ORIGINAL RESEARCH

www.ijcmr.com

A Comparative Study of Intrathecal 0.5% Isobaric Ropivacaine Vs
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Nalini A1, Uma Kuragayala2, Bhimeswar MV3
ABSTRACT
Introduction: Pka of bupivacaine and ropivacaine are identical,
but ropivacaine is less fat soluble predicting that ropivacaine will
block A-alpha fibers more slowly than bupivacaine. Intrathecal
spread of local anaesthetic is not affected by patient position
during and after injection is an added advantage of isobaric
solution.
Study aimed to see the anaesthetic efficacy of intrathecal isobaric
ropivacaine 0.5%, with isobaric bupivacaine 0.5% in lower
abdominal surgeries with respect to: 1. Onset and duration of
sensory block, 2. Onset, quality and duration of motor block, 3.
Hemodynamic changes.
Material and Methods: Anaesthetic efficacy of intrathecal
isobaric 0.5% ropivacaine with isobaric 0.5% bupivacaine in
lower abdominal surgeries in 100 ASA grade I and II patients of
both sexes in age group of 19 to 60 years undergoing elective lower
abdominal surgery under spinal anaesthesia were compared. Two
groups of 50 patients each received 3 ml of intrathecal respective
local anaesthetic agents. The pulse rate, mean arterial pressure,
the onset of sensory and motor block, duration of sensory and
motor block was recorded in both groups.
Results: It is found that the intrathecal isobaric 0.5% ropivacaine
produces delayed onset, but similar duration of sensory block and
a statistically significant shorter duration of motor block. The
haemodynamics and the height of block (peak sensory level) are
similar in both groups.
Conclusion: In view of shorter duration of motor blockade,
with similar duration of sensory blockade, haemodynamics and
height of blockade 0.5% isobaric ropivacaine is a better choice for
ambulatory anaesthesia.
Keywords: Isobaric Ropivacaine, Isobaric
Intrathecal, Sensory block, Motor block
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INTRODUCTION
Lignocaine was extensively used local anaesthetic for spinal
anaesthesia, but now the use has fallen dramatically due to
concerns regarding transient neurological symptoms.1
Bupivacaine is the first long acting amide linked local
anaesthetic with advantage over lignocaine in its longer duration
of action. The increase in day care surgery has generated a need
for a local anaesthetic with a quick onset and shorter duration
of action allowing early ambulation. The major concern about
the cardiotoxicity of bupivacaine has led to the development of
ropivacaine, a new long acting amide.2 It is a pure senantiomer.
Ropivacaine’s lipid solubility is less than bupivacaine.3-5 Pka of
bupivacaine and ropivacaine are identical, but ropivacaine is less
fat soluble predicting that ropivacaine will block A-alpha fibers
more slowly than bupivacaine. The L form of ropivacaine is less
cardiotoxic and has shorter duration of action than bupivacaine.
It is available in isobaric, hyperbaric forms. Intrathecal spread
of local anaesthetic is not affected by patient position during
and after injection is an added advantage of isobaric solution.
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It is useful when lower thoracic dermatomal sensory block is
desired and when degree of sympathetic blockade needs to be
minimized. It has little motor block.6 The regression of motor
block was significantly more rapid after ropivacaine than
bupivacaine.7
The present study was undertaken with the objective of
comparing the anaesthetic efficacy of intrathecal isobaric
ropivacaine 0.5%, with isobaric bupivacaine 0.5% in lower
abdominal surgeries with respect to: 1. Onset and duration of
sensory block, 2. Onset, quality and duration of motor block, 3.
Hemodynamic changes.

MATERIAL AND METHODS
With the approval of Institutional Ethical Committee, and written
informed consent from the patients, the study was conducted in
100 elective lower abdominal surgeries under spinal anesthesia
in ASA physical status I-II patients. The age of the patients
ranged from 19-60 years weighing 35-65 and height ranging
from 150-168 cms. All patients were thoroughly examined preoperatively. After explaining the procedure, informed written
consent was obtained. Patients weight and height were noted.
Preoperative vital data such as pulse rate, blood pressure and
baseline investigations like Haemoglobin, urine analysis for
albumin, sugar, blood urea, creatinine and ECG were checked.
Thorough examination of all the systems and airway assessment
were done.
Exclusion criteria included, local infection, bleeding disorder,
patient refusal gross spinal deformity, neurological diseases.
The patients were randomly allocated into two groups of 50
each.
Group A patients received 3 ml of 0.5% isobaric ropivacaine (15
mg). 5 mg/ml.
Group B patients received 3 ml of 0.5% isobaric bupivacaine
(15 mg) 5 mg/ml.
In the operating room appropriate equipment for airway
management and emergency drugs were kept ready. The
horizontal position of the operating table was checked. Baseline
pulse rate, mean arterial pressure, and O2 saturation were
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Parameters
Age (in years)
Sex (Male:Female)
Duration of Surgery (in Min)
* Not Significant

Group A (Mean±SD)
40±13
35:15
94±22.2

Group B (Mean±SD)
45±12.5
36:14
97.4±12.9

‘p’ value
0.543*
0.8264*
0.4924*

Table-1: Demographic Characteristics
Grading of
Motor Block
(Bromage Scale)
0
1
2
3
Total
‘p’

Group A

Group B
100%

No.
22
28
50

%
No.
44
56
50
100
50
0.0001, Significant
Table-2: Grading of Motor Block

%
100
100

recorded preoperatively. Patients were preloaded with 10 ml/
kg of Ringer’s lactate using 18G intravenous cannula. Lumbar
puncture was performed with a 23G spinal needle under aseptic
precautions at L2-L3 or L3-L4 interspace via midline approach
in right lateral position. After confirming free flow of CSF, the
drug was injected and immediately patients were turned supine
position.
The following Parameters were observed
Sensory Block
The onset block was defined as the time between the injection
of anaesthetic and the loss of pinprick sensation at the T10
dermatomal level. Patients were tested with pin prick bilaterally
along the midclavicular line for loss of sensation to pin prick to
assess the sensory block. This assessment started immediately
after turning the patient supine and continued every minute
till the peak block height was reached and the time was noted.
Sensory block was checked every 15 mins till it reached two
segment regression.
Motor block
Modified Bromage scale was used to assess motor block
bilaterally.8
Modified Bromage Scale
Grade 0-No block, able to raise extended legs against gravity
Grade 1-Unable to raise extended legs, but just able to flex knees
Grade 2-Unable to flex knees, but able to flex ankle
Grade 3- Total block, inability to flex ankle
We started Motor block assessment with the patient in supine
position. Complete motor block was deemed to be achieved
when Bromage score of 3 was reached. Duration for complete
motor block recovery was taken as the time from subarachnoid
injection to return of Bromage score to zero.
Vital Signs and Side Effects
Mean arterial pressure, pulse rate was recorded every two
minutes for the first 10 minutes and thereafter every 5 minutes
until the immediate post-operative period. Oxygen saturation
monitored continuously. Decrease of systolic blood pressure
less than 90 mm of Hg or more than 30 mm of Hg decrease
from the base line was considered as Hypotension. This was
managed by incremental doses of 6 mg intravenous ephedrine.

3
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Figure-1: Peak Sensory Level

T6
T4

40%

0%

T12
T8

80%
60%

0

T2

0
Group B

Heart rate was less than 60/min considered as Bradycardia and
managed by incremental doses of 0.3 mg intravenous atropine.
Respiratory rate less than 8/min and/or SPO2 less than 85% were
considered as Respiratory depression. Vomiting was managed
with ondansetron 4 mg intravenously. Urinary retention was
monitored postoperatively and catheterization was planned in
patients with prolonged retention more than 6 hours. Patients
were shifted to recovery room postoperatively
Statistical Tools
The information collected regarding all the selected cases
were recorded in a Master Chart. Epidemiological Information
Package was used for Data analysis. Using this software
ranges, frequencies, percentages, means, standard deviations,
chi square and ‘p’ values were calculated. Kruskull Wallis
chi-square test was used to test the significance of difference
between quantitative variables. The ‘p’ value less than 0.05 is
taken to denote significant relationship.

RESULTS
All 100 patients in two groups completed the study without
any exclusion. We did an inter group analysis and the
results were as followed. Of the 100 patients 50 belonged to
Group A (ropivacaine) and other 50 categorized as Group B
(bupivacaine). Data were presented as range, mean, standard
deviation. The probability value ‘P’ of less than 0.05 considered
statistically significant.
Patient’s demographic data between the two groups were
comparable. In table 1 illustrated the age, sex and duration of
surgery, which are similar in both the groups and statistically
not significant.
In this Figure 1, the distribution of upper extent of sensory block
in both groups was given. T8 sensory level is attained in 90%
in A group (Ropivacaine), and in B Group (Bupivacaine) T8 is
achieved in 68% and T6 in 32, T8 sensory level is attained in
both the groups.
As shown in the Table 2, in Group A 44% attained grade 2 motor
block and 56% attained grade 3 motor block. In group B 100%
attained grade 3 motor block. The p value is 0.0001 which is
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Mantouvalou. M S Rali et al in the study compared the anaesthetic
efficacy and safety of three local anaesthetic agents namely 15
mg racemic Bupivacaine, Ropivacaine and Levobupivacaine
in patients undergoing lower abdominal surgeries showed no
significant difference in duration of sensory block between
the groups.9 It stated delayed onset of motor block of 12 ± 5
minutes and faster recovery of motor block of 100 ± 34 minutes
in ropivacaine group as seen in our study.
Kim S. Khaw et al, in their study compared 25 mg of intrathecal
hyperbaric and isobaric solution of ropivacaine in caesarean
section. The onset of sensory block in isobaric group was 11.4
minutes which was comparable to our study of 10 minutes.
Similarly the onset of motor block in isorbaric ropivacaine
group was 13.8 minutes which was comparable to our study of
14.3 minutes. The duration of sensory block and motor block
was 216 minutes and 184 minutes, where as in our study it

Duration of M.B.
300
200
100

137.2

204.4

0

A Group
B Group
Figure-2: Total Duration of Motor Block (in Minut)

130

Ropivacaine

125
120
115
110
105
100
95

Figure-3: Hemodynamic Parameters

Parameter
Group A
Group B
Time
Mean ± S.D.
Range
Mean ± S. D.
Range
Onset of Sensory block (in minutes)
10.2 ± 2.8
5-15 minutes
4.2 ± 1.0
3-7 minutes
Total Duration of Sensory block (in minutes)
145.9 ± 34.8
100-230 minutes
152.8 ± 9.1
135-180 minutes
Onset of Motor block (in minutes)
14.3 ± 3.1
10-20 minutes
9.3 ± 1.0
6-10 minutes
Total Duration of Motor block (in minutes)
137.2 ± 35.5
80-240 minutes
204.4 ± 37.2
100-300 minutes
NS - Not significant
Table-3: Onset and Duration of Sensory and Motor Blockade
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Bupivacaine

1 min.
2 min.
3 min.
5 min.
10 min.
15 min.
20 min.
25 min.
30 min.
35 min.
45 min.
60 min.
75 min.
90 min.
105 min.
120 min.
150 min.
180 min.

DISCUSSION

was 145.2 minutes and 137.2 minutes respectively, and the
difference in this results was due to usage of higher dose of 25
mg of isobaric ropivacaine in their study.10
Jean Marc, Malinovsky et al in their study compared 15 mg
of intrathecal isobaric ropivacaine with 10 mg of isobaric
bupivacaine in patients scheduled for transurethral resection
of bladder or prostate. The study showed no difference in
hemodynamic effects between their groups as correlated with
our study. The study reported similar intensity and the duration
of motor block with isobaric ropivacaine was 165 minutes and
that of bupivacaine was 184 minutes. The difference in the
duration of motor block in the above study is comparable to
our results.11
Helena Kallio, Snail E. V. T. et. al., conducted the randomized
prospective double blinded study with 90 ambulatory lower
extremity surgical patients, who were given 2 ml of isobaric
ropivacaine 1%, 0.75% and isobaric 0.5% bupivacaine. In
this study, they observed that adequate block level with
hemodynamic stability has occurred. And also found that faster
motor recovery of 137.2 minutes along with ropivacaine, while
comparing to bupivacaine (204.4 minutes).12
Fettes P. D. W., Hocking G et al conducted a study in 40 patients
undergoing elective perineal surgery under spinal anaesthesia
receiving either 15 mg of isobaric ropivacaine or 15 mg of
hyperbaric ropivacaine. The onset of sensory block in isobaric
ropivacaine group was 10 minutes which was comparable to our
study of 10 minutes. Duration of sensory and motor block in
isobaric ropivacaine group was 270 minutes and 180 minutes
respectively. This shows that duration of motor block is shorter
than sensory minutes and its recovery of 120 minutes. The
difference in the rapid onset and recovery of motor block in
hyperbaric versus isobaric ropivacaine group is attributed to the
baricity of the solution.13
McNamee et al compared 17.5 mg of plain ropivacaine with 17.5
mg plain bupivacaine was given in patients who under gone total
hip arthroplasty operation under spinal anaesthesia. The onset of
Mean Systolic Blood Pressure

statistically significant.
Table 3 shows the average time taken for onset of sensory
block is 10.2 minutes in group A (Ropivacaine) and 4.2 minutes
was shown in group B (Bupivacaine). The p value was 0.0001
which was significant. In this table duration of sensory block in
Group A was 145.9 minutes and in Group B is 152.8 minutes.
The ‘p’ value was 0.145 which was not significant. The onset
of motor block distribution in both groups was depicted. The
p value was 0.0001, which was significant. The onset of motor
block time to achieve a Bromage score of 3 was significantly
faster in bupivacaine group of 9.3 minutes when compared with
ropivacaine of 14.3 minutes with shorter duration of motor
block in Group A (Ropivacaine) of 137.2 ± 35.5 than Group B
(Bupivacaine) with significant ‘p’ value of 0.0001.
The study showed stable hemodynamic status with decreased
incidence of hypotension and insignificant ‘p’ value.
The Figure 2 shows shorter duration of motor block in Group A
(Ropivacaine) of 137.2 ± 35.5 than Group B (Bupivacaine) with
significant ‘p’ value of 0.0001.
In Figure 3 hemodyanmic Parameters of this study showed stable
hemodynamic status with decreased incidence of hypotension
and insignificant ‘p’ value.

‘p’
0.0001 NS
0.145 NS
0.0001 NS
0.0001 NS
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sensory block in both groups was 2 minutes. But in our study, it
was 10 minutes in ropavacaine and 4 minutes bupivacaine. The
difference is due to method of testing of sensory loss to ice in
the above study. The duration of motor block is 130 minutes in
ropivacaine group which was comparable to our study of 137.2
minutes.6 The duration of motor block in bupivacaine group was
230 minutes whereas 204 minutes in our study. Thus the above
study is showing shorter duration of motor block in ropivacaine
group as seen in our study. The duration of sensory block in the
study was 180 minutes in ropivacaine group and 310 minutes
in bupivacaine group where as 145.9 minutes and 152 minutes
respectively in our study. The difference in the duration of motor
and sensory block of bupivacaine group between their and our
study may be attributed to different dosage used in their study.
A randomized, double blinded study of 60 patients scheduled for
lower limb surgeries received 2,4,7,10, or 14 mg of ropivacaine
diluted to 2.8 ml with normal saline. Anaesthesia was successful
in 0, 0, 42, 83, and 100% of the 2, 4, 7, 10, 14 mg given groups
respectively. In the lower limb surgeries, for spinal ropivacaine,
the derived value for ED95 was 11.4 mg. and derived value for
ED50 was 7.6 mg.14 In our study we used 15 mg of ropivacaine
which provided effective anaesthesia.
Whiteside JB done a comparative study for spinal anaesthesia
in elective surgeries by using ropivacaine 0.5% (in glucose
5% solution) along with bupivacaine 0.5% (in glucose 8%
solution) and observed that ropivacaine 15 mg in glucose 50
ml-1 provides reliable spinal anaesthesia of shorter duration and
with less hypotension than bupivacaine. The recovery profile
for ropivacaine may be of interest given that more surgery is
being performed in the day care setting15 as seen in our study.
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CONCLUSION
In view of shorter duration of motor blockade, with similar
duration of sensory blockade, haemodynamics and height
of blockade 0.5% isobaric ropivacaine is a better choice for
ambulatory anaesthesia.
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