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Haemodynamic Comparison between Isobaric Bupivacaine Fentanyl
and Isobaric Ropivacaine Fentanyl for Lower Abdomoinal and Lower
Limb Surgery
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Background: Spinal anesthesia is the most commonly used meshadaesthesia and analgesia in lower limb surger&pinal anaesthesia
causes more sympatholysis and haemodynamic disitebahan general anesthesia. A low dose of lowsthetic is preferred which may
occasionally cause failure of spinal anaesthediaréfore, different adjuvants are added to locektretic to achieve desired level anesthesia.
Aim: The aim of this study was to compare intragpiee haemodynamic changes associated with inteaathuse of isobaric 0.5%
Bupivacaine 3ml(15mg)and isobaric 0.5% Ropivac@&m#(15mg)both with 20 mcg(0.4ml) Fentanyl in patiemdergoing lower abdominal
and lower limb surgerySubjects and Methods:100 patients were divided into two groups of fifsich. First group (Group B) was given
spinal anaesthesia with 0.5% bupivacaine 3ml(15mity) 20mcg (0.4ml) Fentanyl and second group (®rB) was given spinal anaesthesia
0.5% ropivacaine 3ml(15mg) with 20mcg (0.4ml) FeytaBaseline and intra operative haemodynamic rpaters; onset and duration of
sensory and motor blockade were evaluated. Unp&tedents t-test and analysis of variance wereiegppbr quantitative data and Chi -
square test for qualitative datResults: Incidence of hypotension was greater in Bupivacamup than Ropivacaine group (p=0.001).
Duration of sensory and motor blockade was ledRdpivacaine group than Bupivacaine group (p<.@®nclusion: Ropivacaine Fentanyl
provided better haemodynamic stability and shadtemtion of motor block as compared to Bupivacdteatanyl so it is a better choice of
anaesthesia in surgeries and early ambulation.
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and short duration of action following intrathecal
administration. The co-administration of opioidsluee the
total dose of local anaesthetics required for ahasm and

Introduction

Spinal anaesthesia is an accepted technique foerlow
abdominal and lower limb surgeries. Local anaegthiztigs

significantly prolong the duration of complete agifiective
analgesia without prolonging the duration of mdttock. It

like Bupivacaine and Ropivacaine have been used prolongs the duration and reduces analgesic regeine in

intrathecally for these surgical procedures. Bugéivae, an
amide type local anaesthetic, has high potencyy slnset
and long duration of action but has been associati¢ul
prolonged motor block, central nervous system (CHI&)
cardiac toxicity. Ropivacaine is an amide local esthetic
with  anaesthetic properties similar to those

early postoperative period following spinal bldtk.

We hypothesized that intrathecal Ropivacaine presid
similar anaesthesia with lesser motor blockadeoaspared

to Bupivacaine. So, we conducted this prospective,
randomized, double blind study with an aim of conmga

of the haemodynamic effect of isobaric Bupivacaine hwit

Bupivacainé.l'z] Ropivacaine produces an equivalent sensory fentanyl to isobaric Ropivacaine with fentany.

block but shorter duration of motor block, earlybilization
and early recover§! Ropivacaine produces CNS and
cardiovascular toxicity at higher plasma concemtrathan
Bupivacaine and thus the incidence is lower thath wi
Bupivacainé*®

Opioid analogues have been used as additives imalspi
anaesthesia to improve the onset of action, prolirg
duration of block and to improve the quality of ipperative
analgesid& ™ Fentanyl (a lipophilic opioid) has a rapid onset

Subjects and Methods

After approval from the institutional ethical comtage, 100
patients, aged 18 to 60 years, of either sex, godsy lower
abdominal and lower limb surgery and belonging to
American Society of Anaesthesiology (ASA) classr12p
who visited the institution from November 2009 tatGber
2010, were screened for the study. A thorough pre-
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anaesthetic checkup including the detailed histaryd
physical examination was done. Patients having raajor
cardiovascular, neurological or respiratory illnessre
excluded from the study. Other exclusion criteriaravany
vertebral deformity or history of trauma to spingkin
infection at the site of lumber puncture, any caimication
to spinal anaesthesia and patient’s refusal foptbeedure.

The Patients were explained about the procedureahodt
Visual Analogue Scale (VAS). Informed consent weleeh.
The patients were kept fasting as per standardefjoés.

A drop in heart rate below 60 beats/ min was mathagéh
atropine 0.2mg increments 1V, and a fall in bloaggsure
>20% of baseline was initially managed with bolu$ofl/kg

of lactated Ringers solution, followed by inj. edhiae 6mg
bolus IV. Oxygen 3-4 lit/min was given with face shaif
Spo2 fell below 94%. If respiratory movement were
paradoxical or the patient complained of dyspnehatygen
saturation could not be maintained with above nomeiil
measures, respiratory assistance was given withitout
endotracheal intubation.

They were premedicated with Alprazolam 0.25 mg and When the patients VAS score was >3, analgesia was

Ranitidine 150 mg orally the night before and ore th
morning of surgery.

The randomization was done using a computer gesterat
sequence of number and the sealed envelope teehrite
100 patients were randomly divided into two groupsoup

B received 3ml of isobaric Bupivacaine (presenatiree)
0.5% (15 mg) with 20 mcg (0.4ml) of inj. Fentanybt@l
volume 3.4ml). Group R received 3ml of 0.5% (15 mg)
isobaric Ropivacaine (preservative free) with 20n@gml)

of inj. Fentanyl (total volume 3.4ml). An indepente
anaesthesiologist prepared the drug under all iasept
precautions in similar disposable syringes and was$
involved in further management or observation oé th
patients. The person performing the spinal anassthead
no knowledge about the content of the syringes.

In the operating room, standard monitoring incluédebbad
electrocardiogram, non-invasive automated bloodsgune
and pulse oximeter. Baseline heart rate, blood spres
respiratory rate and haemoglobin oxygen saturati@me
recorded. An 18G cannula was secured into a peaphein
and 15ml/kg body weight lactated Ringers solutioasw
administered. The patient was placed in sittingitfuos on
the operating table with a stool provide as fost-rand
pillow placed in the lap. An assistant maintainkd patient
in a vertical plane while flexing the patient's kesnd arms
over the pillow to open the lumber interspinouscepaVith
full aseptic precautions, inter vertebral spacevben L3-L4
vertebra was identified and a small skin wheal wased
with 2-3ml of lignocaine2%. A 25 G Quinke spinalediée
was inserted, advanced and subarachnoid spacenizedg
The study drug was administered at a rate of Os&odnd.
The patient was placed in supine position till maxin
effect was achieved.

After assessing time of onset of action of drug Bwel of

supplemented with 1mg/ kg of Tramadol IV. Any side
effects like sedation, respiratory depression, eaus
vomiting, pruritus, urinary retention were recorded

Statistical Analysis

The statistical analysis was done using SPSS fodovi
version 15.0 software. Data are presented as mediaan
(xSD) or frequencies as appropriate. Statisticsistapplied
included student t test, two — tailed Mann-Whitoetest. ‘P’
value <0.05 was considered statistically signiftcan

Results

There was no significant difference between the gnaups

regarding age, weight, height and sex. Our prinodjective

was to compare haemodynamic differences betweetwiine
groups. Intraoperative systolic, diastolic and meaterial

blood pressure trends are shown in [Figure 1-3arHeate

trends are shown in [Figure 4].
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blockade, the surgery was allowed. Level of sensory rigyre 1: Systolic blood pressure in two groups

blockade was assessed by pinprick using short beaedle
while the patient's eyes were covered. The paramete
observed included time of onset of sensory blockgitee
between administration of drug and onset of tinglend
numbness in the lower limb), degree of motor bloeka
tested by James Modified Bromage scorel! [0= unable
raise leg straight against resistance, 1= unableis®e leg
straight but able to flex knee, 2= unable to fleed but with
free movement of feet, 3= unable to move leg ot]fee
duration of analgesia (time from administratiorirdgfathecal
drug to very first complain of pain). The hearterablood
pressure, oxygen saturation and respiratory rate \aéso
recorded. All the parameters were recorded just @fiving
spinal anaesthesia (0 min), then at 5 min intertifllsl5
minutes, after that 15 minute intervals till 180norties.
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Figure 2: Diastolic blood pressure in two groups
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120 - . encountered in the study subjects. In group B,&epts out
of 50, experienced hypotension and in group R, a®ept
100 experienced hypotension while bradycardia was éspeed
. \/ by 10 patients in group B and 6 patients in group R
Ephederine was given for hypotension and Atropioe f

bradycardia. However, the difference between the tw

] groups was significant only for hypotension (p=@p0
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Figure 3: Mean arterial blood pressure in two grous
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At all the time intervals, the mean oxygen satorain both
groups remained> 99% and was comparable (p>0.05)
(figure 5). At baseline the mean respiratory rategioup B
20 was 16.3+£1.6 per min while the same was observebeto
15.9% per min in group R, showing no significarffedience
y y g between the two groups(p>0.05%) [Figure 6].

BL JAS 5 10 15 30 45 60 75 90 105 120 135 150 165 180 . .

e iodervei Onset of sensory and motor block was rapid in grBugs
Figure 4: Mean heart rate in two groups compared to group R and duration of sensory andomot
block was prolonged in group B as compared to giRupll
On comparing systolic blood pressure, diastolicoblo ~ Ppatients achieved maximum level of sensory and gtk
pressure and mean arterial blood pressure, a isignif ~ in both groups. The sensory and motor recoveryfaster in
difference between the two groups was observeddsetve ~ 9roup R than group B. The duration of analgesia was
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40 4

to 45 min interval, with group B showing signifi¢dgnlower prolonged in group B as compared to group R. tabiglue
mean values as compared to group R. All the titme ntean

value was higher in group R than group B. It medals,n Table 1:Mean Time taKen to achieve various landmarks (min)
systolic, diastolic and mean blood pressure wasenior SN | Landmarks Group | Groupil R
group B as compared to group R. Statistically mmificant e e L T

difference was observed between the two group (50. - Z'Oi";ifg 50| 7800| 3164] 50| 77.70| 29.80| 0.049] 0961
Quantitatively maximum no. of patients in group Bwed Analgesia 50| 24180| 4210| 50| 227.00| 1985| 2249| 0027
lower mean value than group R. This means that maixi el o

no. of patients experienced fall in MAP in group iB s EEEEE T B N SRR
comparison to group R. scale 0 50 | 180.20 | 41.66 50 | 173.00] 17.76| 1.124| 0264
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Spinal anaesthesia is the most common anaestleekiaidque
used for lower limb and lower abdominal surgery.
Intrathecal administration of lignocaine not onlyoyides
shorter duration of anaesthesia blocked, it cao aluse
transient neurological symptoms, and hence has been
withdrawn. Numerous drugs have been used for spinal
anesthesia, among which bupivacaine is most papular
Bupivacaine, the first long acting amino acid local
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BLUAS 5 10 15 30 45 60 75 % 105 120 135 150 165 180 anaesthetic is widely used because of its prolangtibn of
Himeinises action, however certain features of bupivacainee lik
Figure 5: Mean oxygen saturation in two groups prolonged motor blockade, cardiotoxic and neurate@ffect

have made Ropivacaine a safer choice. Also, irgcath
Hypotension and bradycardia were the only sideciffe ~@dministration of Bupivacaine induces profound moto
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piockade of long duration and delays discharge r afte
ambulatory surgery.

Ropivacaine, a long acting amide local anesthetigres
many physiochemical properties with Bupivacaing, Wwith
less systemic toxicity and greater margin of satktg to its
purity as S- enantiomer form. Recent clinical datave
shown that Ropivacaine is effective and safe fagiomal
anesthesia technique. The low lipid solubility affiRracaine
leads to greater sensory — motor differentiatiorblmcking
sensory nerve fibers more readily than motor fib&arly
recovery of motor function is associated with deses

ropivacaine (p0.0S?.

Whiteside et af®! compared 15 mg of either 0.5%
Ropivacaine or 0.5% Bupivacaine in 8% glucose and
reported that ropivacaine provide reliable spinzhesthesia
of shorter duration and with less hypotension than
Bupivacaine.

McNamee et df* obtained spinal anaesthesia with an
average sensory level of T2 in the Bupivacaine 5ihg)
group, with ephedrine use of 26%, and an averageosg
level of T3 in the Ropivacaine (17.5mg) group, with
ephedrine use of 12% which may be regarded as Ligte

incidences of venous thrombo embolism and shorter leading to serious hypotension. The addition ofoipito

hospitalization. It has been used for day care emore as it
provides adequate sensory block with early motoovery.
Ropivacaine has an impoved safety profile over Bagaine
with a reduced central nervous system and cardiic to
potential and hence is gaining favour.

Neuroaxial opioid are widely used in conjunctiorthwiocal
anaesthetics as they permit the use of lower dédecal
anaesthetics, while providing adequate anaesthasik
analgesia. Neuroaxial opioids also allow prolongedigesia
in the postoperative period and faster recoverynfgpinal
anaesthesia. The use of opioids in conjunction wWottal
anaesthesia for spinal anaesthesia has been dsdowiith
decreased pain score and reduced analgesia regairem
the post-operative period. Neuroaxial administratiof
opioids along with local anesthetics has gainedufaojty in
lower extremity surgeries due to these advantagés
profound segmental antinociception produced by oexial
opioids in much smaller doses is comparable toegysially

local anaesthetics in this patient group may balternative
method of establishing sufficient sensory and mditimck
and at the same time reducing haemodynamic sidetdff a
minimum by reducing the medicational level.

We used low doses of Bupivacaine and Ropivacairtle avi
combination of Fentanyl to avoid complication ofingaxial
block. We did not encounter serious haemodynanie si
effect in our patients. However SAP and DAP wergdpin
Bupivacaine group than Ropivacaine group. The duofse
Ropivacaine (15mg) used in our study, which can be
regarded as quite low, may cause less if a falblood
pressures.

The pka of Bupivacaine and Ropivacaine are identica
Ropivacaine is less lipid soluble, envisaging that
Ropivacaine will block a fibre more slowly than
Bupivacaine. Thus Ropivacaine would cause less moto
block than Bupivacaine, which is confirmed in thedy.
This evidence suggests that there is greater defrsensory

administered dose thus making them very popular and motor separation when using Ropivacaine.

effective in the treatment of many painful statdhey
Improve the Quality of intraoperative anaesthegi@mit
lower doses of local anaesthetics, provide fasteseb of
surgical block and prolong the duration of postratiee
analgesia. The antinociception is also devoid oftamo
sensory and autonomic blockade, so there is ndyg&sar
hypotension. Furthermore, the availability of a cfie
opioid receptor antagonist naloxone to reverser theiion
when necessary has made the use of opioids sgferalS
anaesthesia block sympathetic efferent nerves abng
vascular smooth muscle tone, and if above T4 dtstkb SA
and AV nodes, and decreases myocardial contrgctilit
Therefore, heart rate, contractility and peripheral
vasoconstrictive compensatory mechanism are pathnti
reduced.

Engine Erturk, Cigdem Tutunku et &, (2009) found in
intragroup comparison, significant decreases in SARes

in comparison with pre-operative level at all measwent
times in group Bupivacaine (p,0.05) and at the 3@sth,
60th and 120th min in group Ropivacaine(p,0.05).eWh
SAP value were compared between the groups, thevalt
60th and 120th min in group Bpivacaine were sigaifitly
lower than those in Ropivacaine group (p,0.05)ntragroup
comparison, significant reduction in DAP values
comparison with preoperative level were observedhat
15th, 20th 25th, 30th, 45th, 60th and 120th mibath group
Bupivacaine and group Ropivacaine(p,0.05). When DAP
values were compared between the groups, the vatuie
5th, 10th, 20th, 25th, 30th, and 120th min in group
Bupivacaine were significantly lower than those group

in
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Koltka et al*® compared equipotent doses of the isobaric
Ropivacaine 19.5 mg and Bupivacaine 13 mg both with
Fentanyl 20 mcg for the subarachnoid block in lower
abdominal surgery, where they found that the RF is
associated with lower level of sensory block ansharter
duration of motor block.

In another study by Lee et & equal doses of intrathecal
Ropivacaine and Bupivacaine (10mg) with 15 mcg &eylt
were used for urology surgeries, and it was repgottet
Ropivacaine provided similar sensory anaesthediahmrter
duration of motor block compared to Bupivacaine.

Conclusion

In this study we demonstrated that 15 mg Ropivacainl5
mg Bupivacaine, both with 20 mcg Fentanyl in arb&ic
solution provided sufficient motor and sensory kbme
without serious complication or side effect. Thixrdittle bit
difference in duration of block between the two ups.
Blood pressure fall was seen in more number ofeptiin
Bupivacaine group as comparison to Ropivacaine mrdio
other side effect was observed between the two pgrou
except hypotension and bradycardia. Haemodynamic
stability was more in Ropivacaine fentanyl groum, S
Ropivacaine is better choice of local anaesthehiant
Bupivacaine fentanyl group in spinal anaesthesidower
abdominal and lower limb surgeries.
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