
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

Objective: To compare the clinical effects of 2.2ml of 0.75% intrathecal isobaric Ropivacaine with 2.2ml of 0.5% isobaric 

Bupivacaine for elective lower abdominal/limb  surgeries. Materials and methods: A prospective randomized controlled 

double blind study. 60 patients were randomly selected for the study and are divided into two groups of 30 each. Group B 

patients received 2.2ml of 0.5% isobaric Bupivacaine intrathecally. Group R patients received 2.2ml of 0.75% isobaric 

Ropivacaine intrathecally.  Onset, maximum level and duration of sensory block. Onset and maximum duration of motor 

block, hemodynamic parameters and adverse effects if any were studied. Results: There was significant difference 

between the two groups in mean time to onset of sensory block at L1, 158.40±41.89sec with Bupivacaine and 

174.00±44.12sec with Ropivacaine, (P 0.073+). Maximum sensory height attained was comparable in both the groups 

being T8. Total duration of sensory block was 182.67±20.29 min in group B and 190.33±9.3min in group R, which is 

significant.(P). Mean time of onset of complete motor block was 3 min in group B and 10-15 min group R (p<0.001). 

Duration of motor block was 218.50±19.17min in group B and 149.00±3.81 min in group R which is clinically and 

statistically significant (P<0.001). Hemodynamic parameters and side effects were comparable in both groups. 

Conclusion: Ropivacaine 16.5 mg (2.2 ml of 0.75% isobaric Ropivacaine) provides comparable quality of sensory block 

but has slower onset and significantly shorter duration of motor block and better hemodynamic stability compared to 

Bupivacaine. 
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Introduction: 
 Spinal anaesthesia is a common safe, 

economical, easy to perform and effective technique 

which provides rapid and reliable anesthesia with  

 

muscle relaxation for patients undergoing lower 

abdominal surgery [1,2].   
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 Ropivacaine is a new long-acting, 

enatiomerically pure (S-enantiomer), amide local 

anaesthetic with a high pKa and low lipid solubility. 

It is considered to block sensory nerves to a greater 

degree than motor nerves. The drug is less 

cardiotoxic than equivalent concentrations of racemic 

Bupivacaine in vitro and has a significantly higher 

threshold for central nervous system toxicity than 

racemic Bupivacaine. Although systemic toxicity of 

local anaesthetics is not a problem for intrathecal 

administration, block characteristics such as onset 

and duration of analgesia, the quality of muscle 

relaxation, haemodynamic stability, and side effects 

are important considerations during spinal 

anaesthesia. The potential advantages of using 

Ropivacaine compared with Bupivacaine remain to 

be determined [3].  

 Ropivacine came on the market in 1996. 

Because of sensorimotor dissociation, Ropivacaine 

should be a favorable local anaesthetic for day-care 

surgery and could be associated with earlier 

postoperative mobilization than Bupivacaine [4]. 

 Extensive clinical data have shown that 

Ropivacaine is effective and safe for regional 

anaesthetic techniques such as epidural and brachial 

plexus block. However, experience of intrathecal 

anaesthesia with Ropivacaine is not as well 

documented [5]. 

 

Materials and Methods 
A randomized prospective study was 

conducted on 60 patients undergoing elective lower 

abdominal / limb surgery under subarachnoid block 

at Adichunchanagiri Hospital and Research Centre, 

B.G. Nagara, Mandya District during November 

2009 to July 2011. The study was conducted over a 

period of 18 months.    

Institutional ethical committee approval was 

obtained. Written informed consent obtained 

preoperatively. Patients under ASA grade I and II, 

patients undergoing elective surgeries, patients aged 

between 18 years and 55 years, patients with height 

more than 150 cm were included in the study. 

Exclusion criteria includes the patients with ASA 

grade III and more than III, patients who refuse 

neuraxial block, patients having deformities of spine 

and infection at the site of insertion of spinal needle. 

patients having bleeding disorders / coagulation 

abnormalities / raised intra cranial pressure, patients 

having neurological deficit, patients who fail to 

achieve desired sensory and motor blockade, patients 

with a history of severe migraine and headache due 

to other causes.   

Preanaesthetic check up was done one day 

prior to the surgery. Patients advised overnight 

fasting & premedicated with Tab.Ranitidine 150mg 

and Tab.Emeset 4mg on the previous day of surgery. 

After shifting patient to the operating room, IV 

access was obtained with 18 gauge iv cannula and 

crystalloids started. Patients were monitored for heart 

rate (HR), non invasive blood pressure (NIBP), 

percentage oxygen saturation (SpO2). 

Sixty patients were randomly divided into 

two groups of 30 each. 

Group B-Thirty patients received 2.2ml of 

injection 0.5% isobaric Bupivacaine intrathecally. 

Group R- Thirty patients received 2.2ml of 

0.75% isobaric Ropivacaine intrathecally. 

Under all aseptic precautions spinal 

anaesthesia was performed with the patient in the 

lateral position using a 25-gauge Quincke needle at 

the L3–4 interspaces. The study solution (2.2ml) was 

administered over 30sec. Patient was turned gently 

and placed supine without elevation of extremities 

and tested every 5 minutes until maximal spread of 

sensory blockade, then every 15 minute during the 

operation.  

PARAMETERS EVALUATED  

1) Sensory Block : Assessed using pin-

prick test on each side and patients asked about the 

sensation.  

a. Onset time for the sensory block : 

Defined as the time between injection of the drug to 

loss of sensation at L1 level.  

b. Highest level of sensory block  

c. Scoring system for sensory blockade :  

0 – Painful sensation on the side of surgery.  

1 – Sensation is present, but no pain.  

2 – No sensation at the site of surgery. 

 

2) The degree of motor block was assessed  

using ‘Modified Bromage Scale’ 

0 – No block  

1 – Impaired movements at the hip, with 

normal knee and ankle movements. 

2 – Impaired movements at hip and knee 

with normal ankle movements.  

3 – Impaired movements at hip, knee and 

ankle.  

This was performed every minute until 

complete motor blockade was achieved. 

3) Systolic blood pressure, diastolic blood 

pressure, mean arterial pressure and heart rate were 

recorded every 5 minute for the first fifteen minutes 

and then every 15 min throughout the surgery.  

 Patients were considered hypotensive when 

their mean arterial pressure decreased to less than 
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25% from baseline and were treated with injection 

Ephedrine 6 mg intravenously, dose titrated 

according to response. A decrease in the heart rate to 

less than 60 beats per minute was treated with 

injection atropine  0.02 mg/kg intravenously.  

All the patients were observed during the 

post operative period for 2 hours and later 6th hourly 

to know the duration, quality and intensity of pain. 

The patients were also observed for the development 

of PDPH and were followed up for 3-4days. 

Statistical analysis [6-8] 

Descriptive statistical analysis has been 

carried out in the present study. Student t test ( two 

tailed, independent)  has been used to find the 

significance of study parameters on continuous scale 

between two groups Inter group analysis) on metric 

parameters. Leven1s test for homogeneity of 

variance has been performed to assess the 

homogeneity of variance.   Mann Whitney U test has 

been used to find the significance between two 

groups for parameters on non-interval scale. Chi-

square/ Fisher Exact test has been used to find the 

significance of study parameters on categorical scale 

between two or more  groups. 

 

Results: 

Table 1: Comparison of Onset time for sensory block 

(Seconds) in two groups of patients 

Onset time for 

sensory block 
Group B Group R 

Min-Max 20-40 156-180 

Mean ± SD 31.17±6.11 168.90±7.61 

Inference 

Onset time for sensory block is 

significantly more in Group R with 

P<0.001** 

 

Table 2: Comparison of maximum level of sensory 

block  in two groups of patients 

Maximum level 

of sensory 

block 

Group B 

(n=30) 

Group R 

(n=30) 

T10 0 0 

T8 30(100.0%) 30(100.0%) 

T6 0 0 

Maximum level of sensory block attained in both 

group was T8. 

 

 

 

Table 3: Comparison of Modified Bromage score in 

two groups of patients 

Modified 

Bromage 

score 

Group B Group R P value 

5 minute 3.00 2.00 <0.001** 

10 minutes 3.00 2.00 <0.001** 

15 minutes 3.00 3.00 1.000 

30 minutes 3.00 3.00 1.000 

45 minutes 3.00 3.00 1.000 

60 minutes 3.00 3.00 1.000 

90 minutes 3.00 3.00 1.000 

120 minutes 3.00 3.00 1.000 

  

Median time for onset of motor block was longer in 

group R and this is clinically and statistically 

significant. 

 

Table 4: Comparison of duration of maximum 

sensory and duration of motor block  score in two 

groups of patients 

 

 Group B Group R P value 

Duration 

of 

maximum 

sensory  

182.67±20.29 190.33±9.37 0.065+ 

Duration 

of motor 

block 

218.50±19.17 149.00±3.81 <0.001** 

Duration of motor block was less in group R 

compared to group B and this is both clinically and 

statistically significant. 

 

Table 5: Comparison of  SBP (mm Hg) in two groups 

of patients 

SBP 

(mm 

Hg) 

Group B Group R P value 

Baseline 124.07±6.36 121.73±7.75 0.207 

5 minute 115.53±9.68 120.27±10.46 0.074+ 

10 

minutes 
113.27±10.87 120.20±10.60 0.015* 

15 

minutes 
111.53±11.22 119.73±10.98 0.006** 
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30 

minutes 
115.33±6.79 119.47±10.14 0.069+ 

45 

minutes 
116.47±6.64 120.67±9.63 0.054+ 

60 

minutes 
117.47±5.63 120.93±9.68 0.095+ 

90 

minutes 
118.13±5.61 121.53±9.59 0.099+ 

120 

minutes 
118.27±5.58 121.47±9.41 0.114 

 

Fall in Systolic blood pressure was observed in both 

the groups following institution of spinal anaesthesia. 

The maximum fall was observed during 5
th
 min to 

45
th
 min in group B and 15

th
 min to 30

th
 min in group 

R. The magnitude of fall varied between 8mm Hg to 

40mm Hg in group B and 1mm Hg to 20mm Hg in 

group R. This was clinically and statistically 

significant. 

 

Table 6: Comparison of DBP (mm Hg) in two groups 

of patients 

DBP (mm 

Hg) 
Group B Group R P value 

Baseline 79.87±7.28 77.87±6.03 0.251 

5 minute 67.13±8.97 71.47±7.79 0.050* 

10 

minutes 
65.53±8.92 71.40±7.92 0.009** 

15 

minutes 
64.53±8.66 71.40±8.02 0.002** 

30 

minutes 
66.13±6.19 70.33±7.15 0.018* 

45 

minutes 
67.00±5.53 71.20±7.00 0.012* 

60 

minutes 
68.27±4.66 71.40±7.11 0.048* 

90 

minutes 
69.60±4.47 71.93±6.74 0.119 

120 

minutes 
70.40±4.62 72.00±6.85 0.293 

 

 There was fall in diastolic blood pressure 

following spinal anaesthesia in group B. The fall was 

observed between 5
th
 min to 45

th
 min. The magnitude 

of fall ranged from 10mm Hg to 20mm Hg. There 

was no significant fall in diastolic blood pressure in 

group R. This is both clinically and statistically 

significant. 

 

 

 

Table 7: Comparison of MAP  (mm Hg) in two 

groups of patients 

MAP  

(mm Hg) 
Group B Group R P value 

Baseline 94.53±6.70 92.53±6.36 0.240 

5 minute 82.20±12.39 87.77±8.33 0.046* 

10 

minutes 
81.00±10.01 87.70±8.41 0.007** 

15 

minutes 
79.83±9.67 87.53±8.59 0.002** 

30 

minutes 
81.93±7.22 86.67±7.63 0.017* 

45 

minutes 
83.00±6.39 87.63±7.22 0.011* 

60 

minutes 
84.13±5.89 87.83±7.31 0.035* 

90 

minutes 
85.23±5.71 88.43±7.04 0.058+ 

120 

minutes 
85.83±5.65 88.47±7.02 0.115 

In concurrence with fall in systolic and diastolic 

blood pressure, there was fall in mean arterial 

pressure also following subarachnoid block. The 

median fall was 15mm Hg in group B and 6mm Hg 

in group R.  

 

Table 8: Comparison of Heart rate (bpm) in two 

groups of patients 

Heart rate 

(bpm) 
Group B Group R P value 

Baseline 75.40±5.54 76.47±8.51 0.567 

5 minute 70.47±6.68 71.60±8.14 0.558 

10 minutes 68.10±7.22 71.47±8.10 0.095+ 

15 minutes 67.30±7.75 71.33±8.21 0.055+ 

30 minutes 70.27±4.45 70.13±7.3 0.932 

45 minutes 70.40±5.24 70.33±7.18 0.967 

60 minutes 71.33±5.05 70.33±7.18 0.535 

90 minutes 71.87±4.58 70.4±7.19 0.350 

120 

minutes 
72.07±4.38 70.4±7.19 0.283 

 

 There was no significant change in heart rate 

following subarachnoid block in group R. The 

median fall in heart rate in group B was 7 beats and 

this was observed between 5
th
 min to 15

th
 min 

following spinal anaesthesia.  
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Table 9: Comparison of complications in two groups 

Complications 
Group B 

(n=30) 

Group R 

(n=30) 

Nil 19(63.3%) 30(100.0%) 

Yes 11(36.7%) 0 

 Bradycardia(B) 7(23.3%) 0 

 Hypotension(H) 3(10.0%) 0 

 B/H 1(3.3%) 0 

Inference 

Incidence of 

complications are 

significantly more in 

Group B with P<0.001** 

 

Discussion 
 Ropivacaine is a senantiomer of Bupivacaine 

is being increasingly used for spinal anaesthesia in 

caesarean section, lower abdominal and perineal 

surgeries including lower limb surgeries.[9] 

Advantages claimed are shorter duration of motor 

block
 
with similar sensory block properties compared 

to Bupivacaine [10,11].
 

Thus it minimizes the 

psychological discomfort of being immobile for long 

time.  Also its major advantage is lesser cardiotoxic 

property
 
compared to Bupivacaine hence this study 

was conducted to assess the sensory and motor 

characteristics of Ropivacaine for spinal anaesthesia 

in lower limb/abdominal surgeries.  

 In our study we have 

used a ratio of 1:1 by volume in order to know the 

minimum possible dosage of both the drugs to obtain 

adequate Anaesthesia. Isobaric Ropivacaine 16.5mg 

and Isobaric Bupivacaine 11mg was used. 

1.  Sensory block at L1 

 All patients receiving either drug achieved 

adequate level of anaesthesia. We considered a block 

up to L1 for onset of sensory block. M.Mantouvalou 

et al[12] did a comparative study of plain 

Ropivacaine, Bupivacaine and LevoBupivacaine for 

Lower abdominal surgeries and found that the time to 

achieve surgical analgesia up to T8 dermatome was 

13±  for Bupavacaine group, 12±  7 mins for the 

Ropivacaine group. In our study we noted that mean 

time for onset at L1 was 156-180s in R group and 20-

40s in B group. The reason for the observed 

difference between our result and other studies is not 

apparent, but it could be attributed to methodological 

differences such as difference in the dosage or 

population studied.  

 2.  Maximum level of sensory block  

M.Mantouvalou et al [12] noted that the cephalic 

spread of sensory block was similar in all groups. 

MC Namee et al [5] compared 17.5mg of plain 

Ropivacaine with 17.5mg of plain Bupivacaine in 

patients undergoing total hip arthoplasty under spinal 

anaesthesia. There were no significant differences in 

the upper extent of sensory block.  
In agreement to the above studies a level of T8 was 

attained in both the groups in our study. 

Time for onset of motor block 

 M.Mantouvalou et al [12]  compared the 

effects of plain Ropivacaine, Bupivacaine, Levo 

Bupivacaine for lower abdominal surgeries and 

found that the mean time for onset of  bromage score 

of 3 was significantly faster in the Bupivacaine group 

(8± 5mins) compared with (12± 5) min in the 

Ropivacaine group. Mc Namee DA et al [5] also 

found that the median time to achieve the bromage 

score of 3 was 10mins in the Ropivacaine group and 

8mins in the Bupivacaine group. In our study, 

patients receiving Ropivacaine had delayed onset of 

bromage score of 3 compared to Bupivacaine, this is 

in agreement with the above mentioned study. In our 

study, group B attained complete motor blockade 

within 5 min whereas in group R it took 15min for 

complete motor blockade. 

3.  Duration of motor block 

 McNamee DA et al[5] found that the median 

duration of complete motor block ( Modified 

bromage scale 3) was significantly shorter in the 

Ropivacaine group compared with Bupivacaine 

group. M.Mantouvalou et al[12] observed a shorter 

duration of motor block among the Ropivacaine 

group when compared with Bupivacaine group. The 

duration of motor block was 269± 20mins and 278± 

70mins respectively for Ropivacaine and 

Bupivacaine. Our study also we found shorter 

duration of motor block in Ropivacaine group 

compared with Bupivacaine group. 

4.  Degree of motor blockade   
 Chung CJ et al [13] observed complete motor 

block in all patients receiving either Bupivacaine or 

Ropivacaine for caesarean section. Boztug
 
N et al 

[14] observed complete motor blockade in 88% of 

patients receiving Ropivacaine  and in 100% patients 

receiving Bupivacaine when administered for knee 

arthroscopy. All patients in our study receiving either 

Ropivacaine or Bupivacaine developed complete 

motor block and is in agreement with above 

mentioned studies. 

5. Hemodynamic parameters 

 Boztug N et al [14] observed that 8.8% of 

patients in Bupivacaine group received inj. 

Ephedrine for treatment of hypotension, whereas 
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only 2 patients received in Ropivacaine group. One 

in group B received i.v Atropine for bradycardia but 

none in group R. Mantouvalou M et al[12] found in 

their study that intra-operative hypotension requiring 

treatement with inj. Ephedrine occurred more often 

in the B group than in R group. Bradycardia was also 

more common in group B than in group R. 

 In our study 3 patients in group B required 

treatment for intra-operative hypotension, 7 patients 

required treatment for bradycardia and 1 patient 

required treatment for both hypotension and 

bradycardia but there was no incidence of intra-

operative hypotension or bradycardia requiring 

treatment in group R.  

 

Conclusion 
 Our study reveals that 16.5 mg of isobaric 

Ropivacaine ( 2.2 ml of 0.75%) when administered 

intrathecally provides adequate anaesthesia for lower 

limb/abdominal surgeries. Onset of sensory block is 

slow compared to that of Bupivacaine, with same 

level of maximum sensory block. But there is 

delayed onset of motor block and shorter duration of 

motor block with Ropivacaine compared to 

Bupivacaine. Cardiovascular stability is better than 

Bupivacaine. Hence Ropivacaine can be used 

successfully for lower limb/abdominal surgeries 

where early recovery is well appreciated by the 

patients. 
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