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ABSTRACT Background and Objectives: Several studies have demonstrated that certain drugs when used for epidural block shortens
the duration of motor block with minimal effect and quality and duration of sensory block . This study is undertaken to
assess the efficacy of Ropivacaine when compared to bupivacaine in epidural block in parturients undergoing cesarean section.
Methods: A prospective, randomized double blinded study was carried out in Government General Hospital, Kurnool, in which 60 parturients
(ASA I or II) undergoing elective cesaren surgeries were included. Patients were randomly divided into two groups of 30 each, named as A
(Ropivacaine) group and B(Bupivacaine) group. Group A received 20 ml of 0.5% Ropivacaine and Group B received 20 ml of 0.5% Bupivacaine.
The onset time and duration of sensory and motor blockade were recorded. Haemodynamic variables (i.e. heart rate, non-invasive blood
pressure, 02 saturation) are recorded for 24 hours post operatively.
Results :The onset time of sensory blockade, duration of analgesia and 2-segment regression of sensory blockade was comparable between the
two groups. The motor blockade was of slower onset, less intense and of shorter duration in Ropivacaine group compared to that of
Bupivacaine group (p < 0.05).There was no much variation in systolic and diastolic blood pressure in both groups. There was no significant
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difference between the two groupsin heart rate at any point of surgery. No symptoms and signs of toxicity were seen in both the groups.

INTRODUCTION : Regional Anaesthesia for caesarean section is
widely used in clinical practice. There are few choices of local
anaesthetics to be used for epidural anaesthesia during caesarean
section. Ropivacaine 0.5% has been shown to be effective agent for
providing epidural anaesthesia for Caesarean section providing
similar conditions to 0.5% Bupivacaine.

Epidural anaesthesia is obtained by blocking spinal nerves in the
epidural space as the nerves emerge from the dura and then pass into
the intervertebral foramina. The anaesthetic solution is deposited
outside the dura and therefore differs from spinal and subdural
anaesthesia, where the solution is deposited in the subarachnoid
space. Continuous epidural anaesthesia is given by passing a
catheter into the epidural space.'

The amide local anaesthetics like Bupivacaine are widely used for
epidural anaesthesia.lt is a racemic mixture of the dextro and levo-
stereoisomers. However the dextro-enantiomer makes Bupivacaine
a more cardiotoxic drug.6 Bupivacaine depresses the rapid phase of
depolarisation (Vmax) in purkinjee fibres and ventricular muscles.
The rate of recovery is slower in Bupivacaine due to incomplete
restoration of Na+ channel available in between action
potentials,which gives Bupivacaine the arrythmogenic potential’.

Thereports on cardiotoxicity with Bupivacaine provided the impetus
to develop newer local anaesthetic drug with less systemic toxicity
and ideallocal anaesthetic characteristics.

Ropivacaine, the recently introduced propyl homologue of
Bupivacaine is a pure S(-) enantiomer.lt is associated with a reduced
incidence of both cardiovascular and central nervous systems
toxicity, has more specific effects on sensoryrather than motor nerve
fibres.***

The relevant pharmacokinetic differences include lower lipid
solubility, a slightly higher plasma clearance and shorter elimination
half-life compared with racemic Bupivacaine with a similar degree of
plasmaprotein binding".

The present study was done to compare 0.5% Ropivacaine with 0.5%
Bupivacaine for establishing epidural block. The primary aim was to
study the speed of onset of block and the Secondary aim was to
compare the success and the quality of sensory block and the extent

and duration of motor block.

MATERIALAND METHODS

Source of data: Sixty patients admitted in Government General
Hospital ,Kurnool undergoing Elective caesarean section procedure
from2015-2016

Inclusion criteria:

1)Patientbelonging to ASA grade I and gradeII.

2)Patients >/18years age.

3)Elective caesarean section with or without tuballigation
4)Patients Height >/150cms

5)Patients weight <100kgs

Exclusion criteria:

1)Patientrefusal

2)Patient belonging to ASA grade I11&grade IV.
3)Infection at thessite of injection.
4)Coagulation abnormalities.
5)Hypersensitive tolocal anesthetics
6)Neurological or neuromuscular disease.
7)Maternal diabetes mellitus

8)Alcohol/ drugabuse

PREANAESTHETIC EXAMINATION AND PREPARATION:
Hospital ethics committee approved the protocol and ethical
clearance certificate was obtained.

Preanaesthetic checkup was done one day prior to the surgery.
Patients were evaluated for any systemic disease and laboratory
investigationsrecorded.

The procedure of epidural block was explained to the patient and
written informed consent was obtained.The patients were educated
about the procedure and side effects of epidural analgesia to gain the
confidence and co-operation of the patients.

All patients had intradermal sensitivity test, only those with normal
response were included.

Preparation of the patient included period of overnight fasting.
Premedication was done with oral tablet Alprazolam 0.25mg and
capsule Omeprazole 20 mg.
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METHOD:
Sixty patients were randomly allocated into two groups of thirty
each.

GROUP A: Thirty patients received Ropivacaine 0.5%
GROUP B: Thirty patients received Bupivacaine 0.5%

PREPARATION OF OPERATING ROOM:
Anaesthesia work station was checked. Emergency drugs and
equipmentrequired for intubation were kept ready.

PROCEDURE:
On the day of surgery,preoperatively pulse rate, blood pressure and
respiratoryrate wererecorded in addition to height and weight.

An 1.V access was secured with 18G IV cannula before the procedure
and 500ml of ringer lactate was infused to preload the patient.

MONITORING:

DASH 3000 monitor connected to the patients included non invasive
BP, oxygen saturation using pulse oximeter and baseline
PR,BP,SPo2were recorded . Threelead ECG with standard Lead Il was
used when necessary.

Epidural block was performed with the patient in left lateral position
under strict aseptic precautions. After infiltrating the skin with 2cc of
1% lignocaine at L2-L3 or L3-L4 interspace, epidural block was given
with 18G Tuohy needle using the standard midline approach.The
Epidural space was identified by “loss of resistance to air technique”.
3ml of local anaesthetic solution was injected as a test dose to rule
out intrathecal infiltration. The patient was asked to move their toes
of the dependent limb gently. After waiting for three minutes,when
subarachnoid injection was ruled out,18G Epidural catheter is
threaded into the space, needle was withdrawn carefully so that 4cm
of the catheter was in the epidural space.The catheter was carefully
taped over the back and patient was put in supine position.The
remaining drug wasinjected carefully.

The following parameters were observed:

* Time of onset of sensory block at various dermatomal levels
using pin prick

* Highestlevel of sensoryblock.

* Timeofonset ofmotorblock.

* Duration ofanalgesia.

*  Timeto2-segmentregression of sensoryblock

¢ Duration and intensity of motorblock

* Recordingtheblood pressure and pulserate at various intervals.

* Complicationsarising intraoperatively

» Postoperative complications.

The Motor blockade was graded using the Modified Bromage scale.
GRADE 0-No paralysis (can fully flex the kness and feet)

GRADE I-Inability to raise extended leg(able to move the feet only)
GRADEII -Inability to flex knee(able to move the feet only)

GRADE III-Inability to flex the ankle and digits (unable to move
knees,feet)

Total duration of analgesia is taken as the time from the injection of
drugto the firstrequest for rescue analgesia.

During surgery,all patients received oxygen(6lit/min) via Hudson
mask.Any necessity of supplementation of anaesthesia was looked
for in event of an inadequate block,patchy analgesia etc.Episodes of
changes in blood pressure more than 30% of baseline,pulse rate more
than 20% of baseline were noted and treated with Ephedrine L.V &
Atropine 0.6 mgL.Vrespectively.

Complications like nausea,vomiting, hypotension,bradycardia,
dizziness, convulsions, shivering etc., were noted.
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DISCUSSION

Caesarean section is one of the most commonly done operative
procedures in clinical practice. Introduction of new local anaesthetic
like Ropivacaine which are safe to use in pregnancy because of lower
central nervous system and cardiotoxic potential than Bupivacaine.

Bupivacaine has been used as standard local anaesthetic agent for
epidural block and was found to be more than four times more cardio
depressant and arrhythmogenic . The search for new local
anaesthetic as effective and long lasting as Bupivacaine but fewer
toxic side effects has resulted in Ropivacaine. several studies showed
that Ropivacaine appears to provide a greater margin of safety than
Bupivacainein terms of cardiotoxicity.

The aim of the present study was to assess the Clinical efficacy of
Ropivacaine when given extradurally for Caesarean section.

The present study was done in 60 patients divided into two groups.
Group A Ropivacaine 0.5% and Group B Bupivacaine 0.5%. The
patients were assessed for onset, duration and extent of sensory
block,motor block and hemodynamic parameters.

SensoryBlock
Morton et al in their study found 84% of his patients reached a
sensoryblockat T6 dermatomallevel when 7.5mg/mlwas used.’

Griffin from their study confirmed the results of other workers that
with equal doses and concentrations, the profile of sensory block
with time is same for Ropivacaine and Bupivacaine. we could find the
difference in the time of onset of sensory block. Patients in
Ropivacaine had earlier onset of block but there was no difference in
dermatomal level of distribution .The findings in our study correlate
with the study doneby Griffin et tal "

Crestedelt et al compared the pharmacological properties of
Ropivacaine and found that 100 to 150mg was sufficient to produce
the desired clinical effect .we have used a total dose of 100mg in our
clinical study and we have achieved adequate desired effect.

Edward Crosby et al in their study found that one third of the
patients needed supplementation.10 In our study few patients in
Ropivacaine group had discomfort on exteriorisation ofuterus.We
had used a minimal dose of 100 mg and a concentration of 0.5%
Ropivacaine which could have resulted in discomfort in small group
of patients. This correlates with the work done by Edward and
Crosby. " Most of the patients needed no supplementation but only
reassurance.

Several studies have demonstrated longer duration of sensory block
with Bupivacaine than with Ropivacaine . Our study however
showed only minimal increase in the duration of analgesia in
Bupivacaine group which when compared was statistically not
significant .The duration of sensory block and two segment
recession of sensoryblock was not significant clinically.

Motorblock

Edward et al showed that Bromage score and time for onset of motor
block was similar in patients who received Ropivacaine and
Bupivacaine.” Brockway et tal found that there was difference in
onset time and shorter duration of motor block in Ropivacaine group
when compared to Bupivacaine group .” The present study showed
that both Bromage score and time of onset of motor block were
similar in patients who received Ropivacaine and Bupivacaine. We
have used 0.5% in our study which produces less motor block
correlates the results of study done by Edward and Sandier."

In our study 5mg/ml produced a satisfactory motor block in
majority of the patients. The onset of block is satisfactory and most of
the patients undergoing Caesarean section do not need muscle
relaxation and their by reducing the total dose of the Local
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anaesthetic. It is evident from our study that there is no need to use
higher concentration and results are convincing that a concentra-
tion of 5mg/ml provides satisfactory operative conditions. .

Griffin and Reynolds etal showed that quality of motor blockis same
inboth the groups but the duration of motor block (Bromage score 1
and 2) was shorter in patients who received Ropivacaine."

The above findings was consistent with our study showing longer
duration of motor block with Bupivacaine which was statistically
significant.

Hemodynamic effects

Epidural Anaesthesia produces preganglionic sympathetic block
which produces hypotension and its associated changes in the heart
rate .Two important precautions have been taken in our study one
was to preload the patients with 500ml ringer lactate half hour
before the epidural block and placement of 10cms wedge under the
right hip which is commonly responsible for hypotension due to
aortocaval compression.

Kerkkamp and Gielen et al found that hypotension was seen with
epidural administration of Bupivacaine and Ropivacaine.” In our
study more number of patients in Bupivacaine group developed
hypotension and bradycardia which was managed with intravenous
fluids and atropine.”

Irestedltand his co-workers compared pharmacokinetic properties
of different doses of Ropivacaine and observed clinical effects and
outcome and have suggested that 150mg as bolus dose and observed
hypotension with this dose.

The changes in systolic and Diastolic blood pressure in our study
were minimal and was not statistically significant. The findings were
in correlation with the findings of Griffin and Reynolds."

Otherside effects:

In the setting of Epidural anaesthesia, postoperative nausea and
vomiting is usually caused by hypotension. In patients who undergo
caesarean delivery with epidural anaesthesia, these problems canbe
aggravated by uterine manipulation and peritoneal closure. Most of
the symptoms were mild ,self limiting and no anti emetics were given
This is due to preoperative administration of Ondansetron. No other
side effects were seen.

Neonatal outcome

The effects on the new born were not studied but most of the
newborns had good APGAR scores after 1 and 5 minutes and no
child had respiratory depression.

CONCLUSION : Ropivacaine 0.5% and Bupivacaine 0.5% produced a
similar onset of sensory block with equally satisfactory duration and
quality block for caesarean section. The motor blockade was of
slower onset, shorter duration and less intense with Ropivacaine
compared to that of Bupivacaine . There was no significant
hemodynamic changes and any other side effects among both the
groups.No Neonatal effects were seen in both groups
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