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Background: Spinal anesthesia, has emerged as a common and preferred 

method for administering anesthesia during cesarean deliveries. Ropivacaine, a 

relatively new amino-amide local anesthetic introduced in the market in the late 

1990s, offers several advantages. As the S (-) enantiomer of bupivacaine, 

ropivacaine appears to be less potent and induces a less intense motor block of 

shorter duration compared to bupivacaine. This study evaluated the clinical 

effectiveness and safety of two local anesthetics, ropivacaine and bupivacaine, 

in cesarean section deliveries.  

Materials and Methods: This prospective randomized study included 100 

parturients aged 20-35 years with ASA physical status Grade II, randomly 

divided into two groups: Group B received 10 mg of 0.5 % hyperbaric 

bupivacaine and Group R received 12mg of  0.75% hyperbaric ropivacaine. The 

time for onset and duration of sensory and motor blockade for both agents were 

observed, hemodynamic parameters and adverse effects were monitored. 

Results: The results demonstrated that bupivacaine had a faster onset and longer 

duration of action compared to ropivacaine. Specifically, the time to achieve 

sensory blockade was significantly shorter in the bupivacaine group, with a 

duration of 145 minutes for sensory block and 149 minutes for motor block, 

compared to 123 and 132 minutes, respectively, in the ropivacaine group. 

However, ropivacaine showed a better control of heart rate during the procedure. 

Both anesthetics were well tolerated overall, with no statistically significant 

differences in adverse effects, although the incidence of hypotension, 

bradycardia, vomiting, and shivering was slightly higher in the bupivacaine 

group.  

Conclusion: The study concludes that while bupivacaine offers faster onset and 

longer-lasting anesthesia, ropivacaine may be safer for patients with 

cardiovascular concerns due to its superior hemodynamic stability. Therefore, 

the choice of anesthetic should be tailored to the clinical situation, with 

bupivacaine being more appropriate for longer procedures, and ropivacaine 

preferable when early recovery and cardiovascular stability are priorities. 

Further research is suggested to refine dosage strategies to achieve an optimal 

balance between efficacy and safety in the use of these anesthetics. 

Keywords: Spinal anesthesia, cesarean section, Ropivacaine, Bupivacaine, 

sensory blockade, motor blockade. 
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INTRODUCTION 
 

Modern cesarean sections are performed for a wide 

range of indications, which can be broadly 

categorized into maternal and fetal concerns. Some 

common reasons necessitating cesarean deliveries 

include fetal distress, labor complications such as 

dystocia, cephalo-pelvic disproportion, prolonged 

labor, multiple pregnancies, placental issues, breech 

presentations, and uterine rupture. These diverse 

indications highlight the complexity and urgency 

often associated with cesarean procedures, requiring 

careful consideration of the best anesthetic 

techniques to ensure safety and effectiveness during 

delivery.[1] 

Subarachnoid block (SAB), also known as spinal 

anesthesia, has emerged as a common and preferred 

method for administering anesthesia during cesarean 

deliveries. This technique has several advantages, 

including rapid onset, effective anesthesia, minimal 

systemic drug exposure to the fetus, and a lower risk 

of aspiration compared to general anesthesia. SAB is 

now widely used in both elective and emergency 

cesarean deliveries due to its reliable performance, 

rapid onset, and reduced fetal drug exposure, making 

it an optimal choice for many practitioners.[2,3] 

While spinal anesthesia is generally safe, it is 

important to acknowledge its potential 

complications. Hypotension is a common side effect 

resulting from sympathetic blockade, which can be 

effectively managed with intravenous fluids and 

vasopressors. Additionally, patients may experience 

nausea and vomiting, which can arise from 

hypotension or the use of opioids. These side effects 

are typically manageable with antiemetics, ensuring 

that the patient's comfort is maintained throughout 

the procedure.[4] 

In comparison to other anesthetic techniques, general 

anesthesia (GA) carries higher risks, such as maternal 

aspiration, neonatal depression, and prolonged 

recovery times. Epidural anesthesia, involving the 

injection of a local anesthetic into the epidural space, 

allows for adjustable and prolonged anesthesia but 

has a slower onset compared to SAB. Furthermore, 

epidurals may sometimes lead to incomplete or 

patchy anesthesia, and they tend to be more 

expensive. However, the advantage of epidural 

anesthesia lies in its ability to provide effective pain 

relief for longer procedures or labor that may last 

many hours. In contrast, the fixed duration of spinal 

anesthesia may necessitate supplementation if a 

procedure is prolonged, further complicating its use 

in some scenarios.[5,6] 

The choice of anesthesia for cesarean deliveries often 

depends on several factors, including the clinical 

situation, patient preferences, and institutional 

protocols. Given its efficacy, safety profile, and rapid 

onset, SAB remains the preferred technique in many 

settings. This method involves the injection of a small 

volume of local anesthetic into the subarachnoid 

space. This results in a temporary loss of sensation 

and motor function below the level of injection, 

providing the profound anesthesia necessary for 

cesarean surgery.[7] 

The onset of spinal anesthesia is rapid, usually taking 

effect within minutes, and it provides complete 

sensory and motor blockade for about 1.5 to 3 hours, 

depending on the specific agents and dosages used. 

The reliability of spinal anesthesia in achieving 

consistent and profound sensory blockade makes it 

particularly suitable for scheduled cesarean sections, 

allowing for a smooth surgical experience for both 

the mother and the newborn.[8] 

When comparing spinal anesthesia to epidural 

anesthesia, several distinct advantages and 

limitations come into play. While epidural anesthesia 

involves placing a catheter in the epidural space for 

continuous infusion or intermittent boluses of 

anesthetic & has a slower onset and may not provide 

the same level of dense anesthesia as spinal 

techniques. Moreover, the cost associated with 

epidural anesthesia can be higher. Conversely, the 

fixed duration of spinal anesthesia can be limiting for 

prolonged procedures, where additional anesthetic 

may be required.[9] 

The selection of local anesthetics used in spinal 

anesthesia for cesarean sections is critical for optimal 

outcomes. Bupivacaine is widely used due to its high 

efficacy and favorable safety profile, providing 

excellent sensory blockade that ensures effective 

anesthesia during the procedure. However, 

bupivacaine tends to produce a significant motor 

block of longer duration, which is typically 

unnecessary for cesarean sections. On the other hand, 

Ropivacaine, a relatively new amino-amide local 

anesthetic introduced in the market in the late 1990s, 

offers several advantages. As the S (-) enantiomer of 

bupivacaine, ropivacaine appears to be less potent 

and induces a less intense motor block of shorter 

duration compared to its counterpart. Importantly, 

ropivacaine has shown less cardiovascular and 

central nervous system toxicity than bupivacaine, 

enhancing its safety profile.[10,11] 

In addition to its inherent advantages, the use of 

hyperbaric Ropivacaine further enhances the 

predictability and control of anesthetic spread, 

improving both safety and efficacy. The ability to 

predictably control anesthetic distribution is 

particularly beneficial in obstetric anesthesia, where 

precise dosing is crucial for both maternal and fetal 

safety.[12] The study conducted aimed to compare the 

efficacy and safety of 12 mg of 0.75% hyperbaric 

Ropivacaine with 10 mg of 0.5% hyperbaric 

Bupivacaine for lower segment cesarean section 

(LSCS) under spinal anesthesia. 

This research holds significant implications for 

clinical practice. By evaluating the two anesthetics, 

healthcare providers can make informed decisions 

about the best options available for their patients 

undergoing cesarean sections.With the ongoing 

advancements in anesthetic techniques and 

medications, the goal remains to provide optimal care 

for mothers and their newborns during one of the 



1062 

 International Journal of Medicine and Public Health, Vol 15, Issue 2, April - June, 2025 (www.ijmedph.org) 

 

most critical moments of life. As we continue to 

refine these practices, the integration of patient 

safety, comfort, and effective anesthesia will remain 

at the forefront of cesarean delivery protocols.[13,14] 

The study aims to evaluate the clinical efficacy and 

safety of 0.75% hyperbaric Ropivacaine compared to 

0.5% hyperbaric Bupivacaine for lower segment 

cesarean sections performed under subarachnoid 

block. The primary objectives include comparing the 

onset time for sensory blockade, the duration until 

maximum sensory and motor blockade is achieved, 

and the overall duration of both sensory and motor 

blockade. Additionally, the secondary objectives 

focus on assessing hemodynamic parameters and any 

adverse effects that may arise during the procedures. 

 

MATERIALS AND METHODS 
 

This prospective observational study was conducted 

at the Department of Anesthesiology at a tertiary care 

institute, for 18 months from the date of approval by 

the Institutional Ethics Committee (IEC). Ethical 

approval has been obtained from the Ethical 

Approval Committee of tertiary care institute. 

Study Population: The study population consisted of 

100 parturients aged 20 to 35 years, categorized as 

American Society of Anesthesiologists (ASA) 

physical status Grade II, who were at a gestational 

age between 37 and 42 weeks and undergoing 

elective cesarean deliveries. Participants were 

randomly assigned to two groups,with group B 

receiving 10 mg of 0.5% hyperbaric Bupivacaine and 

group R receiving 12 mg of 0.75% hyperbaric 

Ropivacaine for subarachnoid block. Preanesthetic 

evaluations included comprehensive laboratory tests 

and assessments, and informed consent was obtained 

from all participants after providing detailed 

explanations of the surgical and anesthetic 

procedures in their native language. Exclusion 

criteria included patients refusing consent, those 

undergoing emergency surgeries, ASA Grade III and 

IV patients, individuals with contraindications to 

neuraxial blocks, and those with inadequate or failed 

subarachnoid blocks. 

Data Analysis: Data from the study were recorded in 

Microsoft Excel and subsequently analyzed using 

SPSS version 24. Continuous variables were 

presented as mean ± standard deviation (SD), with 

comparisons made between groups utilizing the 

independent t-test for normally distributed data and 

the Mann-Whitney U test for non-normally 

distributed data. Categorical variables were 

represented as frequencies and percentages, with the 

Chi-square test employed for comparison. A p-value 

of less than 0.05 was deemed statistically significant, 

indicating meaningful differences between the 

groups. 
 

RESULTS 

 

The study compared the age and gestational age 

distribution between two groups, B and R. The mean 

age was 26.86 ± 4.4 years for group B and 28.18 ± 

4.30 years for group R, with a median age of 28 and 

29 years, respectively. The age range was 21-35 years 

for group B and 20-35 years for group R, with no 

significant difference (p=0.244). For gestational age, 

the mean was 39 ± 1.47 weeks in group B and 39.67 

± 1.40 weeks in group R. The median gestational age 

was 40 weeks for group B and 39.67 weeks for group 

R, with ranges of 37-41 and 36-41 weeks, 

respectively, and a p-value of 0.06. 

The study also compared weight, height, and BMI 

between two groups, B and R. In terms of weight, 

group B had a mean of 62 ± 10.7 kg, while group R 

had a mean of 66.09 ± 9.34 kg, with no significant 

difference (p=0.12). The median weight was 66.7 kg 

for group B and 67.55 kg for group R. For height, 

group B had a mean of 161.5 ± 6.7 cm, and group R 

had a mean of 155.97 ± 6.43 cm, with a near-

significant difference (p=0.05). The median height 

was 159 cm in group B and 157.18 cm in group R. 

Regarding BMI, group B had a mean of 24.8 ± 5.7, 

and group R had a mean of 24.45 ± 4.42, with no 

significant difference (p=0.79). 
 

Table 1: Time for Onset of Sensory Blockade. 

  B Group R Group P-value: 

Time for Onset of sensory block(mins) Mean with SD 1.2 ±0.4 2.4 ± 0.9 0.01 

 Median 1.2 2.1  

 Range 1-1.4 2-2.6  

 

Table 2: Time For Max Sensory Blockade 

  B Group R Group P-value: 

Time for max sensoryblock (mins) Mean with SD 7.94 ± 1.09 9.98 ± 0.93 0.0013 

 

Table 3: Duration of sensory blockade 

  B Group R Group P-value: 

Duration of sensory blockade Mean with SD 145 ± 19.62 123 ± 18 0.003 

 

Table 4: Time for onset of Max Motor Blockade 

  B Group R Group P-value: 

Time of onset for Motor Block (mins) Mean with SD 10.5 ± 1.99 12.15 ± 1.97 0.003 
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Table 5: Duration of Motor Blockade 

  B Group R Group P-value: 

Duration of Motor Block (min) Mean with SD 149 ± 20.17 132 ± 23.7 0.014 

 

Table 6: Adverse Effects 

A. Incidence of Hypotension 

Incidence of hypotesion b group Percentage R GROUP Percentage P VALUE 

YES 13 26% 11 22 % 0.92 

NO 37 74% 39 78 % 

TOTAL 50 100% 50 100 % 

 

B. Incidence of Bradycardia 

Bradycar DIA B Group Percentage R Group Percentage P VALUE 

YES 10 20% 8 16 % 0.84 

NO 40 80% 42 84 % 

TOTAL 50 100% 50 100 % 

 

C. Incidence of Vomiting 

Vomiting B GROUP Percentage R GROUP Percentage P VALUE 

YES 3 6% 2 4 % 0.93 

NO 47 94% 48 96 % 

TOTAL 50 100 % 50 100 % 

 

D. Incidence of Shivering 

Incidence Of Shivering B GROUP Percentage R GROUP Percentage P VALUE 

YES 2 4% 3 6% 0.91 

NO 48 96% 47 94 % 

TOTAL 50 100 % 50 100 % 

 

 
Figure 1: Changes of heart rate 

 

 
Figure 2: Changes in Systolic blood pressure over time 

 

 
Figure 3: changes of diastolic blood pressure 

 

DISCUSSION 

 

Subarachnoid block (SAB), commonly known as 

spinal anesthesia, has emerged as the preferred 

technique for cesarean section deliveries due to its 

rapid and effective anesthesia. SAB is particularly 

valuable in emergency situations, where the quick 

onset of anesthesia is crucial. As advancements in 

spinal needle design and the development of new 

anesthetic agents continue to progress, the safety and 

effectiveness of SAB have improved, solidifying its 

status as a cornerstone technique for cesarean 

deliveries around the world. Among the local 

anesthetics used, Bupivacaine has traditionally been 

the drug of choice, but Ropivacaine is gaining 

popularity due to its favorable properties, such as a 

higher propensity to block sensory nerve fibers over 

motor fibers and a reduced risk of cardiac toxicity in 

cases of overdose. Both Ropivacaine and 

Bupivacaine are classified as amino-amide local 

anesthetics, but they differ in their structural and 
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pharmacological characteristics. Ropivacaine is the 

S-enantiomer, while Bupivacaine is a racemic 

mixture of both R and S enantiomers. Some studies 

suggest that a dose of 12 mg of Ropivacaine produces 

anesthesia comparable to 8 mg of Bupivacaine in 

parturients. This research aims to evaluate the clinical 

efficacy and safety of 0.75% hyperbaric Ropivacaine 

in comparison to 0.5% hyperbaric Bupivacaine for 

lower segment cesarean section delivery under 

subarachnoid block.[15-17] 

In the demographic profile of the study participants, 

the mean age of those in the Ropivacaine group was 

approximately 28.18 years, while the Bupivacaine 

group had a mean age of 26.86 years. However, this 

8888888/difference was not statistically significant. 

The mean gestational age was slightly higher in the 

Ropivacaine group at 39.67 weeks compared to 39 

weeks in the Bupivacaine group, but again, the 

difference did not reach statistical significance. 

Additionally, the Ropivacaine group exhibited lower 

average weight and height compared to the 

Bupivacaine group, though these differences were 

not statistically significant either. Both groups had 

comparable body mass index (BMI) values, 

reinforcing the similarity of the demographic profiles 

across groups.[18] 

When evaluating the onset of sensory blockade, the 

study found that the mean time to achieve sensory 

blockade at T10 was significantly quicker in the 

Bupivacaine group, averaging 1.2 minutes compared 

to 2.4 minutes in the Ropivacaine group. The 

Bupivacaine group also reached the maximum 

cephalic spread to T6 faster than the Ropivacaine 

group, with average times of 7.94 minutes and 9.98 

minutes, respectively, indicating that Bupivacaine 

offers a more rapid onset of sensory block. Several 

studies correlate these findings, reporting similar 

outcomes in terms of faster onset times with 

Bupivacaine compared to Ropivacaine.  

In terms of the duration of sensory blockade, 

Bupivacaine again demonstrated superiority, lasting 

an average of 145 minutes before regression to the S1 

dermatome, compared to 123 minutes for 

Ropivacaine. This statistically significant difference 

aligns with other research indicating that 

Bupivacaine generally provides a longer duration of 

sensory block.[19] 

The study also assessed the onset of maximum motor 

blockade, with results showing that the time to reach 

maximum motor blockade was quicker in the 

Bupivacaine group (10.5 minutes) compared to the 

Ropivacaine group (12 minutes), a finding that 

highlights the faster onset of action with 

Bupivacaine. This conclusion is supported by 

previous studies that consistently indicate a quicker 

onset of motor blockade with Bupivacaine. 

Further examining the duration of motor blockade, 

the Bupivacaine group again outperformed the 

Ropivacaine group, with a duration of 149 minutes 

compared to 132 minutes, suggesting that 

Bupivacaine offers a more prolonged motor block. 

This finding aligns with several other studies that 

have reported longer motor blockade durations 

associated with Bupivacaine.[20] 

In terms of hemodynamic parameters, the study noted 

that the Ropivacaine group exhibited better heart rate 

control during surgery, suggesting enhanced 

cardiovascular stability. Although there were no 

significant differences in systolic and diastolic blood 

pressure between the two groups, the overall heart 

rate was more stable in the Ropivacaine group, 

reinforcing its profile as a safer option for 

maintaining cardiovascular stability during 

procedures.[21] 

The adverse effects associated with both anesthetics 

were monitored, revealing that hypotension occurred 

in 26% of the Bupivacaine group and 22% of the 

Ropivacaine group, though these differences were 

not statistically significant. Similarly, bradycardia, 

vomiting, and shivering were observed in both 

groups, with incidence rates indicating that both 

anesthetics had relatively few side effects.[22,23] 

While both Ropivacaine and Bupivacaine are 

effective for spinal anesthesia during cesarean 

deliveries, Bupivacaine demonstrates faster onset 

times for both sensory and motor blockade, as well as 

a longer duration of action. Ropivacaine, on the other 

hand, appears to provide better cardiovascular 

stability, making it a valuable option for managing 

hemodynamic parameters during surgery. The 

findings contribute to the ongoing evaluation of 

optimal anesthetic choices for cesarean deliveries, 

with considerations for efficacy, safety, and patient 

outcomes.[24,25] 

 

CONCLUSION 

 

The study concludes that Bupivacaine demonstrated 

an earlier onset and peak of sensory and motor 

blockade, along with longer-lasting effects compared 

to Ropivacaine, although it was associated with a 

higher incidence of adverse effects, such as 

hypotension and bradycardia, which were not 

statistically significant. Thus, the choice of anesthetic 

should be tailored to the patient's clinical needs, 

considering Bupivacaine for prolonged procedures 

and Ropivacaine for shorter surgeries or patients at 

higher risk for adverse effects. Further research may 

be necessary to optimize dosages and combinations 

for a better balance between efficacy and safety. 
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