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ABSTRACT
Background

Spinal anesthesia is preferred for cesarean section because of the onset and safety. Hyperbaric
bupivacaine has long been the standard, whereas ropivacaine offers reduced cardiotoxicity and
may provide better hemodynamic stability. This study compared intrathecal bupivacaine and
ropivacaine in parturient undergoing elective cesarean section.

Methods

In this prospective cohort study, 84 patients received either 11 mg hyperbaric bupivacaine (Group
B) or 11 mg isobaric ropivacaine (Group R). Sensory and motor block onset, duration of analgesia,
hemodynamics, and adverse events were assessed.

Results

Bupivacaine showed faster sensory block onset (2.43 vs 3.91 min), faster motor block onset (3.00
vs 3.79 min), and longer duration of analgesia (97.79 vs 82.86 min) (all p<0.001). Ropivacaine
demonstrated greater hemodynamic stability.

Conclusion

Both hyperbaric bupivacaine and isobaric ropivacaine can be used for spinal anesthesia for cesarean
section. However, Bupivacaine provided faster onset and prolonged analgesia.
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Introduction
hypotension and bradycardia®. Appropriate dose

Spinal anesthesia is a widely practiced and a choice ) . ) ]
selection and baricites remain key determinants of

of anesthetic technique for lower section cesarean
section (LSCS). It avoids airway manipulations that
occur in general anesthesia and has rapid onset
providing dense sensory and motor block needed
for surgical procedures!. For cesarean section,
anesthesia level is generally obtained up to the
4th thoracic vertebrae (T4) to provide adequate
analgesia®. Higher level of block may lead to

block height, onset time, and duration®.

Hyperbaric bupivacaine 0.5% has long been the
standard local anesthetic because of its potency
and long duration, though it is associated with
more intense motor block and dose-dependent
cardiovascular depression®. With less motor
blockade and fewer cardiovascular side effects,
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ropivacaine, a more recent amide local anesthetic,
provides similar sensory blockade to bupivacaine.
Due to its improved sensory-motor differentiation
and reduced cardiotoxicity, it has been proposed
as a safer substitute®. Ropivacaine’s isobaric
formulation may also offer more consistent block
characteristics and hemodynamic stability, making
it a viable option for spinal anesthesia during
cesarean delivery, where the safety of the mother
and fetus is crucial’®.

In countries like Nepal, where anesthetic workforce
and monitoring facilities can vary among centers,
spinal anesthesia provides a reliable and safer
option for both mother and baby, making the
choice of optimal intrathecal agent highly relevant.
Therefore, this study aimed to compare fixed-
dose intrathecal hyperbaric bupivacaine and
isobaric ropivacaine in parturient undergoing
elective cesarean section at a tertiary hospital
in Nepal, focusing on sensory and motor block
characteristics, maternal hemodynamics, and
maternal side effects.

Materials and Methods

A prospective cohort study was carried out at
the Department of Anesthesia and Critical Care,
Lumbini Medical College & Teaching Hospital,
Palpa, Nepal. Ethical approval was obtained from
the Institutional Review Committee of Lumbini
Medical College (IRC-LMC: 05/25/0000.01), and
patients were explained about the procedure and
written consent was obtained from all participants.
American Society of Anesthesiologist (ASA) I[I-llI
parturient aged 18-40 years, with 37-42 weeks of
gestation, height between 150-170 cm, and weight
between 50-95 kg, scheduled for elective lower
segment caesarean section (LSCS) under spinal
anesthesia were included. Patients with a history of
allergy to local anesthetics, coagulopathy, infection
at the injection site, severe systemic illness, or
refusal to participate were excluded. Sample size
was calculated as 84 (42 per group) based on
previous literature to detect a mean difference in
onset of sensory block between bupivacaine (8.1 +
4.1 minutes) and ropivacaine (11.6 + 5.6 minutes),
with 90% power and 95% confidence interval®.
Samples were collected using convenience sampling
technique till required number of patients were
achieved in both groups.

On the day of surgery, after receiving a patient in
the operating theatre Nil Per Oral (NPO) status was

confirmed, 18G intravenous cannula was secured
and 10ml/kg ringer lactate was infused as preload.
Standard ASA monitoring (heart rate, non-invasive
blood pressure, ECG, and SPO,) was applied, and
patients were premedicated with intravenous
Pantoprazole 40mg and Granisetron 1mg. Group B
received intrathecal hyperbaric bupivacaine-0.5%
(2.2ml, 11mg) while Group R received intrathecal
isobaric ropivacaine-0.5% (2.2ml,11mg) usinga 25 G
Quincke needle at intervertebral space between 3™
and 4™ lumbar vertebrae (L3-L4). Spinal anesthesia
was given one level up or below, if there was failure
of insertion of needle at L3-L4. The drug infusions
were administered slowly, keeping the bevel of
the needle directed cephalically without using
barbotage technique by resident anesthesiologist.
The onset of sensory block was assessed by same
resident anesthesiologist using cold spirit swab
method up to T4 dermatome bilaterally, while
motor block was evaluated using the Modified
Bromage scale at 2-minute intervals for first 10
minutes.

All patients were placed supine immediately after
injection with a 15° left uterine displacement;
table tilt and head-down positioning were avoided
to limit cephalad drug spread. Sensory testing
was performed bilaterally and recorded as the
time to achieve stable bilateral T4 level on two
consecutive assessments. Motor block was defined
and recorded as the time to reach Modified
Bromage score > 3. Oxytocin 5U intravenously was
given slowly over 60 seconds to all patients after
the delivery of baby. Rescue analgesia criteria
and vasopressor management thresholds were
predefined (systolic blood pressure < 90 mmHg or a
decrease > 20% from baseline triggered crystalloid
bolus and incremental phenylephrine/ephedrine as
per institutional protocol).

Maternal hemodynamics and side effects
(hypotension,  bradycardia, = nausea) were
documented and managed according to standard
protocols. Pain was assessed using Numeric
Rating Scale (NRS) where 0 indicates no pain
and 10 indicates severe pain. After surgery, the
patient was shifted to the post anesthesia care
unit (PACU) for monitoring and analgesia was only
given if the patient complained of pain with NRS
> 4. Data were collected in specific predesigned
proforma, later entered and analyzed using SPSS
version 25.0. Quantitative data were presented as
mean + standard deviation and categorical data as
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percentage and frequencies. Student’s t-test was
used to compare mean between two groups. Chi-
square/Fisher’s exact test were used to compare
categorical variables with p <0.05 considered
statistically significant.

Results

The demographic characteristics of the two groups
were comparable (Table 1). The mean age of
patients in the ropivacaine group was 29.86 * 6.88
years, while in the bupivacaine group it was 27.24
+ 7.28 years (p = 0.094). The mean gestational
age was 39.02 *+ 1.68 weeks for ropivacaine and
38.86 + 1.59 weeks for bupivacaine (p = 0.308).
The mean height of participants was 159.33 + 3.91
cm in the ropivacaine group and 159.86 + 4.33 cm
in the bupivacaine group (p = 0.562). The mean
weight was 68.81 + 11.29 kg and 72.69 + 10.88
kg in Group R and Group B, respectively. None of
the demographic variables showed statistically
significant differences between the groups.

In the ropivacaine group, four patients had spinal
anesthesia one level above and two below L3-L4,
while in the bupivacaine group, two were above
and two below the level. The comparison of block
characteristics between the two groups is presented

Table 1. Baseline characteristics of participants

in Table 2. The mean sensory block onset time was
significantly longer in the ropivacaine group (3.91 +
0.52 min) compared to the bupivacaine group (2.43
+ 0.62 min; p = 0.001). Similarly, the motor block
onset was significantly delayed in the ropivacaine
group (3.79 * 0.90 min) relative to bupivacaine
(3.00 + 0.90 min, p <0.01). The mean duration of
surgery was comparable between groups (38.45 +
7.70vs. 41.43 £ 8.02 min; p = 0.086). However, time
to first rescue analgesia was significantly shorter
with ropivacaine (82.86 + 14.88 min) than with
bupivacaine (97.79 + 21.53 min; p = 0.001).

The incidence of intraoperative side effects was
comparable between the two groups (Table 3).
Despite minor differences in heart rate and blood
pressure trends, none of the patients experienced
severe complications such as loss of consciousness,
high spinal block, or neonatal distress, supporting
the safety of both agents. For sedation and
analgesia, Ketamine was used in 5 patients and
paracetamol in 3 patients of the ropivacaine group,
whereas ketamine was used in 6 patients and
paracetamol in 5 patients of the bupivacaine group
intraoperatively. Thus, confounding factors were
comparable in both groups and had less influence
on postoperative analgesia.

Variable Agent N Mean SD p-value
Ropivacaine 42 29.86 6.88

Age (years) 0.094
Bupivacaine 42 27.24 7.28
Ropivacaine 42 39.02 1.68

Gestational weeks 0.308
Bupivacaine 42 38.86 1.59
Ropivacaine 42 159.33 3.91

Height (cm) 0.562
Bupivacaine 42 159.86 4.33
Ropivacaine 42 68.81 11.29

Weight (kg) 0.112
Bupivacaine 42 72.69 10.88

Table 2. Block characteristics and intraoperative variables
Variable Agent N Mean SD p-value

Ropivacaine 42 3.91 0.52

Sensory block onset (min) 0.001*
Bupivacaine 42 2.43 0.62
Ropivacaine 42 3.79 0.9

Motor block onset (min) 0.001*
Bupivacaine 42 3.0 0.9
Ropivacaine 42 38.45 7.7

Duration of surgery (min) 0.086
Bupivacaine 42 41.43 8.02
Ropivacaine 42 82.86 14.88

Time to first Rescue analgesia (min) 0.001*
Bupivacaine 42 97.79 21.53
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Table 3. Complications among the patients

Ropiva- Bupiva-

caine (n) caine (n) p-value
Hypotension 9 12 0.450
Bradycardia 3 5 0.457
Nausea 7 12 0.277
Vomiting 2 0.645
Shivering 5 8 0.365

Discussion

In this study, we investigated the sensory and
motor block profile along with incidence of possible
side effects of 0.5% hyperbaric bupivacaine and
0.5% isobaric ropivacaine during spinal anesthesia
for caesarean section. Intrathecal hyperbaric
bupivacaine (11 mg) produced a significantly faster
onset of sensory and motor block and a longer time
to first rescue analgesia than intrathecal isobaric
ropivacaine (11 mg). Both the groups showed the
comparable data regarding safety profile in context
of possible complications after spinal anesthesia.

Both hyperbaric and isobaric formulation of
bupivacaine and ropivacaine are being used in
different clinical settings for spinal anesthesia
along with different doses and concentration>%11,
In a randomized controlled study by Chari et.
al.,, 100 patients undergoing lower abdominal
and lower limb surgeries, sensory onset was
slower with ropivacaine (42.6 + 11.39 min) than
bupivacaine (18.4 + 6.53 min, p <0.001). Motor
onset was also delayed (55.54 + 13.01 min vs
27.5 + 8.03 min, P<0.001). Peak sensory time was
longer (10.92 + 2.60 min vs 7.38 + 1.69 min), while
postoperative analgesia duration was comparable
which is similar observations as in our study®.
Bupivacaine’s faster onset and prolonged analgesia
are pharmacologically explained by its greater lipid
solubility and potency, resulting in a denser neural
blockade. However, this property also increases the
risk of cardiovascular depression and prolonged
motor block!*4,

Ropivacaine, as a pure S-enantiomer, offers less lipid
solubility and produces a more selective sensory
block with less motor involvement, accounting
for its favorable hemodynamic profile”!3. We
also found similar characteristics of ropivacaine
in our study holding fewer side effects compared
than bupivacaine. The incidence of hypotension,
bradycardia, nausea, vomiting and shivering were
less in the ropivacaine group but they were not

statistically significant. These findings were in
line with findings by Regmi et. al., which found
comparable side effects between groups, with
hypotension in 3 (10%) and 2 (6.6%), bradycardia
in5(16.6%) and 1 (3.3%), nausea in 4 (13.3%) and
2 (6.6%), and high spinal in 2 (6.6%) and 1 (3.3%)
patients in the bupivacaine and ropivacaine groups,
respectively, showing no statistical significance®.

Another study including 100 ASA |-l patients
who received either 3 ml of intrathecal isobaric
ropivacaine 0.75% or 3 ml of hyperbaric bupivacaine
0.5% for lower abdominal and lower limb surgeries.
They found that ropivacaine provided effective
anesthesia with a shorter duration of sensory and
motor block and more stable hemodynamics?®.
Similar study conducted on 46 ASA |-l parturient
undergoing elective cesarean section, comparing
12.5 mg of 0.5% intrathecal hyperbaric bupivacaine
with 24 mgof0.75% intrathecal isobaricropivacaine.
They found that ropivacaine provided adequate
surgical anesthesia with a shorter duration of
sensory and motor block, while maintaining stable
maternal hemodynamics and favorable neonatal
outcomes, suggesting it as a safe and effective
alternative to bupivacaine!’. Both these studies
had similar outcomes in term of block profile and
side effects. It was a single center study which may
limit external validity. The performer, accessor and
observer during the whole procedure were the
same person, which may introduce observer bias.

Conclusion

Both ropivacaine and bupivacaine provided
effective spinal anesthesia. Isobaric ropivacaine
demonstrated a slightly slower onset of sensory and
motor block and a shorter duration of postoperative
analgesia compared to hyperbaric bupivacaine,
while maintaining stable hemodynamic throughout
the procedure. Side effects of both regimens
were comparable with slight lower incidence in
ropivacaine group.

References
1. Watson SE, Richardson AL, Lucas DN.
Neuraxial and general anesthesia for

caesarean section. Best practice & research
Clinical anaesthesiology. 2022;36(1):53-68.
DOI: 10.1016/j.bpa.2022.04.007

2. Asghar S, Mumtaz J, Gul R, Naheed S, Ayub N,
Rafiq Z, et al. Comparison of spinal anesthesia
at L3-L4 versus L4-L5 in obstetric patients
undergoing Cesarean section at South east

Grande Medical Journal (GMJ)

Vol. 5 | No. 2 | Dec. 2025



Bohara et al./A Comparative Study of Hyperbaric Bupivacaine and Isobaric Ropivacaine for Spinal Anesthesia in Cesarean Section

10.

hospital and research center. The Professional
Medical Journal. 2025;32(06):720-5. DOI:
10.29309/TPMJ/2025.32.06.8796

Mordecai MM, Brull SJ. Spinal anesthesia.
Current  Opinion in  Anesthesiology.
2005;18(5):527-33. DOI: 10.1097/01.
ac0.0000182556.09809.17

Tigchelaar C. Determining factors influencing
sensory block height in spinal anesthesia.
2017.

OlapourA, AkhondzadehR, RashidiM, Gousheh
M, Homayoon R. Comparing the effect of
bupivacaine and ropivacaine in cesarean
delivery with spinal anesthesia. Anesthesiology
and pain medicine. 2020;10(1):e94155. DOI:
10.5812/aapm.94155

Gupta R, Bogra J, Singh PK, Saxena S,
Chandra G, Kushwaha JK. Comparative study
of intrathecal hyperbaric versus isobaric
ropivacaine: A randomized control trial.
Saudi journal of anesthesia. 2013;7(3):249-
53. DOI: 10.4103/1658-354X.115326

Kuthiala G, Chaudhary G. Ropivacaine: A
review of its pharmacology and clinical use.
Indian J Anaesth. 2011;55(2):104-10. DOI:
10.4103/0019-5049.79875

Cederholm I. Preliminary risk-benefit analysis
of ropivacaine in labour and following
surgery. Drug safety. 1997;16(6):391-402.
DOI: 10.2165/00002018-199716060-00005

Eryilmaz NC, GUNaydin B. A comparison of
the effects of intrathecal ropivacaine and
bupivacaine during cesarean section. Turkish
Journal of Medical Sciences. 2011;41(2):219-
26. DOI: 10.3906/sag-1008-994

SngBL,HanNLR, Leong WL, SultanaR, Siddiqui
FJ, Assam PN, et al. Hyperbaric vs. isobaric
bupivacaine for spinal anesthesia for elective
caesarean section: a Cochrane systematic
review. Anesthesia. 2018;73(4):499-511.
DOI: 10.1111/anae.14084

11.

12.

13.

14.

15.

16.

17.

Anand R, Nag DS, Patel R, Sharma P,
Uppalapati VK, Singh UK. Comparative
efficacy of hyperbaric bupivacaine vs
hyperbaric ropivacaine in spinal anesthesia
for cesarean section: A meta-analysis. World
journal of methodology. 2025;15(2):99300.
DOI: 10.5662/wjm.v15.i2.99300

Chari VRR, Goyal A, Sengar PK, Wani N,
Sahu P. Comparison between intrathecal
isobaric ropivacaine 0.75% with hyperbaric
bupivacaine 0.5%: A double blind randomized
controlled study. Anesthesia, Pain & Intensive
Care. 2013;17(3).

Vinitha B, Sumathi S. Comparative Study
of Intrathecal Efficacy and Haemodynamic
Stability = Between  0.5% Hyperbaric
Bupivacaine and 0.75% Ropivacaine in
Infraumbilical Surgeries. Apollo Medicine.
2025:09760016251330369. DOI:
10.1177/09760016251330369

Shafiei FT, McAllister RK, Lopez J. Bupivacaine.
[Updated 2023 Aug 17]. StatPearls [Internet]
Treasure Island (FL): StatPearls Publishing.
2025.

Regmi G, ShahiR, Khanal K, Pyakurel K, Bohora
C, Rai P. Comparative Study of Hyperbaric
Bupivacaine and Isobaric Ropivacaine for
Lower Limb Surgery under Spinal Anesthesia.
Nepal Medical Journal. 2019;2(2):22-7.

Ruparel R, Gautam V, Desai P, Vinchhi R.
Comparison between Intrathecalisobaric
Ropivacaine  0.75%  with  Hyperbaric
Bupivacaine 0.5% in Lower Abdominal and
Lower Limb Surgeries. 1JSR. 2018;7(10):1454-
9. DOI: 10.21275/ART20192322

Singh S, Singh VP, Jain M, Gupta K, Rastogi
B, Abrol S. Intrathecal 0.75% isobaric
ropivacaine versus 0.5% heavy bupivacaine
for elective cesarean delivery: A randomized
controlled trial. Journal of Pioneering
Medical Sciences. 2012;2:75-80.

Vol. 5 | No. 2 | Dec. 2025

22

Grande Medical Journal (GMJ)



