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Abstract: 
Background: Ropivacaine is an amino-amide local anesthetic (LA) agent which is a newer local anesthetic. 
Ropivacaine is similar to bupivacaine in chemical structure but is 30-40% less potent than bupivacaine. Because 
of this, ropivacaine is well studied for spinal anesthesia (SA). Ropivacaine is safe and has a shorter duration of 
action than bupivacaine, which is a positive. Ropivacaine also has a lower incidence of transient neurological 
symptoms (TNS) in comparison to intrathecal lignocaine.  
Objectives: The objective of this study was to analyze and compare the clinical effectiveness of 0.75% 
Ropivacaine (3 ml) and 0.5% Bupivacaine (3 ml) in infra-umbilical surgeries.  
Materials and Methods: A study sample of 100 patients was selected for the study. The patients were randomly 
divided into two groups, 50 patients in each group. Group R (Ropivacaine): 3 ml (22.5 mg) of 0.75% Ropivacine 
was given intrathecally. Group B (Bupivacaine): 3 ml (15 mg) of 0.5% Bupivacaine was given intrathecally. 
Conclusion: 0.75% Hyperbaric-Ropivacaine may be preferred over 0.5% Hyperbaric-Bupivacaine for 
subarchnoid-block, in short duration surgical procedures to provide benefit of early postoperative recovery. 
Keywords: subarachnoid block, bupivacaine, ropivacaine. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Pain management and anesthesia have been and 
always will be cornerstones of modern surgery. 
Being able to relieve pain and enabling the patient to 
feel comfortable both during and after the surgery is 
a major part of what medicine entails. The 
International Association for the Study of Pain 
(IASP) defines pain as an experience that may or 
may not be mentally distressing and that may or may 
not involve damage to body tissues or be described 
loosely in terms of bodily tissue damage. There are 
a number of spinal anesthesia advancements when 
compared with general anesthesia including but not 
limited to: increased ease of spinal anesthesia, 
awake patient, little to no airway manipulation, 
reduction of the pulmonary aspiration of gastric 
contents, quicker achievement of the desired 
condition, better overall motor and sensory 
blocking, cost efficiency including inexpensive 
drugs, elimination of polypharmacy, and early 
ambulation to facilitate early discharge Freedom of 
movement following surgery is often the most 
important factor for many patients and early 
ambulation to facilitate early discharge are among 

the most commonly cited reasons for surgical 
patients’ preference for spinal anesthesia. In 
accordingly the preferred technique for many 
surgical procedures. The drug of choice for spinal 
anesthesia is inj. hyperbaric bupivacaine 0.5%. Due 
to being a racemic (50:50) mixture of S and R 
enantiomers, it is a candidate for cardiotoxicity due 
to the R enantiomer. Bupivacaine is primarily 
limited by three major factors: its neurotoxicity, 
cardio toxicity and prolongation of motor block. 
[1,2]  

Fast recovery with minimal side effects post- 
surgery and early ambulation is now a key focus for 
same day discharge surgeries in today’s fast 
evolving world. Ropivacaine, a newer long-acting 
amide local anesthetic, has a wider margin of safety 
with less cardio toxicity and a quicker recovery from 
a motor block than bupivacaine. Ropivacaine is 
associated with a shorter duration of motor blockade 
than bupivacaine which alleviates the psychological 
distress associated with prolonged post-operative 
immobility, compared to intrathecal bupivacaine 
(during lower abdominal surgeries). Given this 
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hypothesis, this study aims to evaluate the safety and 
efficacy of hyperbaric Ropivacaine and hyperbaric 
bupivacaine administered intrathecally to patients 
undergoing lower abdominal surgeries assisted with 
spinal anesthesia. The primary objective is to 
evaluate and compare the total duration of analgesia 
provided by the two intrathecally administered 
medications employed for spinal anesthesia. [3,4] 

Materials and Methods 

Study Design & Source: In our case, we conducted 
the study after obtaining the Ethical committee 
approval of our institution & having all subjects sign 
the informed written consent, we conducted the 
study in the department of anaesthesia Jawaharlal 
Nehru medical college & hospital, Ajmer, Rajasthan 
& RVRS medical college Bhilwara, Rajasthan and 
the study included 100 participants and divided them 
randomly into two groups. Group R (Ropivacaine): 
3 ml of (22.5 mg) 0.75% hyperbaric Ropivacaine 
was administered intrathecally. Group B 
(Bupivacaine): 3 ml of (15 mg) 0.5% hyperbaric 
Bupivacaine was administered intrathecally.  

Inclusion Criteria: Patients of both sexes aged 
between 20-60 years, ASA I and II, weights between 
40-80 kg, who are scheduled for elective 
infraumbilical surgeries. 

 Exclusion Criteria: Included but were not limited 
to the following patients: Refusal to participate in 
the study, and uncooperative patients. Patients 
having known hypersensitivity or any 
contraindication to Bupivacaine, Ropivacaine. 
Local pathology at the injection site or disability 
hindering the performance of a spinal block. History 
of substantial neurologic, psychiatric, or 
neuromuscular disorders, cardiac, respiratory, and 

any other chronic disease. Pregnancy or lactation. 
Elevated intracranial pressure. Hypovolemic shock. 

Procedure: An 18G cannula was used to secure 
intravenous lines in the operating room and pre-
loaded the patients with Ringer's lactate solution at 
10mL/kg. Using a multi-parameter monitor, 
baseline heart rate, noninvasive blood pressure, 
SpO2, and respiratory rate were recorded prior to the 
start of the procedure. Under aseptic precautions, 
with the patient in a sitting position, a 25G Quincke 
spinal needle was inserted into the L3-L4 space. 
After confirming a clear flow of CSF and negative 
aspiration for blood, 3.0 ml of the test drugs was 
injected intrathecally. The patient in Group R 
received intrathecal 3 ml of (22.5 mg) 0.75% 
hyperbaric ropivacaine and the patient in Group B 
received intrathecal 3 ml of (15 mg) 0.5% 
hyperbaric bupivacaine. The researchers recorded 
the duration and onset of the sensory block, duration 
and onset of the motor block, duration of analgesia, 
changes in hemodynamic parameters, and all side 
effects and complications.  

Statistical Analysis: Frequencies and percentages 
were used to present categorical variables. Mean and 
standard deviations were used to present quantitative 
variables. The statistical calculations were 
performed with Microsoft Office Excel 2010 and 
Graph Pad Prism 6.05 Software. The statistical 
significance of parameters was calculated with the 
Chi square test and unpaired student 't' test. P values 
lower than 0.05 were considered statistically 
significant. 

Results

  
Table 1: Comparison of subarachnoid block Parameters 

Subarachnoid block characteristics Group R Group B P-value 
Mean SD Mean SD 

Onset of sensory block (min) 5.23 0.58 3.86 0.45 <0.001(S) 
Time to Max Sensory Level (min) 9.76 2.14 8.14 1.46 <0.001(S) 
Onset of Motor block (min) 8.58 1.09 6.78 1.27 <0.001(S) 
Time to achieve maximum Motor block (min) 14.68 3.01 10.78 2.81 <0.001(S) 
Time for two segment regression (min) 121.80 37.18 127.50 41.03 0.467(NS) 
Duration of sensory block (min) 155.32 29.47 190.58 34.96 <0.001(S) 
Duration of Motor block (min) 124.28 20.30 160.16 14.38 <0.001(S) 
Duration of Analgesia (min) 215.28 39.64 266.38 56.44 <0.001(S) 

 
There was no statistically significant difference in 
the demographics of the patients age, sex, weight, 
height and type of surgeries, and they were 
comparable in the 2 groups of our study. There were 
no differences in all base line vital parameters in 
both groups. The mean time for onset of sensory 
block was 5.23 ± 0.58 min. in Group R and 3.86 ± 
0.45 min in group B. The difference was highly 
statistically significant (P <0.001) with group B 
having a faster onset than group R. Group R took 

8.58± 1.09 min for mean time of onset of motor 
block compared to group B who took 6.78 ± 1.27, P 
<0.001 with group B having a faster onset than 
group R. Group B and Group R achieved the highest 
dermatomal level of sensory blockade at T6 and T5 
with no statistical significance (p>0.05). More in 
Group B than in Group R with statistically 
significant difference (p=0.01) The degree of motor 
blockade (modified Bromage scale-3) achieved. In 
Group R, mean time to achieve maximum sensory 
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block was 9.76 ± 2.14 and for Group B, it was 8.14 
± 1.46. Group B achieved highest sensory faster than 
Group R and the difference was statistically 
significant (p < 0.001). Mean time to achieve 
maximum motor block for Group R was 14.68 ± 
3.01 and for Group B, it was 10.78 ± 2.81. The 
difference was statistically significant (p < 0.001). 
Mean time for the duration of sensory block for 
Group R was 155.32 ± 29.47 and for Group B, it was 
190.58 ± 34.96. Mean time for the duration of motor 
block for Group R was 124.28 ± 20.30 and for Group 
B, it was 160.16 ± 14.38. The difference in time for 
the duration of sensory and motor block was 
statistically significant (p < 0.001). Mean time for 

total duration of analgesia for Group R was 215.28 
± 39.64 and for Group B, it was 266.38 ± 56.4. The 
difference was statistically significant (p < 0.001).  

Group R consumed more analgesics than group B 
which is statically significant (P < 0.001). Patients 
in group B had lower VAS scores than group R at 
the 4, 6, 8, and 20 hour postoperative markers, which 
is statically significant (P < 0.001). After these 
times, VAS scores in both groups were similar. In 
adverse effects, hypotension and nausea, vomiting, 
were more in group B than in group R, and the 
difference is statistically significant (P < 0.5). Other 
side effects were similar between the groups.

 

 
Figure 1: Postoperative VAS score 

Discussion 

General anaesthesia generally carries the risk of 
increased bleeding due to hypotension, potential 
complications with the heart and lungs, higher 
likelihood of renal failure and increased risk of 
venous thromboembolism. Patients tend to 
experience less nausea and vomiting, require less 
use of opioids and experience better pain control 
along with the ability to be awake. Anesthesia via 
subarachnoid block is the most common technique 
practiced. Ropivacaine is a newer local anaesthetic 
of the amino-amide variety. Ropivacaine has a more 
favorable safety profile with lower incidence of 
cardiotoxic and neurotoxic side effects. It is used in 
peripheral nerve blocks, epidurals and also in local 
infilitration.  

Hemodynamic Parameters (HR, SBP, DBP, 
MAP, SpO2): At maximum time intervals, the mean 
heart rate, systolic, diastolic and mean arterial 
pressure in group B is lower than in group R, 4, 6, 8 
and 10 minutes after the intrathecal drugs were 

administered, the difference is statistically 
significant. No other time intervals were statistically 
different (P >0.05). Ropivacaine results in a better 
hemodynamic profile than bupivacaine. 

Assessment of Subarachnoid Block 

Mean duration of analgesia:   The mean duration 
of analgesia in our study for Group R was 215.28 ± 
39.64 min. which is statistically significant 
(p<0.001) when compared to Group B which was 
266.38 ± 56.44 min. Thus, we concluded that the 
duration of analgesia was longer in the bupivacaine 
group compared to the Ropivacaine group. Our 
findings are similar to those of Halder et al (2023) 
[5], in which the 'Bupivacaine' group significantly 
outlasted the 'Ropivacaine' group in spinal 
anaesthetic time, in sensory and motor block, and the 
time when the first rescue analgesia was given. 
Onset of Sensory Block. In our study, the mean time 
for onset of sensory block in Group R was 5.23 ± 
0.58 min. and in Group B it was 3.86 ± 0.45 min. 
(P<0.0001). Thus, we noted that the Onset of 
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sensory block in Ropivacaine group was delayed 
when compared to the bupivacaine group in our 
study. This finding is similar to Kulkarni et al (2014) 
[6] and Garaniya et al (2023) [7]. In our 
investigation, the average time taken to reach the 
highest point of sensory block was 9.76 ± 2.14 min. 
in Group R and 8.14 ± 1.46 min. in Group B 
(P<0.0001). Therefore, we can conclude that group 
B achieved the peak sensory level significantly 
quicker than group R. The mean time taken for the 
two-segment sensory block regression in Group R 
was 121.8 ± 37.18 min. and 127.5 ± 41.03 min. in 
Group B, which was not statistically significant (P > 
0.05). 

Duration of sensory block (regression up to S1): 
The mean time for complete sensory block 
(regression up to S1) recovery in Group R and Group 
B was 155.32 ± 29.47 min. and 190.58 ± 34.96 min. 
respectively (P < 0.0001). Therefore, we concluded 
that while the Ropivacaine group had a shorter 
duration of sensory block than the Bupivacaine 
group, the duration still sufficed to complete the 
surgery. The results of our study were similar to 
those of Halder et al (2023) [5] and Bansal et al 
(2015) [8], where it was also concluded that 
bupivacaine produced a longer duration of sensory 
block than Ropivacaine. 

In our study, the average time for the onset of motor 
block (modified Bromage scale grade 1) was 8.58 ± 
1.09 min. in Group R, which was longer than 6.78 ± 
1.27 min. in Group B. (P<0.0001). Thus, we noted 
that the onset of motor block was more rapid in the 
bupivacaine group than in the Ropivacaine group. 
Our findings were consistent with those of Vallabha 
et al (2023) [9], who found that in Group B, the onset 
of motor block occurred within 2 to 8 minutes, 
whereas in Group R, it occurred within 4 to 12 
minutes. The observed results were clinically and 
statistically significant with a p-value of less than 
0.0001. The time taken to achieve complete motor 
block (modified Bromage grade 3) was 11.95 ± 3.78 
min. in Group R and 9.95 ± 2.18 min. in Group B, 
with a difference that was statistically significant 
(P<0.0001) in our study. Thus, we observed that the 
meantime taken to achieve complete motor block 
was more in the Ropivacaine group than in the 
Bupivacaine group. 

Onset of Motor Block: Ropivacaine, while 
achieving adequate sensory anesthesia, causes 
sensory-motor separation to a greater extent than 
does Bupivacaine, which is something we noticed. 
This was also noted in the studies of Gaikwad M et 
al. (2023) [10], as well as Vallabha et al. (2023) [9]. 
Vallabha et al. (2023) [9] noted that the bupivacaine 
group had a greater degree of motor blockade, as 
evidenced by the increased number of patients 
demonstrating a scale III blockade. bupivacaine 
group had a scale III blockade rate of 96.7%, while 
the ropivacaine group had a scale III blockade rate 

of 63.4%, and this was statistically significant (p = 
0.01). motor blockade duration was also superior in 
the bupivacaine group. For our study, in Group R, 
the average time recorded for complete motor block 
recovery (regressing to a Modified Bromage Scale 
1) was 124.28 ± 20.30 minutes, while the average 
for Group B was 160.16 ± 14.88 minutes, making 
the variance in the average time for complete motor 
block recovery a statistically significant outcome (P 
0.0001). From the studies mentioned, we agree that 
Ropivacaine is less effective on the motor nerves 
compared to Bupivacaine, while providing adequate 
sensory anesthesia. 

The incidence of hypotension, nausea and vomiting 
was more in bupivacaine group as compared to 
Ropivacaine group with statistical 
significance(P<0.05). The incidence of other side 
effects was comparable in both groups. 

Conclusion  

Studies conducted by us indicate that there is enough 
anaesthesia provided by the intrathecally injected 
hyperbaric Ropivacaine for lower abdominal 
surgeries. Bupivacaine is inferior to commercially 
available Intrathecal Ropivacaine in terms of early 
motor and sensory recovery, an advantage that 
facilitates early walking. Ropivacaine group 
exhibited more hemodynamic stability. Thus, it is 
reasonable to suggest that 0.75% Hyperbaric-
Ropivacaine, in the case of subarachnoid-block, is to 
be preferred over 0.5% Hyperbaric Bupivacaine 
especially in surgeries of short duration so as to aid 
early post-operative recovery. 
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