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Abstract : A double blind Randomized Controlled study to compare the Postoperative analgesia and degree of 

motor blockade between 0.2% Ropivacaine with Fentanyl 5mcg/ml and 0.125% Levobupivacaine with Fentanyl 

5mcg/ml in below umbilical Surgeries.  100 patients in the age group of 35 – 75 years of either sex falling under 

ASA grade I & II were enrolled and allotted in to two groups A & B of 50 each.  Group ‘A’ received 

Ropivacaine 0.2% with Fentanyl 5mcg/ml and group ‘B’ received 0.125% Levobupivacine with Fentanyl 

5mcg/ml through epidural block in the Post operative period.  Intraoperative Anesthesia was provided by 

General Anesthesia.  After completion of surgical procedure, when patient complaint of pain, epidural infusion 

was activated and parameters were monitored as per planned intervals up to 48 hours.  Pain score were 

monitored by using visual analog scale and degree of motor block was monitored by using bromage scale and 

observed that significant difference in onset of analgesia (group ‘A’ 6.46 min and group ‘B’  5.8 min), (P value 

0.008) and no significant difference in peak action of analgesia between both the groups both drugs are equally 

potent in analgesia and motor blockade. 
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I. Introduction 
One of the main objective of anaesthesia is analgesia.  Pain is one of the most important factor that is 

responsible for many adverse outcomes during surgery and in postoperative period also.  Control of 

postoperative pain is one of the main concern for both the patients and the surgical team.  Advances in 

pharmacologic sciences and anaesthetic techniques have contributed to the development of the variety of 

therapeutic analgesics which are currently available. 

Effective postoperative pain management not only increases the comfort and satisfaction of the surgical 

patient but may also enhance the postoperative recovery process by diminishing pain-related complications 

associated with delayed mobility and ineffective lung expansion
1
. 

The International Association for the Study of Pain
2
 defines pain as, “the sensory and emotional 

experiences associated with actual or potential tissue damage”.  Pain has both physical and psychological facets.  

Physically surgery produces tissue damage and destruction and causes substances such as prostaglandins, 

substance P, and histamine to be released.  These and other irritants stimulate free nerve endings located in the 

cutaneous and subcutaneous tissue
3
.  These nerve endings, known as nociceptors, transmit the noxious stimuli to 

the central nervous system. 

The psychological aspects of pain are influenced by many interacting factors which are dynamic and 

fluctuating.  Pain is subjective in nature and there are no universally accepted means for its quantification.  Pain 

responses and thresholds vary between individuals with fear and anxiety often accentuating the pain response
2
.  

In addition to the patient’s perception and experience of pain, the healthcare provider’s beliefs, biases, and 

attitudes must also be considered. 

In major orthopaedic procedures, gynaecological procedures excruciating pain can occur and may 

result in bad prognosis.  To decrease pain in the postoperative period there are many methods adopted.  They are 

epidural analgesia either continuously or intermittently, regional nerve blocks like continuous or patient 

controlled continuous analgesia and Intravenous or Intramuscular agents. 

If intravenous opioids are used as analgesic agents, they resulted in side-effects like nausea, vomiting, 

pruritis, respiratory depression, etc
4
.  So now-a-days Anesthesiologists are not using opioids as sole agents.  In 

regional techniques, people started using combination of opiods and local anaesthetic agents for providing better 

analgesia and good outcome. 
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With the introduction of Bupivacaine, the concept of differential blockade
5
 came into limelight.  

Previous local anaesthetic agents like lignocaine cause both sensory and motor blockade. 

Bupivacaine has got the capacity to produce only sensory block without effecting the motor activity.  

This unique feature is useful mainly in orthopaedic procedures where early movement is necessary for good 

prognosis and prevention of deep vein thrombosis(DVT)
8
. 

At 0.5% bupivacaine produces surgical anaesthesia, at 0.25% it provides analgesia with partial motor 

blockade.  At 0.125% or 0.0625%, it provides only sensory blockade.  This means patient can move his limbs 

and can start walking without any loss of muscle power
8
. 

 Levobupivacaine is S-enantiomer of Bupivacaine, The majority of invitro, invovo, and human 

pharmacodynamic studies of nerve block indicate that levobupivacaine has similar potency to bupivacaine.  

However, Levobupivacaine had a lower risk of Cardiovascular and CNS toxicity than Bupivacaine in animal 

studies.  In human volunteers, Levobupivacaine had less of negative inotropic effect and at intravenous dose 

>75mg produced less prolongation of the QTC interval than Bupivacaine.  Fewer changes indicative CNS 

depression of EEG were evident with Levobupivaine
6
. 

 Levobupivacaine is long acting with a dose dependent duration of anaesthesia.  The onset of action is 

<or=15 minutes with various anaesthetic techniques.  In studies of surgical anaesthesia in adults, 

Levobupivacaine provided sensory block for upto 9hrs after epidural administration of <or=202.5mg
6
. 

 Randomized, double blinded clinical studies established that the anaesthetic and analgesic effects of 

Levobupivacaine were largely similar to those of Bupivacaine at the same dose.  Sensory block tend to be longer 

with Levobupivacaine than Bupivacaine, amounting to a difference of 23-45 minutes with epidural 

administration.  With epidural administration Levobupivacaine produces less prolonged motor block
6
. 

 Levobupivacaine is generally as effective as Bupivacaine for pain management during labour and is 

effective for the management of postoperative pain especially when combined with Clonidine, Morphine.  

Fentanyl.  The most common adverse event associated with Levobupivacaine treatment is Hypotension
6
. 

 Recently Ropivacaine was introduced.  This agent also provides differential blockade.  The intensity of 

analgesia is more than that of bupivacaine, Degree of motor blockade is less than that of bupivacaine.  At 0.75% 

it provides surgical anaesthesia.  At 0.2% it provides analgesia.  Continuous epidural infusion of Ropivacaine 

postoperatively reduces postoperative pain in a dose related manner.  Another advantage of ropivacaine over 

buypivacaine is less cardiac toxicity
7.8

. 

 Levobupivacaine and Ropivacaine are two left enantiomeric molecules frequently used for peripheral 

nerve blocks because of their safe clinical profile.  Levobupivacaine is more lipophilic and theoretically more 

potent than Ropivacaine, but clinical studies shows conflicting results in terms of anaesthetic and analgesic 

characteristics
9
. 

 Aim of this study is postoperative analgesia and degree of motor blockade between Ropivacaine with 

Fentanyl and Levobupivacaine with Fentanyl. 

 

II. Material and Methods 
The present study was conducted in the Department of Anesthesiology, Rajiv Gandhi Institute of 

Medical Sciences, Ongole, Prakasam District, Andhra Pradesh, India.  Approval of the Institutional ethical 

committee was obtained.  Informed and written consent  were taken from the patients after detailed explanations 

in their own languages regarding advantages, disadvantages, and monitoring up to 48 hours.  100 adult patients 

of class ASA I & II of either sex in the age group of 35-75 yrs, weighing 45-75kgs posted for below umblical 

surgeries were included in the study exclusion criteria of patients with progressive neurological, psychiatric and 

neuromuscular diseases, severe liver diseases, kidney diseases, history of drug allergy, severe cardiac and 

respiratory disorders and history of bleeding disorders.  All the selected patients were undergone thourough pre-

anaesthetic check-up and required investigations.  Patients were randomly allotted to two groups A & B 50 of 

each.  A group received ropivacaine 0.2% with Fentanyl 5 mcg/ml and B group received Levobupivacaine 

0.125% with Fentanyl 5mcg/ml and blinding to the observer and patients was strictly maintained until results 

were analyzed.  All the patients prior to the procedure preloaded with Ringer Lactate 10 – 20 ml/kg and basal 

vitals like Blood pressure, Pulse Rate, SPO2 and ECG leads were monitored.  As per the hospital protocol, under 

aseptic conditions in sitting position epidural space was identified in Lumbar space with 18 Gauze Tuohy needle 

using loss of resistance technique.  After that, Epidural catheter was passed and fixed.  Epidural test dose of 3ml 

of 1.5% Lignocaine (45mg) with 1 in 200000 adrenaline was given to all patients in both groups. 

After placing Epidural Catheter, Intraoperative anaesthesia was provided by using Fentanyl 1-2 

mcg/kg, Propofol 2-3 mg/kg, Atracurium 0.5mg/kg and Sevoflurane. 

No epidural topup doses were given to the patients intraoperatively.  Epidural infusion bottle was filled 

with either Ropivacaine 0.2% with Fentanyl 5mcg/ml or Levobupivacaine 0.125% with Fentanyl 5mcg/ml and 

was connected to the Epidural catheter for giving continuous epidural analgesia at the rate of 5ml/hr 

postoperatively. 
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All parameters were measured for every 5 mins upto 20 mins, at 30mins, 1 hour, 2 hours, 4 hours, for 

every 4 hours upto 12 hours, for every 6 hours upto 24 hours and for every 12 hours upto 48 hours and values 

were noted in the proforma.  Epidural infusion was stopped after 48 hours. 

The observations were done as per the following parameters. 

Speed of onset of analgesia in both the group 

Time of peak of action 

Pain scores 

Any supplementation of analgesics 

Degree of motor blockade 

Blood pressure, pulse rate. 

 

The time at which the epidural injection is completion was considered as zero(t0).  Time of onset of 

analgesia was noted depending on the pain scales.  When the patient is totally painfree, that means on painscale 

if the score is 0 or 1, that time was noted and considered as time for peak action.  If the patient expresses a need 

for additional analgesia because of postoperative pain, Inj.Diclofenac sodium 75mg IM or IV in 100ml NS of 

Inj.Paracetamol 1g IV was given.  Adverse effects such as pruritus, postoperative nausea and vomiting (PONV), 

headache, and low back pain were recorded and were treated accordingly. 

 

Observations and Results 

All the patient information was recorded on each patient’s study proforma, and data collected as study 

outcomes measures was complied in a data spreadsheet in Excel and was kept confidential.  Study data was 

analysed, to provide descriptive statistics on patient demographics, including age and gender for the two study 

groups. 

Data was analysed to compare the efficacy of the epidural analgesic effects of the two study drugs, 

using the students test(unpaired), and also by to compare the continuous variables for the outcomes of interest 

(continuous variables) for the two groups with regard to the mean time of onset of action (in minutes), mean 

duration of analgesia (in minutes) and mean time to peak effect; Chi-Square t test for categorical variables 

(Requirement of additional supplementation, complications); Mann-Whitney Wilcoxon U test for Pain scores 

and modified bromage score. 

 For this study, a p value of <0.05 was considered significant. 

 After analyzing the data the drugs were revealed by the third person. 

 Drug A is Levobupivacaine and Drug B is Ropivacaine. 

 

Gender distribution : 

 

 
 

Out of 100 patients, 66 were Females and 34 were Males and the same was represented in the pie diagram. 

 

Age distribution : 

Group 
Age 

P Value 
Mean SD 

A 55.44 10.48 
0.961 

B 55.34 10.05 
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t test for independent samples 

 
 

The mean age in Group A was 55.44± 10.48 with a range of 35 – 75 years, where as in Group B it was 

55.34± 10.05, with a range of 35 – 75 years.  There was no statistically significant difference between the two 

groups when compared by student’s t-test. 

 

Weight distribution : 

Group 
Weight (kg) 

P Value 
Mean SD 

A 62.22 5.52 
0.336 

B 61.2 5.01 

 

t test for independent samples 

 
  

Among the population selected the mean weight was 62.22 ± 5.52kg in group A & 61.20 ± 5.01 kg in 

group B.  The difference between the two groups was not significant by student’s t – test. (p value is 0.336) 

 

Study outcomes on epidural analgesic effects : 

 Pain Score :  
Group A B 

P Value 
Pain Score 

Group A 

Median 
Mean SD Group A Median Mean SD 

Baseline 6 6.26 0.44 6 6.12 0.63 0.111 

5_Min 6 5.06 1.72 5 4.22 1.98   0.023* 

10_Min 2 2 0.64 2 1.98 0.71 0.878 

15_Min 1 1.08 0.60 1 1.12 0.75 0.697 

20_Min 0 0.24 0.48 0 0.3 0.46 0.402 

30_Min 0 0.22 0.42 0 0.3 0.46 0.364 

1_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

2_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

4_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

8_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

12_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

18_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

24_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

36_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

48_Hr 0 0.22 0.42 0 0.3 0.46 0.364 

 *indicates value is statistically significant. 

 Mann whitney wilcosin U test  
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Table :Variation in Pain scores 

 

 
 

The pain score was assessed using Visual analogue scale.  The mean value for Group A in VAS was 

0.22 where as in group B in VAS scale was 0.3.  when compared using Mann-Whitney Wilcoxon U Test, there 

was no significant difference between two groups with VAS(p value = 0.364) except at 5 mins interval pain 

score in Group A was 5.06 and in Group B was 4.22(p value=0.023).  Variation in pain scores from base line to 

48 hrs after surgery was also mentioned and represented in the diagram. 

 

Requirement of additional analgesia : 

Group 
Additional supplementation  

Total 
Yes No 

A 1 49 50 

B 1 49 50 

Total 2 98 100 

Table : Additional Supplementation 

  

Among the 100 patients studied in each group, in group A one patient required additional 

supplementation and in group B one patient required additional supplementation.  There was no statistical 

difference between the two groups as assessed by Chi-Square Test. (Tabla)(p value = 0.999). 

 

Modified bromage scale for motor block : 

Group 
Modified bromage scale 

P Value 
Median Mean SD 

A 5 5.18 0.39 
0.162 

B 5 5.3 0.46 

Mann-Whitney wilcoxon U test 

Table : Modified Bromage Scale 

 

 
 

The mean of the peak Modified Bromage score in group A was 5.18(SD ± 0.39) and in group B was 

5.3 (SD ± 0.46).  by Mann-Whitney wilcoxon U test, there ws no significant difference between the two groups 

(p=0.162). 
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Time of onset of analgesia : 

Group 
Onset Time(min) 

P Value 
Mean SD 

A 6.46 1.199 
0.008* 

B 5.8 1.245 

t test for independent samples 

indicates value is statistically significant 

Table : Time of onset of Analgesia 

 

 
Figure : Time of onset of Analgesia 

 

The mean time of onset of analgesia in group A was 6346min (SD ± 1.199) when compared to group B 

which was 5.8min (SD ± 1.245) mean.  This is statistically significant when compared with student’s t-test (p 

value 0.008) (p value <0.05). 

 

Peak time of analgesia : 

Group 
Peak Time (min) 

P Value 
Mean SD 

A 16.74 1.998 
0.874 

B 16.68 1.778 

t test for independent samples 

Table : Time of peak action of Alalgesia 

 

 
 

The peak of action that is “0-1” on pain score was 16.74min(SD ± 1.998) in Group A and 16.68min 

(SD±1.778) in Group B (p Value=0.874).  peak of action is not significant when compared with student’s t-test. 

Comparison of Hemodynamic parameters : 

Heart rate : 
Group A B 

P Value 
Heart Rate Group A Mean SD Group B Mean SD 

Baseline 86.30 7.29 84.96 9.53 0.432 

5_Min 82.74 7.20 81.34 9.59 0.411 

10_Min 78.06 6.85 77.84 8.27 0.885 

15_Min 76.56 6.78 76.22 8.55 0.826 

20_Min 74.86 6.57 74.22 7.41 0.649 

30_Min 75.00 6.92 74.66 7.87 0.819 
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1_Hr 74.38 6.34 75.32 7.60 0.504 

2_Hr 75.22 6.03 74.80 7.64 0.761 

4_Hr 74.36 6.54 75.54 7.43 0.369 

8_Hr 75.38 6.46 74.60 7.42 0.576 

12_Hr 75.54 6.55 75.96 8.20 0.778 

18_Hr 75.24 6.59 75.16 7.92 0.956 

24_Hr 75.32 6.53 74.88 7.08 0.307 

36_Hr 74.90 5.91 75.82 7.65 0.503 

48_Hr 74.66 6.44 75.24 7.07 0.669 

t test for independent samples Table : Variation in Heart Rate 

 

 
 

The mean basal heart rate (at time 0) was compared between the two groups.  There was no significant 

statistical difference between the two groups (p=0.432).  The mean values of the heart rate calculated thereafter 

also showed no significant difference throughout the procedure. 

 

Mean arterial pressure (MAP) : 
Group A B 

P Value 
Heart Rate Group A Mean SD Group B Mean SD 

Baseline 97.08 8.16 96.32 10.65 0.69 

5_Min 92.84 8.25 91.08 10.45 0.352 

10_Min 83.72 12.65 84.28 14.39 0.837 

15_Min 82.04 5.98 81.66 8.31 0.794 

20_Min 80.08 5.36 78.68 7.27 0.276 

30_Min 79.14 5.25 78.10 6.43 0.378 

1_Hr 78.12 5.38 77.80 6.72 0.793 

2_Hr 78.48 4.55 77.16 5.69 0.204 

4_Hr 78.52 5.62 77.26 6.93 0.32 

8_Hr 77.54 4.85 77.52 5.83 0.985 

12_Hr 78.16 5.21 77.46 6.07 0.538 

18_Hr 77.62 5.07 77.24 6.25 0.739 

24_Hr 77.52 4.76 76.90 5.72 0.557 

36_Hr 77.88 5.05 76.78 6.16 0.331 

48_Hr 77.86 5.11 76.74 6.05 0.32 

t test for independent samples 

Table : Variation in mean arterial pressure 
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The mean value of baseline pressure (MAP) before giving the topup/bolus in both the groups was 

calculated.  There was no significant difference in both the groups P value=0.69.  Then mean values of mean 

arterial pressure in both groups there after also found insignificant throughout the procedure. 

 

Comparision of complications : 

Group 
Complication  

Total 
Yes NO 

A 1 49 50 

B 1 49 50 

Total 2 98 100 

Chi – Square Test (Yates Correction) 0.999   

Table : Comparision of Complications 

 

Out of 100 patients, one patient in group A had nausea and one patient in group B had nausea.  There 

was no statistically significant difference between two groups as per Chi-Square Test. (p value = 0.999) 

 

III. Discussion 
In major orthopaedic procedure, gynaecological procedure excruciating pain can occur and may result 

in bad prognosis.  Effective postoperative pain management not only increases the comfort and satisfaction of 

the surgical patient but may also enhance the postoperative recovery process by diminishing painrelated 

complications associated with delayed mobility and ineffective lung expansion. 

In this series of studies, we compared 0.2% Ropivacaine with 5mcg/ml of fentanyl with 0.125% 

Levobupivacaine with 5mcg/ml of Fentanyl.  The selection of the concentration, these drugs selectively block 

the sensory nerve fibers sparing the motor fibers totally or partially.  This selective blockade of sensory fibers is 

called differential blockade. 

A sample size of 100 was selected for this study which is small according to statistical formula based 

on previous studies outcomes.  But this sample size is comparable to other previous studies by Senard etal.. in 

2004 with 50 sample size, Koch etal in 2008 with 88 sample size, Fournier R etal.. in 2010 with 80 sample size. 

When time of onset is compared, there is significant difference between the two groups.  Mean value of 

Time of onset of action in Levobupivacaine with fentanyl is 6.46min (SD±1.199) whereas in Ropivacaine with 

Fentanyl is 5.8min (SD ± 1.245) (p value=0.008). 

When time of peak action is compared, there is no significant difference between the two groups.  

Mean value of time of peak action in Levobupivacaine with Fentanyl is 16.74min(SD±1.998) whereas in 

Ropivacaine with Fentanyl is 16.68min (SD±1.778) with p value 0.874. 

When potencies are compared, in this study in both groups, both drugs are equally potent except at 

5mins interval where Ropivacaine is more potent than Levobupivacaine.  Mean VAS score for Levobupivacaine 

at 5mins interval was 5.06(SD±1.72) and for Ropivacaine VAS score was 4.22(SD±1.98) with P value 0.023.  

Visual analogue scale in Levobupivacaine group is 0.22(SD±0.42) whereas in Ropivacaine group it is 

0.3(SD±0.46) indicating that both drugs are equally potent (p value=0.364).  This was supported by other 

studies, Senard etal in 2004 reported that there is comparable analgesia between Ropivacaine with Morphine 

group and Levobupivacaine with Morphine group and by Koch etal.. in 2008 who concluded that 

Levobupivacaine is comparable with Ropivacaine in analgesic effect. 

When degree of motor blockade is compared, in this study using Modified Bromage scale, the score is 

5.18(SD±0.39) in Levobupivacaine group and the score in Ropivacaine group i.e. 5.3(SD±0.46) indicating that 

both groups produces equal motor blockade which is statistically insignificant (p value = 0.162).  This was 

supported by Koch etal.. in 2008 who concluded that Levobupivacaine is comparable with Ropivacaine in motor 

blockade. 

On comparing hemodynamic parameters like mean arterial pressure and heart rate, both Ropivacaine 

and Levobupivacaine were comparable at all time points in this study.  The mean value of mean arterial pressure 

at baseline in Group Levobupivacaine is 97.08mmHg(SD±8.16) and in Group Ropivacaine it is 

96.31mmHg(SD±10.65) with p value equal to 0.69.  the mean value of Heart rate at baseline in Group 

Levobupivacaine is 86.30 per min(SD±7.29) and in Group Ropivacaine is 84.96 per min(SD±9.53) with p value 

equal to 0.432. 

When hypotension is compared, there is no statistical significant difference present between the two 

groups, throughout the procedure, in mean arterial pressures at baseline and thereafter for 48hrs after surgery.  

The mean value of mean arterial pressure at baseline in Group Levobupivacaine is 97.08mmHg (SD±8.16) and 

in Group Ropivacaine it is 96.32mmHg(SD±10.65) with p value equals to 0.69.  When complications like 

bradycardia, nausea, vomiting, pruritis, etc are compared, there is no statistically significant difference between 

the two groups.  This was supported by other studies, Senard etal in 2004 reported that there was comparable 

results in hemodynamic parameters and complications between Ropivacaine with Morphine group and 
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Levobupivacaine with Morphine group and by Koch etal.. in 2008 who concluded that Levobupivacaine is 

comparable with Ropivacaine in relation to hemodynamic parameters and complications. 

 

IV. Conclusion 
When comparing Levobupivacaine with Ropivacaine, an extremely significant diffierence in time of 

onset of action was noted.(6.46min for Group A and 5.8min for Group B and p value is 0.008(p value is less 

than 0.05). 

On comparing the timing of peak action between Ropivacaine and Bupivacaine, no significant 

diffenences were noted.  Timing of peak effect in Group A was 16.74min and in Group B it was 16.68min and p 

value equals to 0.874. 

Both levobupivacaine and Ropivacaine were considered as equally potent analgesics.  (Pain Score 

using Visual Analogue scale in Group A was 0.22 and in Group B it was 0.3, p value is equal to 0.364).  it was 

noted that at 5mins interval Ropivacaine is more potent than Levobupivacaine.  (Visual Analogue scale in 

Group A at 5mins interval was 5.06 and in Group B it was 4.22, p value is equal to 0.023). 

When moto blockade using Modified Bromage Scale compared between Levobupivacaine and 

Ropivacaine, there is equal motor blockade in both Groups.  (Modified bromage scale in Group A was 5.18 and 

in Group B was 5.3, p value is equal to 0.162). 

On comparing hemodynamic parameters like mean arterial pressure and heart rate, both 

Levobupivacaine and Ropivacaine were comparable at all time intervals. 

When complications, such as nausea, vomiting, pruritis, urinary retention, etc, were compared between 

Levobupivacaine and Ropivacaine, minimal complications were observed.(one patient in Group A and one 

patient in Group B Complained nausea, p value is equal to 0.999). 

From this study results, Ropivacaine with Fentanyl appears to be more rapid in onset of action than 

Levobupivacaine with Fentanyl.  Both drugs have equal potency in analgesia and equal motor blockade. 

These study findings can be confirmed, explored further by increasing the sample size and to the 

patients undergoing other surgical procedure. 

 

References 
[1].  Fischer RL, Lubenow TR, Liceaga A, McCarthy RJ and Ivankovich A.  comparison of constinuous epidural infusion of fentanyl-

Bupivacaine and morphine-bupivacaine in management of postoperative pain. 

[2]. Taber C,(1989), Taber’s Cyclopedic Medical Dictionary (p. 1405).  Philadelphia, PA; F.A. Davis. 

[3]. Morgan Jr. GE and Mikhail MS. 2006.  Pain management.  Clinical auesthesiology (page No. 598).  Philadelphia, PA; Lippincott-
Raven. 

[4]. Rawal, N.(1999).  Pain control in the preoperative period.  Surgical Clinical of North America, 79, 331-334. 

[5]. Palmer SK, Bosnjak ZJ, Hopp FA, Von Colditz JH, Kampine JP.  Lidocaine and Bupivacaine differential blockade of isolated 
canine nerves.  Anesth Analg. 1983 Aug; 62(8):754-7. 

[6]. Foster RH, Marlcham A.  etal, Levobupivacaine: a review of its pharmacology and use as a local anaesthetic.  Drugs, 200 Mar: 

59(3):551-79. 
[7]. Gaurav Kuthiala, Geeta Choudary, Ropivacaine : A review of its pharmacology and clinical use.  Indian J Anaisth.2011 Mar-Apr; 

55(2):104-110.doi;10.4103/0019-5049.79875. 

[8]. S Shaikh, K Rohini, Comparision of Epidural Bupivacaine 0.5%with Epidural Ropivacaine 0.75% for Lower limb 
Orthopaedicprocedures.  The Internet Journal of Anesthesiology. 2012 Volume 30 Number 2. 

[9]. Andrea Casati MD, Marta Putzu MD.. Bupivacaine, Levobupivacaine and Ropivacaine: are they chinically different ?  Best practice 

and Research Clinical Regional Anaesthesia. 
[10]. Rollant P, Ennis D. (1996). Medical-Surgical Nursing. (pp.2019-229). St.Louis, MO: Mosby. 

[11]. Muldoon T, McConaghy P, Binning AR, etal. Continuous epidural infusion of ropivacaine for the prevention of postoperative pain 

after major orthopaedic surgery:a dose-finding study.  Acute pain 1998b;1(2):13-19. 
[12]. Brodner G, Mertes N, Van Aken H, Pogatzkie, Marcus MA, Mollhiff T, Epidural analgesia with local anaestheitc after abdominal 

surgery with 0.2% Ropivacaine and 0.175% Bupivacaine.  Anesth Analog. 1999 Jan;88(1):128-33. 

[13]. Gottschalk A, Freitag M, Burmeister MA, Becker C, Horn EP, Standl T etal.. Patient controlled thoracic epidural infusion with 
Ropivacaine 0.375% provides comparable pain relief as Buypivacaine 0.725% plus Sufentanyl after major abdominal gynaecologic 

tumour surgery.  Reg Anesth pain Med.2002 Jul-Aug; 27(4):367-73. 

[14]. Senard M, Kaba A, Jacquemin MJ, Maquoi IM, Geortay MP, Honore PD, Lamy MI, Joris JI etal..  Epidural Levobupivacaine 0.1% 
or Ropivacaine 0.1% combined with morphine provides comparable analgesia after abdominal surgery.  Anesth Analog.2004 

Feb;98(2):389-94, table of contents. 

[15]. Binning AR, Wallis CB, Forbes DF, etal.  Continuous extradural infusion of ropivacaine for the prevention of postoperative pain 
after the major orghopaedic surgery:a dose-finding surgery.  Br J Anesthesiology 1995;74;80. 

[16]. Kakagia D, Fotiadis S, Tripsiannis G, Ann Levobupivacaine and Ropivacaine infiltration analgesia for mastopexy, plast surg..2005 
Sep;55(3):258-61. 

[17]. Pitimana-aree S, Visalyaputra S, Komoltri C, Muangman S, Tiviraj S, Puangehan S, Immark P etal.. An economic evaluation of 

Bupivacaine plus Fentanyl versus Ropivacaine alone for patient controlled epidural analgesia after total knee replacement 
procedure.  Reg Anesth pain Med. 2005 Sep-Oct; 30(5):446-51. 

[18]. Dadure C, Brinquier S, Nicolar F Bromilow L, Raux O, Rochette A, Capdevila X etal..  Continuous epidural block versus 

continuous popliteal nerve block for postoperative pain relief after major podiatric surgery in children  anesth Analog. 2006 Mar: 
102(3):774-9. 

[19]. Koch T, Fichtner A, Schwemmer U, Standl T, Volk T, Engelhard K, Stevens MF, Purzke C, Scholz J, Zenz M, Motschj, Hempel V, 

Heinriche A, zwissler B etal.. Levobupivacaine for epidural anesthesia and postoperative analgesia in hip surgery; a multi centre 



A comparative study between epidural Ropivacaine with Fentanyl and Levobupivacaine with Fentanyl  

DOI: 10.9790/0853-1707120514                                  www.iosrjournals.org                                            14 | Page 

efficacy and safety equivalence study with Bupivacaine and Ropivacaine.  Anesthetist. 2008. May;57(5):475-82. 

Doi:10.1007/S00101-008-1357-3. 

[20]. Heid F, Muller N, Piepho T, Bares M, Giesa M, Drees P, Rumelin A, Werner C.  Postoperative analgesic efficacy of peripheral 
levobupivacaine and Ropivacaine in patients after total knee arthroplasty.  Anesth Analog. 2005 May; 106(5):1559-61, table of 

contents. Doi:10.1213/ane.0b013e318168b493. 

[21]. Wolff AP, Hasselstorm L, Kerkkamp HE, etal.  Extradural ropivacaine an bupivacaine in hip surgery.  British Journal of 
Anaesthesia 1995;74:458-460. 

[22]. Ben-Meir D, Livne PM, Kat ZJ, Gelman O, Efrat R. Continuous epidural versus nonepidural analgesia for post-pyeloplasty pain in 

children.J Urol.2009 Oct;182(4 suppl): 1841-4.doi:10.1016/j.juro.2009-03-027. Epub 2009 Aug 18. 
[23]. Fournier R, Facest A, Chassot O, Gamulin Z, Levobupivacaine 0.5% and Ropivacaine 0.5% in foot ankle surgery in sciantic nerve 

block.  Anesth analog.2010 May 1;110(5):1486-9.doi. 10.1213/ANE. 0b013e3181d3e80b.Epub 2010 Mar 19. 

[24]. Kampe S, Weigand C, Kaufmann J, Klimek M, Konig DP, Lynch J etal.. Postoperative analgesia with no motor block by 
continuous epidural infusion of Ropivacaine 0.1% and Sufentanil after total hip replacement.  Anesth Analg. 1999 Aug;89(2):395-8. 

[25]. Hinojosa – Sanchez O, Alamilla-Beltran T, Han-Alonso R, Solano Moreno H, Alvarez-villasenor AS, Subarachnoid blockade with 

Ropivacaine versus Bupivacaine in urologic and Orthopaedic surgeries.  Rev Med Inst Mey Seguro Soc. 2009, Sep-Oct, 47(5)539-
44. Spanish. 

[26]. Manfe AZ, Marchesini M, Bortolato A, Feltracco P, Lumachi Fetal..  Ropivacaine versus Levobupivacaine for minor breast surgery 

in outpatients.  Inversion of postoperative pain relief efficacy.  In vivo. 2012 Nov-Dec, 26(6):1075-7. 
[27]. Ayman M, Materazzi G, Bericotti M, Rago R, Nidal Y, Miccoli P, Minerva chir.  Bupivacaine 0.5% versuis Rppivacaine 0.75% 

wound infiltration to decrease postoperative pain in total thyroidectomy. 2012 Dec, 67(6):511-6. 

[28]. Eledjam JJ, Cullivan P, Capdevila X, etal.  Postoperative analgesia by femoral nerve block with ropivacaine 0.2% after major knee 
surgery:continuous versus patient controlled techniques.  Regarding Anaesthesia Pain Med 2002;27(6):604-611. 

[29]. Fekih Hassen A, Ben Khalifa S, Ghribi A, Trifa M. Ropivacaine 0.2% versus Bupivacaine 0.25% in paraumbilical block in children 

for umbilifcal herniorrhaphy.  Tunis Med.2013 Jan;91(1):12-5. 
[30]. Theodosiadis P, Sachinis N, Goroszeniuk T, Grosomanidis V, Chalidis B.Ropivacaine and Bupivacaine for 3 in 1 block during total 

knee arthroplastyJ Ortho Surg (Honogkond). 2013 Dec;21(3):300-4. 

[31]. Shin-Yan Chen, Feng-Lin Liu, 1Yih-Gjun Cherng, Shou-Zen Fan, Barbara L. Leighton, Hung-Chi Chang, and Li-Kuei Chen 
Patient-Controlled Epidural Levobupivacaine with or without Fentanyl for Post-Cesarean Section Pain ReliefHindawi Publishing 

Corporation BioMed Research International Volume 2014, Article ID 965152, 5 pages http://dx.doi.org/10.1155/2014/965152 

[32]. Takashi Egashira, MD, Makoto Fukusaki, MD, Hiroko Araki, MD, Akiko Sakai, MD, Mai Okada, MD, Yoshiaki Terao, MD, and 
Tetsuya Hara, MD; Comparative Efficacy of Levobupivacaine and Ropivacaine for Epidural Block in Outpatients with 

Degenerative Spinal DiseasePain Physician 2014; 17:525-529. ISSN 1533-3159 

[33]. Krishan Yogesh Sawhney, Sandeep Kundra, Anju Grewal, Sunil Katyal, Gurdeep Singh, Ananjit Kaur; A Randomized Double 

Blinded Comparison of Epidural Infusion of Bupivacaine, Ropivacaine, Bupivacaine-Fentanyl, Ropivacaine-Fentanyl for 

Postoperative Pain Relief in Lower Limb Surgeries;DOI:10.7860/JCDR?2015/15157.6459 

[34]. Regional Collins “Principles of Anaesthesiology” 3rd edition Vol 2, 1993. Chapter 59.  Epidural Anaesthesia Pg no-1571-1610. 
[35]. Paul Barash A text book of Clinical Anaesthesia 7th edition, 2013. Chapter 34.  Spinal and Epidural Anaesthesia pg no-925. 

[36]. Ronald D. Miller 8th edition 2014. Vol 2. Chapter 56. Spinal and Epidural Anaesthesia pg no-1703-1709 
[37]. Purvs D, Augustine GJ, Fitzpatrick D, Hall WC, LaMantia AS, McNaman JO, etal. Neuro Science 2nd ed. Sunderland (MA): 

Sinauer associates;2001. 

[38]. Dubner R and Gold M. The neurobiology of pain. PNAS 1999 Jul;96 no 14:7627-30. 
[39]. Mcclure JH. Ropivacaine. Br J Anaesth 1996 Feb;76: 300-307. 

[40]. Reiz S, Haggmark S, Johansson G and Nath S. Cardiotoxicity of Ropivacaine : A new amide local anaesthetic agent. Acta 

Anaesthesiol. Scand. 1989 Feb;33(2): 93-98. 
[41]. Goyagi T, Kudo r, Nishikawa Tetal.. Comparision of Levobupivacaine and Roivacaine for postoperative epidural analgesia.. 

Masui.2010 Oct; 59(10): 1228-33. Article in Japanese.PMID 20960891. 

[42]. Decosmo G, Congedo E, Lai C, Sgreccia M, Amato A, Beccia G, Aceto P etal… Ropivacaine versus Levobupivacaine combined 
with Sufentanil for epidural analagesia after lung surgery.  Eur J Anaesthesiol.2008 Dec; 25(12): 1020-5. 

Doi:10.1017/S0265021508004638.Epub 2008 Jun 9. 

[43]. Sisten E, Van Poorten F, Van Alphen W, Rose L, Dahan A, Stienstra R etal.. Postoperative epidural analgesia after total knee 

arthroplasty with Sufentanil 1mcg/ml combined with Ropivacaine 0.2%, Ropivacaine 0.125% or Levobupivacaine 0.125%, a 

randomized double blind comparision.  Reg Anesth Pain Med.2007 Nov-Dec; 32(6):475-80. 

[44]. Andrea casati, MD, Roberta Santorsola, MD, Giorgio Aldegheri MD, Flavo Ravasi MD, Guido VFanelli, MD, Marco Berti, MD, 
Gianfranco Fraschini, MD, Giorgio Torri etal… Intraoperative epidural anesthesia and postoperative analgesia with 

Levobupivacaine for major orthopaedic surgery: a double – blind, randomized comparision of racemic bupivacaine and ropivacaine.  

American Society of Anaesthesiologist, New Orieans, Oct 11-13, 2001. 

Dr. D. Sangeetha Rao "A Comparative Study between Epidural Ropivacaine with Fentanyl and 

Levobupivacaine with Fentanyl for Postoperative Analgesia in Below Umbilical Surgeries 

"IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 17, no. 7, 2018, pp 05-14 

 

 

 

 

 

 

http://dx.doi.org/10.1155/2014/965152

