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Abstract 

Introduction: Newer local anaesthetic amides Ropivacaine and Levobupivacaine have gained popularity for spinal 

anaesthesia due to lower cardiotxicity and neurotoxicity. In this prospective, randomized double blind study we 

compare the effects of intrathecal  isobaric  ropivacaine 0.75% and levobupivacaine 0.5% in regards to the onset, 

regression, duration of sensory and motor blockade and also their hemodynamic stability, analgesic effect, and 

surgeon’s & patient’s satisfaction in term of surgical anaesthesia. 

Material and Methods: 68 patients of ASA1 to ASA3 physical status scheduled for lower limb surgery under spinal 

anaesthesia were recruited and randomized into Group L and Group R. Group L received 3ml of 0.5% 

Levobupivacaine and Group R received 3ml of 0.75% Ropivacaine intrathecally. Sensory & motor block onset, 

regression and hemodynamics were noted intraoperatively. Total duration of blockade and analgesia were noted 

postoperatively.  

Results: Group L had faster onset and longer duration of sensory and motor block with shorter motor regression time 

in comparison to Group R thus not hampering mobilization .Group L also had a longer time to first rescue analgesia 

and higher degree of patient’s and surgeon’s satisfaction in terms of surgical anaesthesia and were more 

hemodynamically stable in comparison to Group R. 

Conclusion: Both Ropivacaine and Levobupivacaine have desirable blocking property and can be used for lower limb 

surgery. Levobupivacaine provides more effective anaesthesia in term of onset, duration and longer period of post 

operative analgesia with lesser side effects and better patient’s and surgeon’s satisfaction in comparison to 

Ropivacaine. 
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Introduction 

Spinal anaesthesia enjoys popularity all over the 

world for its ease of technique, high degree of 

success, ability to use fewer drugs and avoiding the 

complications related to general anaesthesia. 

Pain is considered to be the fifth vital sign and is an 

important variable in assessing the post-operative 

morbidity in the patients. Perioperative pain relief is 

an essential component of balanced anaesthesia and 

plays an important role by, providing comfort to 

anxious patients, improving morale and mobility 

contributing to a more rapid and complete recovery, 

decreasing the incidence of pulmonary complica-

tions, reduces the incidence of thromboembolic 
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phenomenon, reduction in requirement of systemic 

analgesics and thus their side effects. 

The recognition of acute life-threatening cardio-

toxicity of bupivacaine led to the search for a local 

anaesthetic agent comparable with bupivacaine but 

with lower cardiotoxicity and neurotoxicity 

resulting in development of a relatively newer 

amide, Levobupivacaine and Ropivacaine. 

The above mentioned properties of levobupivacaine 

has led to its application as a local anesthetic in a 

wide variety of applications including sub-

arachnoid block, epidural anesthesia and analgesia, 

brachial plexus blocks, peripheral nerve blocks, 

ocular blocks as well as local infiltration. It is also 

being used for labor analgesia, post-operative pain 

as well as management of acute and chronic pain
[1]. 

Levobupivacaine produces subarachnoid block with 

similar sensory and motor characteristics and 

recovery like bupivacaine. The regression of motor 

block occurs earlier with levobupivacaine and 

ropivacaine as compared with bupivacaine. At low 

concentrations, levobupivacaine produces a 

differential neuraxial block with preservation of 

motor function, which may be favorable for 

ambulatory surgery.
[1,2]  

Study comparing the effects 

of bupivacaine, ropivacaine and levobupivacaine in 

subarachnoid block for cesarean delivery showed 

that the time to onset of sensory and maximum 

motor block as well as the duration of analgesia is 

slightly longer with intrathecal levobupivacaine as 

compared to bupivacaine in cesarean section.
[3,4,5] 

Different studies have compared levobupivacaine, 

ropivacaine and bupivacaine in brachial plexus 

block for upper limb surgery which concluded that 

Levobupivacaine is a good substitute for 

bupivacaine and that, compared to ropivacaine, 

levobupivacaine provides a significantly longer 

duration of analgesia. Long duration of sensory 

block associated with good analgesia and less 

toxicity of levobupivacaine makes it a better choice 

for upper extremity blocks. . 
 

The objective of our study is to compare 

Ropivacaine and Levobupivacaine in spinal 

anaesthesia in terms of onset, regression and 

duration of sensory and motor blockade, time to 

requirement of first rescue analgesia. Their 

hemodyanamic effects and side effects if any, and to 

assess patient’s and surgeon’s satisfaction in terms 

of surgical anaesthesia. 

 

Materials and Methods 

A prospective, randomized double blind controlled 

trial was conducted on patients undergoing lower 

limb surgery. 

After obtaining ethical committee approval and 

patient’s written and informed consent. Sixty eight 

patients were recruited after satisfying the inclusion 

and exclusion criteria. The inclusion criteria being 

any patient undergoing lower limb surgery, of ASA 

1 to ASA 3 physical status of age 18-80 years and 

the exclusion criteria being patient’s refusal, history 

of allergy to local anesthetic and any other 

contraindications to spinal anaesthesia. 

68 patients were randomly divided into two groups, 

Group L and Group R based on computer generated 

randomization (WINPEPI). 

GROUP L:Inj. Levobupivacaine (0.5%) isobaric 

3ml 

GROUP R: Inj. Ropivacaine (0.75%) isobaric 3ml 

The data collection was done by junior residents 

who were unaware of the drug that was 

administered and was validated by us. 

Patients were kept NBM 8 hours prior to surgery. 

Intravenous access was established and intravenous 

fluid (Inj. Ringer lactate / Inj. Normal saline) 10-15 

ml/kg/hr was started 30 min prior to surgery. 

Baseline vital parameters were recorded. Inj. 

Ondensetron 0.08mg/kg was administered 30 mins 

prior to surgery.  

The Following sensory block parameters were 

assessed-:Onset of Sensory Block- Time from 

injection to onset of loss of pin prick sensation at S2 

dermatome, time taken for sensory blockade to 

reach T10 level- time from administration of drug 

till the loss of pin prick sensation at the level of T10 

dermatome, time taken for sensory blockade to 

reach peak level- Time from administration of drug 

till the loss of pin prick sensation at maximum 

sensory peak level, two segment regression time- 

Time from administration of drug till the recovery 
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of pin prick sensation as sharp pain at two levels 

below peak level, total duration of sensory block- 

Time from administration of drug till recovery of 

pin prick sensation as sharp pain at S2 dermatome. 

The Following motor block parameters were 

assessed-Onset of motor block- Time of 

administration of drug till the attainment of 

modified bromage scale, Time taken for motor 

blockade to reach Modified bromage scale B3- 

Time of administration of drug till the attainment of 

modified bromage scale of 3, Time taken for motor 

blockade to recede to B1 level- Time from 

administration of drug till the recovery of motor 

blockade to modified bromage scale of 1, Duration 

of motor block- Time from administration of drug 

till recovery of motor block level to Modified 

bromage scale of 0. 

Patient was also monitored for other side effects 

intraoperatively like shivering, nausea, vomiting, 

respiratory distress and the same was documented. 

In case of shivering inj. Tramadol 50 mg was 

administered intravenously and inj. Odensetron 4mg 

in cases experiencing nausea and vomiting. The 

time for request for first rescue analgesia was noted 

from the time of administration of spinal 

anaesthesia to complain of pain (VAS score >/= 3 at 

rest, VAS score >/= 5 on movement). 

Postoperatively patient was also monitored for 

changes in vital parameters, nausea, vomiting, 

shivering, and retention of urine. Patient’s satisfa-

ction was judged on the basis of them to accept the 

same mode of anaesthesia for their next surgical 

procedure, whereas Surgeon’s satisfaction was 

judged on the basis of the lower limb relaxation. 

Data was entered on an excel sheet. The data was 

analyzed statistically using statistical programme 

for social science (SPSS). Quantitative parameters 

were analyse using ‘T’ test. A ‘P’ value of < 0.05 

was regarded as statistically. 

 

Results 

The time taken for sensory blockade to reach T10 

level was noted which was (3.47±0.76) in group L 

and (5.82±0.797) in group R. The mean time taken 

for sensory blockade to reach peak level in Group L 

was (4.74±0.828) and in Group R was 

(6.47±0.861).(P<0.001) 

The mean time for sensory regression by two levels 

was (101.91±11.848) in Group L and (94.18±7.941) 

in Group R.(P value=0.002) 

The duration of sensory blockade in Group L was 

(223.62±23.034) and in Group R was 

(180.65±11.586). (P<0.001) 

The time for motor onset i.e to attain a bromage 

scale of 1 was (1.68±0.638) in Group L and 

(2.28±0.626) in group R. The time taken to attain 

bromage scale 3 in group L was (6.68±1.147) and 

(7.97±0.87) in Group R.(P<0.001). Whereas the 

time taken for motor blockade to regress to bromage 

scale 1 was shorter in group L which was 

(142±0.937) and  (147±9.64) in group R(P<0.05). 

The total duration of motor blockade was 

(183±10.59) in group L and (154±9.61) in group R 

was.(P<0.001) 

In our study mean time to first rescue analgesia that 

is the time from drug administration till the time 

patient complained of pain (VAS score>3 at rest or 

>5 on movement) in Group L was 238+_18.9 mins 

and in Group R was 194+_12.9 mins.(P<0.001) 

In our study, mean drop in blood pressure in Group 

L was 6.79+_7.5% and 12.6+_10.9% in Group R. 1 

case(2.9%) required one dose that is 6mg of inj. 

Mephentramie in Group L, whereas 3 cases(8.8%) 

in Group R required inj. Mephentramine. 

The mean %drop of pulse rate in Group L was 

2.97%+_4.0 and Group R was 7.62+_9.5. 1 case in 

Group R(2.9%) required inj. Glycopyrolate 0.2 mg 

intravenously due to fall in heart rate of 33% from 

baseline, whereas none of the cases in Group R 

required inj. Glycopyrolate. 

Study the ‘Quality’ of anaesthesia as judged by the 

patient was good in 85.29% in group L while only 

52.94% of patients in group R judges it as good. 

The quality of anaethesia as judged by the surgeon 

was good in 88.23% of cases in group L whereas it 

was good only in 58.82% of cases. 
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Figure I: Consort Flow Diagram 

68 patients were assessed for eligibility 

68 patients fulfilled the 

eligibility criteria. 

Day prior to surgery: Pre anaesthetic checkup done, procedure and VAS 

explained. Patients kept NBM 8 hours prior to surgery. 

 

GROUP L (n=34) 

 0.5% levobuivacaine 

 Total volume=3ml 

 

 

GROUP R (n=34) 

 0.75% Ropivacaine 

 Total volume=3ml 

 

ENROLLMENT 

ALLOCATION 

Preoperatively: consent taken, IV fluids started, vitals recorded,  

aspiration prophylaxis given. 

Intraoperatively monitors attached, patient explained regarding sensory 

and motor block assessment. 

 

 

Study drug admnitsered intrathecally in sitting position with 23G quincke 

type of spinal needle under all sterile precautions after confirmation of 

free flow of CSF. The person administering the drug was not further 

involved in assessment of sensory or motor characteristics. 

 

 

 

Level & onset of sensory block and 2 segment regression time were 

evaluated by pin prick method. Motor block was assessed using a 

modified bromage scale. Duration of analgesia was taken as the time 

from intrathecal injection to first complain of pain. Quality of anaesthesia 

as judged by the patient and the surgeon was assessed. 

Monitored for vitals and any complications.. Fall in BP of more than 20 

% from baseline was documented as hypotension and inj. Mephentramine 

6mg/cc was ept ready. Number of cases that experience hypotension and 

the number of doses of inj. Mephentramine required in those cases were 

recorded. Bradycardia was defined as HR less than 20% and Inj. 

Glycopyrolate 0.2mg was administered intravenously when required and 

the number of cases experiencing the same were documented. 

Patient with incomplete block after 30 mins of administration of drug 

were converted to GA and excluded from the study.(n=0) 

DATA 

COLLECTION 

 

The data was analyzed statistically using statistical programme for social 

science (SPSS). Continuous data were analyzed using independent ‘t’ 

test2. A ‘P’ value of < 0.05 was regarded as statistically significant. 

 

 

 

ANALYSIS 
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Sensory Characteristics 

Table I: Comparison of sensory characteristics between the two study groups 

 
GROUP L GROUP R 

P VALUE 
Maximum Minimum Mean±SD Maximum Minimum Mean±SD 

Sensory onset 2 mins 0 min 1.06±0.649 3 mins 1 min 1.94±0.649 P<0.001 

Sensory T10 level 5 mins 3 mins 3.47±0.706 7 mins 5 mins 5.82±0.797 P<0.001 

Sensory Peak level 6 mins 3 mins 4.740.828 8 mins 5 mins 6.47±0.861 P<0.001 

Sensory two level Regression 150 mins 80 mins 101.91±11.848 110 mins 80 mins 94.18±7.941 P=0.002 

Sensory duration 280 mins 190 mins 223.62±23.034 210 mins 160 mins 180.65±11.586 P<0.001 

  

Motor Charateristics 

Table II: Comparison of motor characteristics between the two study groups 

 
GROUP L GROUP R P 

VALUE Maximum Minimum Mean±SD Maximum Minimum Mean±SD 

Motor Onset 3 mins 1 min 1.68±0.638 4 mins 2 mins 2.82±0.626 P<0.001 

Motor blockade level Modified 

bromage scale 3 
8 mins 4 mins 6.68±1.147 10 mins 7 mins 7.97±0.87 P<0.001 

Regeression to Modified 

bromage scale 1 
170 mins 130 mins 142±0.937 172 mins 132 mins 147±9.64 P=0.047 

Motor Duration 200 160 183±10.59 176 140 154±9.61 P<0.001 

 

 
Figure II: Comparison of time to first rescue analgesia between both study groups 

 

         
Figure III: Comparison of patient’s satisfaction between the both study groups 
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Figure IV: Comparison of surgeon’s satisfaction between both study groups 

 

Table III: Comparison of side effects between the two study groups 

 Hypotension Bradycardia Shivering Nausea & Vomiting Retention of urine 

GROUP L 2.9% 0 5.88% 2.94% 0 

GROUP R 8.8% 2.9% 8.82% 0 2.94% 

Discussion 

Till today spinal anaesthesia is the most versatile 

block available and being used for various surgeries 

on the lower half of the body. 

The advantages of spinal anaesthesia includes 

simplicity, ease of performance, good muscle 

relaxation, postoperative analgesia, blunts auton-

omic, somatic, endocrine response and  prevention 

of complications like deep vein thrombosis. 

Ying et al
[6]

, kannai et al
[7]

 and Gautier et al
[3]

 

showed that Bupivacaine is the most potent local 

anaesthetic equivalent to levobupivacaine followed 

by ropivacaine. The dose of levobupivacaine and 

bupivacaine were found to be equipotent, whereas 

ropivacaine was found to be two third as efficacious 

of either bupivacaine or levobupivacaine as per the 

study of Lee et al
[8].

Greater lipid solubility and 

formulation of levobupivacaine could partly explain 

its potency differences to ropivacaine
[9].

We thus 

chose 5mg/ml concentration of levobupivacaine and 

7.5mg/ml of ropivacaine in our study, keeping the 

volume constant. 

Regarding the sensory block characteristics our 

study shows that the onset of sensory block was 

significantly shorter for levobupivacaine whereas 

the the time for regression by two level and the 

duration of sensory block was longer for 

levobupivacine which was similar to the study 

conducted by conducted by Ashok Das et al
[10]

 

comparing the effect of isobaric intrathecal 

Bupivacaine 0.5%, Levobupivacaine 0.5% and 

Ropivacine 0.75% (total volume of drug  being 3ml 

in all groups) in lower abdominal surgery which 

showed that, Ropivacaine group had significantly 

delayed onset, but significantly shorter duration of 

sensory block & 2 segment regression time(P 

value<0.001).In another sty done by Senthil Kumar 

et al
[11]

comparing intrathecal isobaric 0.75% 

Ropivacaine versus 0.5% levobupivacaine (total 

volume of both drugs=3ml) in inguinal hernia 

surgery showed that, Levobupivacaine had a faster 

onset with longer 2 level regression time and 

duration of sensory block though the difference was 

not statistically significant(P>0.05). Udayagiri 

Ravisankar et al
[12]

 conducted a study comparing 

relative potencies of  0.5% Ropivacane, 0.5% 

Levobupivacaine and 0.5% Bupivacaine (total 

volume of drug being 3ml in all groups) in lower 

abdominal and lower limb surgeries showed faster 

onset and longer duration of sensory block with 

levobupiavcaine with statistical significance. 

(P<0.05) Similarly in a study conducted by  Ritika 

Jindal et al
[13] 

comparing isobaric 0.5% Ropivacaine 

and 0.5% Levobupivacaine (total volume of both 

88% 

12% 

GROUP L 

GOOD(88.23%) SATISFACTORY(11.73%) 

59% 

41% 

GROUP R 

GOOD(58.82%) SATISFACTORY(41.17%) 
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drugs=3ml) in patients undergoing lower abdominal 

surgery showed that time to reach onset and peak 

sensory level was delayed in Ropivacaine group but 

the difference was insignificant (P>0.05). Duration 

of sensory block and 2 segment regression was 

more prolonged in Levobuivacaine group (P<0.05). 

Regarding the motor block characteristics the onset 

of motor block and regression of motor block to 

modified bromage scale to 1 was faster with 

levobupivacaine whereas the total duration of block 

was shorter with Ropivacaine. Other studies 

showing similar results are as follows, Ashok Das et 

al
[10]

showed that Ropivacaine had delayed onset and 

shorter duration of motor blockade in comparison to 

Levobupivacaine. Both the difference being 

statistical significant.(P<0.001)And that conducted 

by Udayagiri ravishankar et al
[12]

, concluded that 

Levobupivacaine had  a faster onset and longer 

duration of motor block in comparision to 

Ropivacine and both the results were statistically 

significant.(P<0.05) 

The study conducted by Michela Camorcia et al
[14]

 

to find out the minimum local analgesic doses of 

Ropivacaine, Levobupivacaine and Bupivacaine for 

intrathecal labor analgesia showed that the relative 

analgesic potency ratio were 0.80 for ropivacaine: 

levobupivacaine, 0.65 for for ropivacaine: 

bupivacaine and 0.81 for levobupivacaine: 

bupivacaine. And that conducted by Ying Y. Lee et 

al
[9]

 to compare the median effective dose of 

bupivacaine, levobupivacaine and levobupivacaine 

after intrathecal injection in lower limb surgery 

showed that : the ED50s were 5.50 mg for 

bupivacaine ,5.68 mg for levobupivacaine ,and 8.41 

mg for ropivacaine in intrathecal anesthesia. The 

relative anesthetic potency ratios are 0.97 for 

levobupivacaine/bupivacaine, 0.65 for ropivacaine/ 

bupivacaine, and 0.68 for ropivacaine 

/levobupivacaine. The above studies prove 

levobupivacaine to be more potent in comparison to 

ropiavacine which is similar to our study in terms of 

onset and duration of sensory & motor block. 

The results of above study support our study 

proving the better potency of levobupivacaine in 

comparison to ropivacaine. 

In our study mean time to first rescue analgesia that 

is the time from drug administration till the time 

patient complained of pain (VAS score>3 at rest or 

>5 on movement) was much longer with 

levobupivacaine. (P<0.001) The study conducted by 

Ashok Das et al
[10]

 showed similar results. A 

metanalysis of randomized controlled trials of 

ropivacaine versus levobupivcaine in peripheral 

nerve block done by Ang li et al
[15]

 also had a 

similar conclusion in the form that the incidence of 

postoperative rescue analgesia was significantly 

higher in ropivacaine group than that in 

levobupivacaine group. 

In our study levobupiavacaine group was more 

hemodyanamically stable in terms of blood pressure 

and pulse rate in comparison to ropivacaine group 

which was contrast to the results of the studies 

conducted by Ashok das et al
[10]

 and Udayagiri 

Ravishankara et al
[12]

 which showed that both the 

groups were comparable with regard to side effects 

profile. This discrepancy with the study conducted 

by Udayagiri Ravishankara
[12]

 could be due to the 

useof non equivalent dosesof ropivacaine and  

levobupivacaine as per the studies conducted by 

Michela Camorcia et al
[13]

 and by YingY. Lee et al 

that prove that ropivacaine is only two third as 

efficacious as levobupivacaine. 

In our study the patient’s and surgeon’s satisfaction 

in term of surgical anaesthesia was higher with 

levobupivacaine which was similar to the result of 

Ashok et al’s
[11]

 study. 

 

Conclusion 

We concluded from this study that both 

Ropivacaine and Levobupivacaine have desirable 

blocking property and can be used for lower limb 

surgery. Levobupivacaine has a superior efficacy  in 

terms of faster onset & longer duration of sensory 

and motor block with shorter time for regression of 

motor block and also a longer duration of analgesia 

in comparison to ropivacaine. Levobupivacaine is 

also more cardiostable, with lesser side effects, 

better surgeon and patient satisfaction.  
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