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Abstract
Aims: To compare the efficacy of ropivacaine V/S levobuivacaine with fenatnyl as adjuvant for post operative analgesia in below
umbilicus surgeries under combined spinal and epidural anaesthesia.
Settings and Design: A prospective randomized double blind study was planned on 60 ASA grade I and II patients, admitted for elective
surgeries.
Materials and Methods: Patients were randomly divided into two Groups, Group I (n=30) received ropivacaine 0.1% (10ml of 0.2%
ropivacaine) with 2µgm/ml of fentanyl (0.8 ml of fentanyl) & 9.2 ml of normal saline making a total volume of 20 ml, Group II (n=30)
received 0.1% levobuivacaine (4 ml of 0.5% levobuivacaine) with 2µgm / ml of fentanyl (0.8 ml of fentanyl) & 15.2 ml of normal saline
making a total volume of 20 ml. In both the groups, VAS score at different intervals of time, onset and duration of sensory block, and
hemodynamic parameters and complications were assessed.
Statistical Analysis Used: Data was expressed as either mean + standard deviation or numbers and percentages and analyses were
performed using “Microsoft Excel 2007” for windows. The parameters were analyzed using Student’s Paired and Unpaired t-test.
Results: The average duration of sensory block was 276±30.80 and 259±20.95 min for Group I and Group II respectively which were
comparable for both Groups (p >0.05). The hemodynamic changes and complications have no significant differences between two groups,
(p > 0.05).
Conclusions: The combination of ropivacaine and levobupivacine with fentanyl as common adjuvant is equipotent for post-operative
epidural anesthesia.
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Introduction
Whether we like it or not, pain is an experience that
almost everybody will have to experience at some time.
Pain is an unpleasant sensation that accompanies almost all
surgical procedures and epidural placement is safe and
effective method of providing surgical anesthesia and postoperative analgesia.
Levobupivacaine is an amino-amide local anesthetic
drug belonging to the family of n-alkyl substitute
pipecoloxylidide.
Levobupivacaine
shown
to
have
a
safer
pharmacological profile1,2 with less neurotoxic and
cardiotoxic adverse effects.3,4 The faster protein binding rate
is responsible for decreased toxicity of levobupivacaine.5
After buivacaine was noted to be associated with
cardiac arrest, Ropivacaine was developed. Ropivacaine
was found to have less cardiotoxicity than levobuivacaine in
animal models. It is indicated for local anesthesia including
central neuraxial blocks and nerve blocks in children and
adults.
Fentanyl is synthetic opioid analgesic (a µ receptor
agonist) and a chemical congener of the reversed ester of
pethidine. Due to its rapid redistribution and high lipid
solubility Fentanyl has short duration of action.
The current study was designed to compare the efficacy
of Ropivacaine V/S Levobuivacaine with Fenatnyl as

common adjuvant for post operative analgesia in lower limb
and lower abdominal surgeries in lumbar epidural.
Materials and Methods
After approval from the ethical committee of the
institute, this prospective randomized double blind study
was designed. The study included ASA grade I and II adult
patients scheduled for below umblicus surgeries who gave
informed consent. Exclusion criteria were patients with
communication difficulties, patients for whom central
neuraxial block is contraindicated, history of adverse
reaction to any study medication, and chronic pain
syndrome. Of the 84 subjects, 60 were selected and
randomized.
The patients were inserted intravenous cannula into a
peripheral vein and preloaded with 15–20 ml/Kg of Ringer
Lactate solution prior to start of combined spinal epidural
(CSE) anesthesia. Under all aseptic conditions and after
infiltration of the skin with local anesthetic, an 18G Tuohy
needle was used to identify the epidural space, by loss of
resistance with saline technique, at L3-4 space. An epidural
catheter was then advanced in the epidural space upto 5
cms. Test dose of 3ml Lignocaine with adrenaline
(1:200,000) was injected. The catheter was then anchored in
place on the back of patient and then spinal anesthesia was
given one space lower than the epidural catheter insertion
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space with 2.5 ml of buivacaine heavy and the case was
conducted.
After completion of the case, patient was shifted to post
operative ward and when the pain started epidural top up
was done with the drugs under study. Patients were
randomly divided into two groups Group I and Group II by
random number method.
Group I: Patient received 0.1% ropivacaine (10 ml of
0.2% ropivacaine) with 2µgm/ml of fentanyl (0.8 ml of
fentanyl) & 9.2 ml of normal saline making a total volume
of 20 ml.
Group II: Patient received 0.1% levobuivacaine (4 ml
of 0.5% levobuivacaine) with 2µgm/ml of fentanyl (0.8 ml
of fentanyl) & 15.2 ml of normal saline making a total
volume of 20 ml.
Patients were assessed for VAS score at different
intervals of time, onset and duration of sensory block, and
hemodynamic parameters and complications were assessed.
The hemodynamic parameters were monitored
continuously for first 60 mins after giving the drug and any
changes in hemodynamics greater than 20% from the
baseline value were treated. Bradycardia was defined as
heart rate <60/min. or >20% decrease in baseline values; it
was treated with inj. atropine i.v. Tachycardia was defined
as heart rate >100/min and Hypotension was defined as
mean arterial blood pressure <60 mm of Hg or >20%
decrease in baseline values, treated with inj. mephentermine
6 mg i.v. in bolus dose.
The visual analogue pain scale (VAS 0 = no pain, VAS
10 = worst possible pain) was used to evaluate pain on
standard 10 point scale.
(Patient was explained about the scale and post
operative analgesia technique during pre-operative period).

The patient was shown a 10 cm scale marked as above.
They were asked to put a mark across the line that indicates
the severity of their pain. Then measure the distance
between ‘No Pain’ to Mark in centimeters.
Pain was further graded as –
0 – (VAS 0) Patient is comfortable.
1 – (VAS 1-3) Mild pain.
2 – (VAS 4-6) Moderate pain
3 – (VAS 7-10) severe pain.
Epidural top up was given to patients having moderate
to severe pain. The duration of analgesia was labeled as time
interval from this first epidural top up to requirement of first
rescue analgesia.
The side effects including hypotension, bradycardia,
nausea and vomiting, and shivering were noted and treated.
Data was expressed as either mean +standard deviation
or numbers and percentages. All statistical analyses were
performed using “Microsoft Excel 2007” for windows.
Demographic data were compared using student’s unpaired t
test. The Student’s Unpaired and Paired t-test were used to
analyse the monitored and calculated parameters.

Results
There were no statistical differences in age, body
weight, height, and BMI between the groups (p-value
>0.05).
Table 1: Patient characteristics
Group I (n=30)
Age(years)
Bodyweight
(kg)
Height(cm)
BMI (kg/m2)

p-value

27.07±4.43
73.93±7.72

Group II
(n=30)
27.27±4.4
75.9±8.51

161.53±4.31
28.29±2.04

160.33±4.98
29.35±2.08

0.32
0.05

0.86
0.35

BMI= Body Mass Index
Table 2: Showing different types of surgical operations
in different groups
TAH
Appendicectomy
Lower Limb Fractures
Colostomy Closure

Group I
No.
%
9
30
6
20
10
33.33
5
16.67

Group II
No.
%
12
40
4
13.33
10
33.33
4
13.33

TAH = Total Abdominal Hystrectomy
Table 3: Onset of analgesia
Time period (mins)
0–5
5 – 10
10 – 15
15 – 20

Group I
No.
%
7
23.33
21
70.00
02
6.66
00
00.00

Group II
No.
%
15
50.00
12
40.00
03
10.00
00
00.00

Table shows that the onset of analgesia was around 510 minutes in most of the subjects in each group.
Onset was slightly delayed in Group I; 70% patients
took 5-10 min
On the other hand in Group II; there was slightly earlier
onset 0-5 mins in 50% of patients.
Table 4: Duration of analgesia
Time period (Hrs)
Group I
No.
%
0–2
04
13.33
2–4
09
30.00
4–6
13
43.33
6–8
04
13.33
Mean±SD (min)
276±30.80

Group II
No.
%
03
10
10
33.33
15
50
02
6.67
259±20.95

Table shows that in both the groups the duration of
analgesia was around 4-6 hrs.
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Table 5: Showing VAS score & statistical comparison at different intervals in different groups postoperatively (Mean
+ SD)
Group
0 min
30 min
1 hrs
2 hrs
3 hrs
4 hrs
5 hrs
4.15±3.09
0.20±0.41
0.05±0.22
0.30±1.12
2.15±3.25
3.15±3.25
4.30±3.20
I
t value
6.940
7.249
6.415
2.442
1.221
0.184
p value
<0.001HS
<0.001HS
<0.001HS
<0.05 MS
>0.05 NS
>0.05 NS
4.30±3.20
0.20±0.30
0.10±0.31
1.05±2.40
2.85±3.25
3.35±1.03
4.60±3.02
II
t value
6.987
7.155
4.450
1.741
1.547
0.373
p value
<0.001HS
<0.001HS
<0.001HS
>0.05 NS
>0.05 NS
>0.05 NS
Mean VAS increased after 4-5 hours in most of patients receiving epidural Ropivacaine & Fentanyl and after 3-4 hours
in most of patient receiving epidural Levobuivacaine & Fentanyl.
Table 6: Showing numbers of patients demanding rescue analgesia at different intervals in different groups
Groups 0 min 1 Hr 2 Hrs 3 Hrs 4 Hrs 5 Hrs 6 Hrs
I
00
01
03
02
07
17
**
II
00
02
06
08
14
**
**
** No patient was left in the Group to give rescue analgesia.
1. At 2 hours, 10.00% of patient in group I and 20.00% of patient in group II demanded for rescue analgesia.
2. At 3 hours, 6.67% of patient in group I and 26.67% of patient in group II demanded for rescue analgesia.
3. At 4 hours, 23.34% of patient in group I and 46.67% of patient in group II demanded for rescue analgesia.
Graph 1: Graphical representation of pulse rate per minute (mean + sd) at different intervals

There was decrease in Pulse Rate in both groups after giving the drug but none of patient showed bradycardia at any time.
There was fall in Pulse Rate in both the groups to a statistically significant level after giving the drug (p value <0.05).
Graph 2: Graphical representation of mean arterial pressure (mm of Hg) at different intervals

There was significant decrease in Mean Arterial Pressure (p<0.05) in both groups after giving the drug but none of patient
showed hypotension at any time. But the changes in MAP were comparable in both the groups.
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Discussion
After
the
evidence
of
its
cardiotoxicity,
Levobupivacaine has been developed, as an alternative to
bupivacaine, and it seems to have less toxic effects on
central nervous and cardiovascular system.6
Cox CR et al7 compared levobupivacaine (two different
dosage) with bupivacaine (one dosage) administered
epidurally for lower limb surgeries found a significantly
longer duration of sensory block with one of dosages of
levobupivacaine 0.75% than bupivacaine 0.5%, this may be
due to different dosages used in both studies. The
concentration of levobupivacaine used in our study was
0.1%, but in Cox’s study the concentration of
levobupivacaine used were 0.5% and 0.75%, i.e. two
different doses. The mean duration of sensory blockade in
our study was 259±20.95 minutes in levobupivacaine with
fentanyl group and 276±30.80 minutes in ropivacaine with
fentanyl group. These results regarding mean duration of
sensory blockade depicted the association between the dose
and concentration of local anesthetic used.8,9 The higher
concentration of levobupivacaine used in study by Cox et
al.7 explains the longer duration of sensory blockade with
levobupivacaine (0.75%).
The concentration of levobupivacaine solution
determines the quality of analgesia, i.e, 0.25% 6 mL/hour,
providing better analgesia than same volume more diluted
solutions (0.125% and 0.0625%), although some
prolongation of the motor blockade may be expected with
more concentrated solutions (Murdoch et al 2002).10
Previous dose/concentration ranging studies have
determined the concentrations of ropivacaine and
levobuivacaine for epidural analgesia alone or when
combined with adjuvants. The doses used in our study were
in accordance to Murdoch et al 2002.10
Ropivacaine provides excellent postoperative analgesia
by epidural or perineural approach (Agarwal A et al 2010)11.
Ropivacaine is a relatively new local anesthetic that may
have decreased potency for motor block when compared on
mg/mg basis to buivacaine for epidural use (Zaric D et al
1996).12
We have added fentanyl to levobupivacaine as it
improves analgesia compared to levobupivacaine or opioid
only infusions (Kopacz et al 1999b; Crews et al 1999).13,14
Although spinal selectivity of epidural fentanyl is
modest compared with morphine, its clinical profile of
relatively rapid onset, modest duration, and minimal risk of
delayed respiratory depression is better suited to epidural as
observed by Liu SS et al 1998.15
Casati et al 2003a16 have shown that after equipotent
doses of levobupivacaine, bupivacaine and ropivacaine as
continuous epidural infusion were associated with excellent
postoperative analgesia and similar recovery of motor and
sensory functions.
In our study, both epidural solutions produced
satisfactory analgesia (Table showing VAS at different
intervals) with insignificant decreases in lower-extremity
motor function. Our study results were similar to the results
of Casati et al 2003a,16 showing equipotency of the drugs. In

the context of our optimized clinical comparison, 0.1%
ropivacaine appear clinically equipotent to 0.1%
levobuivacaine for analgesia when combined with fentanyl
for post operative analgesia via epidural.
There have been several previous studies examining
relative potencies of motor and sensory block of epidural
levobuivacaine versus ropivacaine. Senard et al 200417 have
shown that after equal doses of levobupivacaine and
ropivacaine the haemodynamic effects and quality of pain
relief are similar in patients for post operative pain control
via epidural route, but ropivacaine-receiving patients were
able to walk around earlier.
There was no bradycardia, or any hypotension in either
of the groups. In contrast Kopacz et al18 reported that
hypotension as the most common side effect and was
experienced by the patients in both treatment groups at the
start of surgery (21% levobupivacaine, 18% bupivacaine)
and during surgery (32% in both treatment Groups). This
may be due to use of higher concentration (0.75%) of
levobupivacaine and bupivacaine in their study.
Conclusion
We conclude that 0.1% levobupivacaine appears to
provide equipotent post operative analgesia as compared to
0.1% ropivacaine with fentanyl as common adjuvant in
lumbar epidural in patients for lower limb & lower
abdominal surgeries.
Conflict of Interest: None.
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