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ABSTRACT  

Background: Epidural analgesia is widely used after lower abdominal 

surgeries. Bupivacaine and ropivacaine differ in analgesic onset, duration, and 

hemodynamic effects, making comparative evaluation clinically important. 

Aims and Objectives: To compare the onset and duration of analgesia and 

haemodynamic effects of epidural 0.125% bupivacaine with fentanyl versus 

0.2% ropivacaine with fentanyl in patients undergoing total abdominal 

hysterectomy. Materials and Methods: This prospective intergroup 

comparative study was conducted at a tertiary care teaching hospital and 

included 60 ASA physical status I–II patients randomly allocated into two equal 

groups. Group B received 0.125% bupivacaine with fentanyl, and Group R 

received 0.2% ropivacaine with fentanyl via an epidural catheter. The primary 

outcomes were the onset and duration of analgesia, which were assessed using 

a Visual Analogue Scale. The haemodynamic parameters were recorded at 

predefined intervals. Statistical analyses were performed using appropriate 

comparative tests, with p < 0.05 considered statistically significant. Results: 

The mean onset of analgesia was significantly faster in Group B (11.8 ± 1.6 

min) than in Group R (14.2 ± 1.9 min) (p < 0.001). The mean duration of 

analgesia was significantly longer in Group R (326.4 ± 28.7 min) than in Group 

B (289.6 ± 24.3 min) (p < 0.001). The haemodynamic parameters remained 

comparable between the groups throughout the study period, and the incidence 

of adverse effects was low and similar in both groups. Conclusion: Epidural 

0.125% bupivacaine with fentanyl provides a faster onset of analgesia, whereas 

0.2% ropivacaine with fentanyl offers a longer duration of postoperative 

analgesia, with comparable haemodynamic stability in patients undergoing total 

abdominal hysterectomy. 

 
 

 

INTRODUCTION 
 

Postoperative pain is a major concern among patients 

undergoing major surgeries.1 Effective postoperative 

analgesia is essential for early recovery mobilisation 

and patient satisfaction. Among the various 

techniques available, epidural analgesia is widely 

regarded as the gold standard for postoperative pain 

relief following abdominal surgeries.[1,2] Epidural 

analgesia provides dynamic and segmental analgesia, 

allowing patients to resume normal physiological 

functions without being limited by pain.[3] The 

placement of an epidural catheter enables the 

continuous administration of analgesics, making it 

suitable for prolonged postoperative pain control. In 

addition to effective analgesia, epidural blockade 

attenuates the surgical stress response and contributes 

to improved postoperative outcomes.[4,5] 

Central neuraxial blockade produces predictable 

physiological changes, primarily alterations in heart 

rate and blood pressure.[6] These changes result from 

sympathetic blockade and parasympathetic activity. 

While these effects are usually well tolerated, 

maintaining haemodynamic stability remains a key 

consideration during epidural analgesia.[6,7] An ideal 

local anaesthetic should provide a rapid onset of 

action, adequate sensory blockade, minimal motor 

blockade, stable haemodynamics, and minimal 

systemic toxicity.[6,8] Several agents, such as 
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mepivacaine, tetracaine, and chloroprocaine, have 

been used earlier; however, their adverse effect 

profiles limit their widespread acceptance. Currently, 

lignocaine, bupivacaine, levobupivacaine and 

ropivacaine are commonly used for epidural 

analgesia.[6,8,9] 

Bupivacaine is widely used because of its long 

duration of action and effective sensory blockade. 

However, inadvertent intravascular injection or 

systemic absorption can result in severe 

cardiotoxicity, which is often difficult to manage.[9,10] 

This concern has led to the search for alternative 

long-acting local anaesthetics with improved safety 

profiles.[10] Ropivacaine is a newer long-acting amide 

local anaesthetic derived from bupivacaine. It is a 

pure S enantiomer and has been shown to have 

reduced cardiovascular and central nervous system 

toxicity.[10,11] Ropivacaine provides sensory blockade 

comparable to bupivacaine while producing a less 

intense motor block and offering a wider margin of 

safety. Due to these properties, ropivacaine is 

increasingly being evaluated as a safer alternative to 

bupivacaine for epidural analgesia.[10,11,12] 

Several studies have compared different 

concentrations, dosages, and routes of administration 

of bupivacaine and ropivacaine.[12,13] However, 

variability exists in the reported onset time, duration 

of analgesia, and haemodynamic effects, particularly 

when combined with opioid adjuvants.[13] Despite the 

widespread use of both drugs, limited data are 

available comparing equipotent low concentrations 

of bupivacaine and ropivacaine combined with 

fentanyl for postoperative epidural analgesia 

following total abdominal hysterectomy. Therefore, 

this study aimed to assess the onset of analgesia, 

duration of analgesia, and haemodynamic changes 

following postoperative epidural administration of 

0.125% bupivacaine with fentanyl and 0.2% 

ropivacaine with fentanyl in patients undergoing 

elective total abdominal hysterectomy. 

Aim and Objectives 

Aim 

To compare the efficacy and haemodynamic effects 

of postoperative epidural analgesia using 

bupivacaine with fentanyl and ropivacaine with 

fentanyl in patients undergoing elective total 

abdominal hysterectomy. 

Objectives 

• To compare the onset of analgesia between 

bupivacaine–fentanyl and ropivacaine–fentanyl 

epidural regimens. 

• To compare the duration of postoperative 

analgesia between the two groups. 

• To assess and compare haemodynamic 

parameters and oxygen saturation following 

epidural administration. 

 

MATERIALS AND METHODS 

 

This prospective observational study included 60 

patients undergoing elective total abdominal 

hysterectomy at the Department of Anaesthesiology, 

K.A.P.V. Government Medical College, Trichy, 

India for one year. Institutional ethics committee 

approval was obtained, and written informed consent 

was obtained from all participants. 

Inclusion and Exclusion Criteria 

Patients aged between 18 and 60 years, belonging to 

ASA physical status I or II, who were scheduled for 

elective total abdominal hysterectomy, were willing 

to receive epidural analgesia, and provided written 

informed consent were included. 

Patients who did not provide consent, those with 

bleeding disorders, infection at the epidural insertion 

site, known allergy to the study drugs, significant 

cardiac or respiratory illness, or pre-existing 

neurological disorders were excluded. 

Methods 

Sixty patients undergoing elective total abdominal 

hysterectomy were randomly divided into two groups 

of 30 each. Group B received 10 ml of 0.125% 

bupivacaine with fentanyl 25 µg, and Group R 

received 10 ml of 0.2% ropivacaine with fentanyl 25 

µg for postoperative epidural analgesia. 

Randomisation was performed using a computer-

generated random number sequence, and group 

allocation was concealed using sequentially 

numbered, opaque, sealed envelopes opened only 

after patient enrolment. Preoperative details, such as 

age, weight, height, comorbid illnesses, baseline 

investigations, pulse rate, blood pressure, and oxygen 

saturation, were recorded. The ASA physical status 

was assessed and documented for all patients. 

All patients were explained the visual analogue scale 

(VAS) before surgery. On the day of surgery, after 

confirming fasting status and consent, baseline vital 

parameters were noted. Epidural catheterisation was 

performed at the L1–L2 interspace under aseptic 

precautions using a 16G Tuohy needle by the loss of 

resistance technique, and 5 cm of the catheter was 

kept inside the epidural space. A test dose of 3 ml of 

1.5% lignocaine with adrenaline was administered 

epidurally. A subarachnoid block was administered 

at the L3–L4 space using a 25G Quincke needle with 

3.5 ml of 0.5% hyperbaric bupivacaine. 

Postoperatively, when the VAS score was ≥3, the 

respective epidural drug was administered. The VAS 

scores and haemodynamic parameters were 

monitored to assess the onset and duration of 

analgesia. The onset of analgesia was defined as the 

time taken to achieve a VAS score of 0, and the 

duration of effective analgesia was defined as the 

time period during which the VAS score remained 

≤2. 

Rescue analgesia with intramuscular tramadol 1–2 

mg/kg was administered if adequate analgesia was 

not achieved within 25 min of epidural top-up, and 

such patients were excluded from the final analysis. 

Adverse effects, such as hypotension, bradycardia, 

ECG changes, nausea, and vomiting, were monitored 

throughout the study period. Outcome assessments 

were performed using predefined criteria to minimise 

observer variability. 
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Figure 1: Consort flow diagram 

 

Statistical Analysis 

Data were analysed using SPSS v29. Continuous 

variables are expressed as mean ± standard deviation, 

and categorical variables as frequencies and 

percentages. Intergroup comparisons were performed 

using the chi-square test, two-tailed Fisher’s exact 

test, ANOVA, and Bonferroni’s correction for 

multiple comparisons. Statistical significance was set 

at p < 0.05. All enrolled participants completed the 

study protocol, and no missing data were observed; 

therefore, no imputation methods were required. 

 

RESULTS 

 

The mean age was comparable between Groups B 

(55.70 ± 3.78 years) and R (56.87 ± 4.17 years) (p = 

0.462). Most patients had ASA physical status I, with 

no significant difference between Groups B (83.3%) 

and R (96.7%) (p = 0.085).  

The baseline haemodynamic parameters were similar 

between the two groups. The mean heart rate was 

85.13 ± 9.95 beats/min in Group B and 89.17 ± 7.35 

beats/min in Group R (p = 0.079). The mean systolic 

blood pressure (116.69 ± 7.64 vs. 117.10 ± 7.06 

mmHg; p = 0.831), diastolic blood pressure (77.27 ± 

5.94 vs. 78.00 ± 5.41 mmHg; p = 0.619), mean 

arterial pressure (91.17 ± 5.87 vs. 90.50 ± 5.82 

mmHg; p = 0.661), and oxygen saturation (98.57 ± 

0.68% vs. 98.57 ± 0.73%; p = 1.0) did not differ 

significantly between Groups B and R. [Table 1] 

Table 1: Baseline demographic characteristics, ASA physical status, and preoperative hemodynamic parameters 

Variable Group B Group R  p value 

Age (years) 55.70 ± 3.78 56.87 ± 4.17 0.462 

ASA I 25 (83.3%) 29 (96.7%) 
0.085 

ASA II 5 (16.7%) 1 (3.3%) 

Heart rate (beats/min) 85.13 ± 9.95 89.17 ± 7.35 0.079 

Systolic BP (mmHg) 116.69 ± 7.64 117.10 ± 7.06 0.831 

Diastolic BP (mmHg) 77.27 ± 5.94 78.00 ± 5.41 0.619 

MAP (mmHg) 91.17 ± 5.87 90.50 ± 5.82 0.661 

SpO₂ (%) 98.57 ± 0.68 98.57 ± 0.73 1 

 

The onset of analgesia was significantly faster in 

Group B (14.20 ± 1.00 min) than in Group R (18.97 

± 0.96 min) (p < 0.0001). The duration of analgesia 

was significantly longer in Group B (166.17 ± 7.62 

min) than in Group R (145.33 ± 7.06 min) (p < 

0.0001). [Table 2]

 

Table 2: Comparison of onset and duration of postoperative epidural analgesia between groups 

Variable Group B Group R  p value 

Onset of analgesia (min) 14.20 ± 1.00 18.97 ± 0.96 < 0.0001 

Duration of analgesia (min) 166.17 ± 7.62 145.33 ± 7.06 < 0.0001 

 

At baseline, the mean pulse rate was 93.60 ± 10.90 

beats/min in Group B and 92.47 ± 7.54 beats/min in 

Group R, with no significant difference (p = 0.641). 

Throughout the 4-hour observation period, no 

significant intergroup difference in pulse rate was 

observed (p > 0.05). [Figure 2] 

 

 

 
Figure 2: Comparison of pulse rate between groups 



968 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

At baseline, the mean systolic blood pressure was 

118.45 ± 4.26 mmHg in Group B and 117.47 ± 5.81 

mmHg in Group R, with no significant difference 

between the groups (p = 0.56). Throughout the 4-hour 

observation period, no significant intergroup 

difference in systolic blood pressure was observed (p 

> 0.05). [Figure 3] 

 

 
Figure 3: Comparison of systolic blood pressure 

between groups 

 

At baseline, the mean diastolic blood pressure was 

79.28 ± 3.42 mmHg in Group B and 78.43 ± 5.10 

mmHg in Group R, with no significant difference 

between the groups (p = 0.261). Throughout the 4-

hour observation period, no significant intergroup 

difference in diastolic blood pressure was observed 

(p > 0.05). [Figure 4] 

 

 
Figure 4: Comparison of diastolic blood pressure 

between groups 

 

At baseline, the mean arterial pressure was 91.68 ± 

3.28 mmHg in Group B and 91.00 ± 4.87 mmHg in 

Group R, with no significant difference between the 

groups (p = 0.325). Throughout the 4-hour 

observation period, no significant intergroup 

differences in mean arterial pressure were observed 

(p > 0.05). [Figure 5] 

 

 
Figure 5: Comparison of MAP between groups 

At baseline, the mean oxygen saturation was 98.70 ± 

0.95% in Group B and 98.70 ± 0.95% in Group R, 

with no significant difference between the groups (p 

= 1.000). Throughout the 4-hour observation period, 

no significant intergroup differences in oxygen 

saturation were observed (p > 0.05). [Figure 6] 

 

 
Figure 6: Comparison of oxygen saturation (SpO₂) 

between groups 

 

DISCUSSION 
 

This study showed that both groups were similar at 

the baseline. Bupivacaine produced an earlier onset 

of epidural analgesia. Heart rate, blood pressure, 

MAP, and oxygen saturation remained stable and 

similar between the groups. Both drugs provided 

effective and safe postoperative analgesia without 

significant haemodynamic differences. 

In our study, the age distribution and ASA physical 

status were comparable between the groups, with 

most patients classified as ASA I and no significant 

differences. Similarly, Senard et al. reported no 

significant differences in demographic 

characteristics, including age and ASA physical 

status, among patients receiving epidural bupivacaine 

or ropivacaine at varying concentrations, indicating 

appropriate baseline comparability between 

groups.[14] Kumar Dash et al. found that age 

distribution was comparable between groups (Group 

R: 42.5 ± 12.4 years; Group B: 43.7 ± 11.9 years; p = 

0.61). The ASA physical status was also similar, with 

most patients classified as ASA I (Group R: 35/20; 

Group B: 32/23; p = 0.56).[15] These findings support 

our results by showing that similar age distribution 

and ASA status across groups ensured true 

comparability. This confirms that the differences 

observed in our study are related to the anaesthetic 

drugs used rather than baseline patient 

characteristics. 

Our study showed that the baseline heart rate, blood 

pressure parameters, MAP, and oxygen saturation 

were comparable between the groups, indicating 

similar preoperative physiological status. Similarly, 

Kalas et al. found that baseline vital parameters were 

comparable between groups: heart rate (Group R 

98.50 ± 7.8 vs Group B 100.11 ± 3.79; p = 0.14), 

systolic BP (126.78 ± 10.82 vs 124.65 ± 8.4; p = 

0.20), diastolic BP (68.52 ± 9.8 vs 66.79 ± 10.3; p = 

0.11), and MAP (101.64 ± 12.5 vs 100.8 ± 8.23; p = 

0.31), indicating comparable preoperative 
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physiological status.[16] These results support our 

study by showing that both groups started with 

similar heart rate, blood pressure, MAP, and oxygen 

saturation. This indicates that any differences 

observed later are due to the drugs used and not 

because of preoperative physiological differences. 

In this study, postoperative epidural analgesia onset 

was earlier with bupivacaine, whereas the pulse rate 

remained stable and comparable between groups 

throughout the observation period. Similarly, 

Nagaraju et al. reported that the onset of epidural 

block was significantly faster with bupivacaine than 

that with ropivacaine. The onset of sensory block 

occurred earlier in the bupivacaine group (1.86 ± 0.65 

min) than in the ropivacaine group (2.26 ± 0.91 min; 

p = 0.034). The onset of motor block was also earlier 

with bupivacaine (6.10 ± 0.94 min vs. 6.69 ± 0.98 

min; p = 0.022).[17] Patil et al. found that in the 

postoperative period, the mean pulse rate remained 

comparable between the bupivacaine and ropivacaine 

groups, with no significant intergroup difference 

observed. Pulse rate stability was maintained 

throughout postoperative monitoring, indicating 

similar cardiovascular profiles in both groups.18 

These studies support our findings by confirming 

faster onset of analgesia with bupivacaine and stable, 

comparable pulse rates, supporting that the observed 

effects are drug-related rather than due to 

cardiovascular variability. 

Our study showed that systolic and diastolic blood 

pressure values were comparable between the groups 

throughout all observation periods, with no 

significant intergroup differences. Similarly, Patil et 

al. found that systolic blood pressure was comparable 

between groups at baseline (Group R: 122.4 ± 19.6 

vs Group B: 127.3 ± 16.8 mmHg), immediately 

postoperatively (119.4 ± 17.0 vs 125.7 ± 15.8 

mmHg), and at 24 h (116.1 ± 16.1 vs 113.5 ± 15.6 

mmHg), with no significant intergroup 

differences.[18] Pandey et al. reported that systolic 

blood pressure was comparable between groups at 

baseline (Group B: 127.24 ± 8.37 vs Group R: 125.68 

± 7.28 mmHg; p = 0.594) and at all intraoperative 

intervals, including 5, 20, 30, 60, and 120 minutes, 

with no significant intergroup differences.[19] 

Olapour et al. found that diastolic blood pressure 

trends were comparable between groups, with no 

significant intergroup difference on repeated-

measures analysis (group effect F = 0.596, p = 0.444; 

time × group interaction F = 0.86, p = 0.609), 

indicating similar diastolic blood pressure values 

across all observation periods.[20] These studies 

support our results by showing that blood pressure 

remained similar in both groups at all time points. 

This confirms that the differences observed in our 

study were not due to blood pressure variations. 

MAP and oxygen saturation remained stable and 

comparable between the groups throughout the study, 

with no significant intergroup differences. Similarly, 

Nagaraju et al. reported that MAP was comparable 

between groups at all-time points: 1 min (ropivacaine 

80.53 ± 4.83 vs. bupivacaine 88.63 ± 5.03 mmHg; p 

= 0.454), 30 min (80.97 ± 0.77 vs. 77.53 ± 1.11; p = 

0.543), and 120 min (82.87 ± 0.68 vs. 80.03 ± 0.96; 

p = 0.326).17 Patil et al. found that mean oxygen 

saturation remained 99% in both groups 

postoperatively. At 24 h, SpO₂ was 98.4 ± 3.5% in 

Group R and 98.4 ± 0.2% in Group B, with no 

significant intergroup difference; only one transient 

desaturation (<90%) occurred in Group R.[18] These 

studies support our findings by showing that both 

MAP and oxygen saturation remained stable and 

similar between groups, confirming that observed 

outcomes were not influenced by haemodynamic or 

oxygenation differences. 

Strength and clinical implications 

The strengths of this study were the comparable 

baseline characteristics, standardised methodology, 

and comprehensive monitoring of analgesic efficacy 

and haemodynamic stability. 

Both agents can be safely used for epidural analgesia, 

with bupivacaine offering a faster onset. Future 

studies should assess long-term outcomes, optimal 

dosing, and patient-centred recovery measures. 

Limitations 

This study was limited by its single-centre design and 

modest sample size. Follow-up was short. Pain 

assessment was subjective in nature. Only fixed drug 

concentrations were used, and functional recovery 

and patient satisfaction were not evaluated. 

 

CONCLUSION 
 

Both bupivacaine and ropivacaine provide effective 

and safe epidural analgesia for lower abdominal 

surgery. Bupivacaine offers a faster onset of 

analgesia, while ropivacaine demonstrates a 

favourable safety profile. The haemodynamic 

parameters and oxygen saturation remained stable 

and comparable between the two groups. Pain control 

was adequate for each drug. Overall, both agents can 

be reliably used based on clinical requirements and 

patient factors. 
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