative comfort.
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Neonatal outcomes were uniformly favourable, with no
drug-related concerns. Overall, both drugs are effective and
safe for obstetric spinal anaesthesia. Ropivacaine may be
preferred when early ambulation is desired, whereas
bupivacaine remains suitable when a longer, denser block is
clinically advantageous.

Limitations

The study compared only fixed doses of the two agents,
without exploring dose-response relationships. A single
concentration of isobaric ropivacaine was evaluated, which
restricts understanding of its performance across a broader
dosing range. The sample size, although adequate for
primary outcomes, limits the assessment of rare adverse
events. The study was conducted in a single institution with
a relatively homogeneous obstetric population, which
reduces external variability. Differences in practice patterns,
baricity behaviour, and perioperative management in other
centres could influence reproducibility. Larger multicentric
evaluations are required to strengthen the evidence base for
intrathecal ropivacaine use in caesarean anaesthesia.

Recommendations

Future studies should evaluate a wider range of intrathecal
ropivacaine doses to establish an optimal balance between
sensory depth and motor recovery for caesarean anaesthesia.
Comparative trials involving both isobaric and hyperbaric
formulations would help clarify baricity-related block
behaviour in obstetric patients. Multicentric research with
larger and more diverse populations is essential to
strengthen external validity and identify rare adverse events.
Incorporating patient-centred outcomes such as time to
ambulation,  breastfeeding initiation,  postoperative
satisfaction, and recovery milestones would provide a more
comprehensive assessment. Continuous monitoring of
neonatal well-being and long-term maternal recovery should
also be integrated into future protocols.
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SAB — Subarachnoid Block

LSCS — Lower Segment Caesarean Section

HR — Heart Rate

NIBP — Non-Invasive Blood Pressure
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PACU — Post-Anaesthesia Care Unit
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IV — Intravenous
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ml — Milliliter
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