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Comparative Study of 0.75% Isobaric Ropivacaine and 0.5% Isobaric
Bupivacaine in Epidural Anaesthesia in Lower Abdominal and Lower
Limb Surgeries
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Background: We did a study to compare the efficacy and sideetsfof epidural 0.5% Bupivacaine with epidurabB%/Ropivacaine in lower
abdominal surgeries and lower limb surgerfasbjects and Methods:The study was done on 60 patients with 30 patiengach group. Each
group received 20 ml epidural drug either 0.5% Bapaine (group B) or 0.75% Ropivacaine (group R)L2AL3 or L3-L4 interspace for
elective lower abdominal or lower limb surgerieheTblock characteristics, haemodynamic changesd& sifects were observed and
compared between the groupsults: The time of onset of the sensory block at T10 wasssically insignificant between the groups B and
R. [10.5 £ 1.68 and 10.87 + 1.63 respectively] phfients in group B and 15 patients in group Rimadimum sensory level of T6. The time
of onset of sensory block at T6 was 16.63 + 1.93.@) in group B and 16.07 + 2.12 (n=15) in grougpR0.4120).The time of onset of
motor block was 16.63 + 1.81, 15.9 + 1.88 respebyivor Grade 1 modified bromage score and 25.2304, 24.77 + 1.85 for Grade 2 and
29.31 + 3.1 (n=26) in B, 29.04 + 2.65 (n=24) foade 3 block. 26 patients in Group B and 24 patienggsoup R had maximum motor level of
grade 3 (p>0.05). The time for two segment regoessif the sensory block was 160.27 + 31.01 and9B62 26.85 and statistically
insignificant (p>0.05). 25 patients in group B &l patients in group R had excellent anaesthesia,each group had good or satisfactory
anaesthesia whereas 2 in group B and 4 in grobpdRunsatisfactory anaesthesia (n=30). Bupivadadwea statistically significant longer
duration of motor block (284.27 + 24.20 min) congzhto Ropivacaine (240.1 + 19.19 min) (p<0.0001he ®uration of sensory block was
statistically insignificant between the groups (377+ 41.36 and 325.34 + 37.96 min respectivéypatients in group B and 3 in group R
had hypotension. 5 in group B and 3 in R had nausedting. The incidences of bradycardia and slingmwere comparable between the
groups (3:2 and 2:3 respectively). The haemodyngaiemeters-heart rate, systolic blood pressuastalic blood pressure and mean blood
pressure were comparable in between the grodpaclusion: The duration of the motor block was significantlyogter in Ropivacaine
compared to Bupivacaine which is desirable in tostjpperative period. Also, Ropivacaine showedelesscidences of side effects -
hypotension, bradycardia, nausea/vomiting. Theeefepidural ropivacaine is a safe alternative tidpl bupivacaine in lower abdominal
and lower limb surgeries.
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catheter. In 1949, the first lumbar continuous et was
Introduction reported by a Cuban scientist Manuel Martinez Clatbia
1956 John J Bonica described the epidural apprdach
Spinal anaesthesia, epidural and caudal anaestéesialso paramedian spac@.
called neuroaxial anaesthesia. Neuroaxial anaeatisesafer Bupivacaine was discovered in 1987t is an amino amide
than general anaesthesia if managed well and cavider local anaesthetic and is cardiotoXic.
pain relief even in the post-operative peritd. Ropivacaine was developed after bupivacaine in vaw
The first epidural anaesthesia was given in 1901 cardiotoxicity associated with Bupivacaine. Ropaiae has
independently by two French scientists-Jean Antisasard clinical (pharmacodynamic) effects similar to thosé
and Fernand Cathelin by approach through the caudalpupivacaine, but is associated with a lower pdarior
epidural space. The first lumbar approach epidural cardiovascular toxicity. Ropivacaine is availabtdyoas the
anaesthesia was given twenty years later in 192Fidgl (S)-stereoisomer, which has inherently less affifidr the
Pagés Miravé. The identification of the epidurahem by cardiac sodium chann@l.
‘loss of resistance. technique and ‘hanging dropthed was ~ The enantiomerically pure (S-enantiomer) amide lloca
discovered by Archille Mario Dogliotti. In 1931,Romanian anaesthetic drug ropivacaine blocked nerve fibres
Obstetrician Eugene Aburel injected LA through & si  responsible for transmission of pain (A delta andil@es)
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more completely than those that control motor fiomci(A
beta fibres) in in vitro studidd.

The potency of Ropivacaine is 60% of that of bapaine"!
The dose-ratio ropivacaine:bupivacaine showing lami
profiles of effects was 3:2, and, at equal dosessthesia
was less intense using ropivacaffieRopivacaine blocks
fibres responsible for transmission of pain (A dedind C
fibores) more completely than those that control anot
function (A beta fibres!

In our study we compared the efficacy of 0.5% ismba
Bupivacaine and 0.75% isobaric Ropivacaine in eidu
anaesthesia in lower abmominal surgeries and |dindy
surgeries.

Aims And Objectives

done- Hb, TC, DC, Platelet count, BT, CT, ECG, CxXid
RFT. Informed written consent was taken from atiquas.

On the day prior to surgery, the patients werexaarened.
Patients were kept nil orally after 10pm.

On the day of surgery, in the pre-operative rogrravenous
cannulation was done and IV ringer lactate 500 ralsw
given. Randomisation was done by the anaesthesblgo
did not participate in the observation of the stpdyameters.
Patients were then taken to the operating room.tipéaura
monitors were connected and the vitals - ECG, hesg,
SpO2, NIBP were recorded.

Under all aseptic precautions, after infiltratiorf @%
lignocaine 2ml of local anaesthesia, epidural spaee
identified by loss of resistance technique at L2faBlower
abdominal surgery and L3-L4 interspace of lowerblim

The aim of our study was to observe and compare theorthopaedic surgery preferably, in the left latgrasition and

efficacy of 20ml epidural 0.5% bupivacaine and 20mi
epidural 0.75% ropivacaine in lower abdominal aaddr
limb surgeries. The primary objective of the studss to
observe the sensory and motor block characteristiahe
two study drugs by observing the time of sensorgebrat
T10 and T6; and motor onset of bromage scale goade 2
and 3; percentage of maximum sensory dermatomal Iev
each drug group; time for two segment sensory ssipa;
quality of motor block, duration of motor block; rdtion of
sensory block (time of first request for pain rBliguality of
anaesthesia and side effects.

epidural catheter was left in place. Injection gaine 2%
with adrenaline test dose 3ml was given. Patierd then
made to lie down supine. The study drug (20ml)ezith5 %
bupivacaine or 0.75% ropivacaine was given. Thee tiofh
injection of epidural bolus dose was noted as tiaeo.
Surgery was started only when adequate surgicasnaia
was attained. Further epidural top-ups were givag m the
post-operative period when the patient first conmgd of
pain.

The sensory block characteristics were assessedibyg pin
prick method at the mid-clavicular line bilaterallyhe motor

block was assessed by modified bromage scale.
Subjects and Methods »
Modified Bromage Scale

. T . . Grade Definition
After obtaining the institutional ethical committeand 0 No motor biock

informed written consent, 60 patients of ASA 1 akd 1 Inability to raise extended leg; able to movedsand feet
belonging to age group 18-60 years, posted fotiekeower 2 Inability to raise extended leg and move knee; fblmove fee
abdominal and lower limb surgeries of short and| 3 Complete block of motor i

intermediate duration were taken for the study. pagents

were divided into two groups - Group B and Group3ERoup The following block characterstics were noted:

B received 20 ml 0.5% bupivacaine and group R wecki 1. Time of sensory onset at T10: Time from epiduralgdr

20ml 0.75% ropivacaine in the epidural space. Ratie injection to the loss of sensation at T10 dermattavel.

posted for surgeries, of short and intermediateatitu, of 2. Time of sensory onset at T6: Time from epiduralgdru

lower abdominal surgeries and lower limb were talprfor injection to the loss of sensation at T6 dermattevel.

the study. 3. Time of onset of motor block of gradel: Time form
epidural drug injection to the attainment of Bromag

The inclusion criteria of the study were: score of 1.

Age 18 — 60 years 4. Time of onset of motor block of grade 2: Time form

Both gender epidural drug injection to the attainment of Bromag

Lower abdominal surgery score of 2.

Lower limb orthopaedic surgery 5. Time of onset of motor block of grade 3: Time form

ASA physical status i and Il epidural drug injection to the attainment of Bromag
score of 3.

The exclusion criteria were 6. Highest sensory dermatomal level achieved

Patient unwilling 7. Time for two segment sensory regression: Time taken

Any bleeding disorder or patient on anticoagulants from the epidural drug injection to the regressidrthe

Neurological and musculoskeletal disease maximal sensory regression by two dermatomomes

Local infection at the injection site 8. Time of motor block duration: Time from epiduraludr

History of allergy to local anaesthetic and sighaltergy to injection to the motor block recovery to Bromage 0.

lignocaine test dose significant history of drugtdlol abuse 9. Time of sensory block duration: Time from epidudlalg

Patients with Cardiac arrhythmias Patients with atiyer administration to the time when the patient filstjuests

contraindication for regional anaesthesia for first pain relief medication.

In the pre-anaesthesia assessment clinic, aftéorpisnd 10.Quiality of motor block (Bromage grade 1, 2 or 3)

physical examination, the following investigationsere 11.Quality of Anaesthesia assessed based on

anaesthesiologists’s judgement.
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Definitions:
1. Hypotension: was defined as fall in MBP 20% beldw t

Table 5: Maximum level of sensory block achieved ireach

baseline or SBP below 90 mm Hg
2. Bradycardia was defined as heart rate below 50s kst

minute.

Vital parameters were recorded every 5 minutesutjinout

group

Maximum level Group B Group R
achieved

T6 16 15

T8 9 8

T10 5 7

the surgery and every 15 min in the post operatéréod.
Statistical analysis

Table 6: Time for two

segment sensory regression

The mean and standard deviation was obtained fiawh ef
the measured quantitative parameters. The datamalgsed
by independent T test between the groups. The &eval

Time of Two Segment
Sensory Regression

Group B

Group R

<0.05 was taken as significant.

(min)

Mean +SD 160.27 +31.01 162.93 + 26.85
Range 135-210 107-218

P value 0.7231 [NS]

Results

Table 7: Quality of motor block

The demographic data compared were age, sex, heightBromage Score Group B (n=30) Group R (n=30)

weight and height and was found to be comparal#6.(%) Grade 0 0 0
Grade 1 0 0

- Grade 2 4 6

Table 1: De_mographlc Data Grade 6 22

Demographic Group B Group R P value

Data (n=30) (n=30) - -

Age (in years) 35.53+12.56 36.129.15 0.8424 [Ns] _Table 8: Duration of motor block

Sex (M:F 16:14 1717 [NS] Duration of motor Group B (n=30) Group R (n=30)

Weight (in kgs) 55.67+12.93 55.6+10.08 0.9823 [Nj5] |_block (min)

Height (in cms ) 159+6.25 160+6.85 0.4936 [N§] | Mean +SD 284.27 +24.20 240.1 £19.19
Range 232-332 197-263

Table 2: Time of Onset of Sensory Block at T10 P value 0.0001 [p<0.05, Significant]

Time of Onset
Sensory (min) at T1(

Group B (n=30) Group R (n=30)

Table 9: Duration of sensory block/Analgesia

Mean +SD 105+ 168 1087 +1.63 Duration of senory | Group B (n=30) Group R (n=30)

Range 7-15 8-14 block (min)

P value 03945 (NS] Mean +SI 31747 413 32534 £ 37.96
LT Range 262-390 264-389

T_able 3: Time of Onset of Sensory Block at T6 B value 0.4459 INS]

Time of Onset

Group B Group R

Sensory (min) at T6

Table 10: Quality of Anaesthesia.

ET10
uTs
T6

2 4

0 +

Bupivacaine(n=50)

Ropivacaine(n=50)

Chart 1: Maximum level of sensory block attained ineach
group

Mean +S[ 16.63+1.93 (n=1 | 16.07 +2.12 (n=1! Quality of Anaesthesi: | Group B (n=30) Group R (n=30)
Range 12-18 13-19 Excellent [2 25 23
P value 0.4487 [NS] Good [1] 3 3
Not satisfactory [0] 2 4
Table 4: Time of Onset of Motor block
Time of Onset | Group B Group R P value Table 11: Side effects
Motor (min) Side Effects Group B (n=30) Group R (n=30)
Modified bromage score Hypotension 6 3
Grade 1 block 16.63+1.81 | 15.9+1.88 0.1294 [NS] Bradycardia 3 2
(n=30 (n=30 Nausea/Vomitting 5 3
Grade 2 block 25.13+2.01 2477 +1.85 0.4656 [NS] Shivering 2 3
(n=30) (n=30) . .
Grade 3 block 203131 | 2904+265 | 0.7463[N9] The changes in the heart rate, systolic blood press
(n=26) (n=24) diastolic blood pressure and the mean blood pressere

statistically insignificant between the two grops0.05).
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Figure 1: Changes in the Heart Rate
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140 The time of onset of motor block was comparableveet

120 W the two groups B and R [16.63 + 1.81 min, 15.9 881min

100 | respectively for Grade 1 modified bromage scorel [@5.13
+ 2.01 min, 24.77 + 1.85 min for Grade 2 Bromagerst

801 26 patients in Group B and 24 patients in group &l h
60 3= buphacaine maximum motor level of grade 3 in modified bromagale
a0 —m—ropivacaine and the time of onset was [29.31 £ 3.1 min (n=6},

29.04 + 2.65 min (n=24) in R for Grade 3 Bromagersf

The difference was statistically insignificant (p89).

The time for two segment regression of the senstogk
R was also comparable between the groups (p>0.09) 376t

< 31.01 min and 162.93 + 26.85 min respectively]

26 patients in bupivacaine and 24 in ropivacair grade 3

block. Only 4 patients in group B and 6 in grouphRd

maximum level of motor block of grade 2.

% Bupivacaine had a longer duration of motor bloc84(27 +

51 '—%—\N 24.20 min) compared to Ropivacaine (240.1 = 19.18).m

7 The difference was statistically significant (p<@0Q).

20

0+

R 3 & & & & & & & & & &
LA S S S S S S S S S S
S ¢ & & & & & & & £
R B N S

Figure 2: Changes in the systolic blood pressure

7 However, the duration of sensory block was statdit
50 7 insignificant between the groups (317.47 + 41.36 rand
4 —¥=tuphacaine 325.34 + 37.96 min respectively). 25 patients iougr B and
30 SSRGS 23 patients in group R had excellent anaesthesia,each
20 4 group had good or satisfactory anaesthesia whergas
10 group B and 4 in group R had unsatisfactory anasgth
0l (n=30).
@\& & ¢ 60@* 6 patients in group B and 3 in group R had hypatens in
© < group B and 3 in R had nausea/vomiting. The inaidsrof
Figure 3 changes in the diastolic blood pressure bradycardia and shivering were comparable betwéen t
groups (3:2 and 2:3 respectively).
100 The haemodynamic parameters-heart rate, systobodbl
%0 | P‘M pressure, diastolic blood pressure and mean hboessure
80 - were comparable in between the groups.
70 1 McGlade et al*® compared 0.5% ropivacaine and 0.5%
60 bupivacaine in 67 patients (32 patients in R ang&ents
50 1 Py mieacsine in B) with 20ml of study drug in epidural anaesthest L-
40 1 —m—Ropivacaine L3/L3-L4 interspacae for orthopaedic surgeries. dhset at
%0 7 T10 dermatomomal level was 10 min (5-15min) for
20 Ropivacaine and 10min (6-15 min). The duration ®&&shrs
1o (2.7-4.3 hrs) and 3.4 hrs (2.5-3.8 hrs) respegtivdaximum
o block height was T6 (T2-T12) and T6 (C7-T10) resipvety.

€ & & & & & & & & & 8 3+

& N S N N S N S N N S S

N C & & & & & & & & &6
R S 6{,"

The motor and sensory block was judged satisfadtoRg%
of patients in R and; 71% and 62% of patients in9B.
patients in R and 8 in B showed no apparent molmekb
Cardiovascular changes were comparable in bothpgrddo
Discussion statistical differences were found in the studyapagters in
between R and B groups.

1 .
We did a study to compare the efficacy of 20ml et~ Peduto et df!! compared epidural ~ 15ml  0.5%
doses of 0.5 % Bupivacaine and 0.75% Ropivacaifiewer ~ |€vobupivacaine and 0.5% ropivacaine in 60 pati¢ms0)
abdominal surgeries and lower limb surgeries ipafients, ~ Of ASA 1-3 in lower limb surgeries. The onset tiofanotor
of ASA 1 and 2, of age from 18-60 years, in twoup® of block was 29 + 24 min, with ropivacaine it was 222min
30 patients in each group. All the patients congolethe (P = 0.41). levobupivacaine took 105 + 63 min faomplete

Figure 4: Changes in the mean blood pressure

study. resolution of motor block took with levobupivacaimed
The demographic data was comparable in between thefOPivacaine took 95 + 48 min with ropivacaine (F0:86).
groups (p>0.05). The time for regression of sensory block to T12 #8Ss +

comparable between the groups B and R. [10.5 + t8 ropivacaine (P = 0.46). The authors concluded that
and 10.87 + 1.63 min respectively]. 16 patientgioup B levobupivacaine 0.5% 15 ml produces an epiduratklo

and 15 patients in group R had maximum sensonyl lef/e  Similar to ropivacaine 0.75% 15 ml.

T6. The time of onset of sensory block at T6 wa3& Brendan et df? compared 25ml epidural ropivacaine (0.5%,
1.93 min (n=16) in group B and 16.07 + 2.12 minX&kin 0.75%, 1.0% and bupivacaine 0.5%) in patients guieg
group R (p=0.4120). abdominal hysterectomy in 120 patients. The mossistent
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differences were noted between ropivacaine 1.0%0a5% We therefore conclude that epidural ropivacaine lwarsafe
and the least consistent between ropivacaine 0G%:;% alternative to epidural bupivacaine in lower abduwethiand
and bupivacaine 0.5%. The main difference between lower limb surgeries.
ropivacaine 1.0% and bupivacaine was in sensorgtidur.
No serious adverse events occurred in this study.
Tuttle et af*® conducted a study comparing 20 ml epidural
0.75% ropivacaine and 0.75% bupivacaine at L2-3IL3-
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