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Background: Peripheral nerve block holds an important placeegional anesthesia. Application of ultrasound gaoitk in nerve blocks had
increased success rate and minimize chances oflicaiigns. Ropivacaine, newer local anesthetic wittler safety margin, is widely used
now a days in peripheral nerve blocks. Aim of otudy is to compare two different concentrationsrapivacaine (0.5% and 0.75%) in
axillary brachial plexus block in terms of blockathcteristicsSubjects and Methods:A prospective randomized study was carried out in
total of 60 patients, all of them given ultrasowndded axillary brachial plexus block. All patientere randomized into group A (0.5%
ropivacaine, 25 ml) and group B(0.75% ropivacatfeml). Succes rate, onset/ duration of sensorynaotor block, duration of postoperative
analgesia and complications if any were nofesults: Both groups were comparable in terms of demographéracterics. There was no
significant difference in onset and duration of s®y and motor block, duration of analgesia andepatsatisfaction for both groups.
Conclusion: 0.5 % ropivacaine and 0.75% ropivacaine, both afe and effective in axillary brachial plexus blogkh no added advantage

of 0.75 % ropivacaine over 0.5% ropivacaine.
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Introduction

Peripheral nerve blocks are important part of negio
anesthesia techniques. Peripheral nerve blockéstian of
local anesthetic solution around nerve bundle tiegulin
analgesia and loss of sensory and motor functipplsd by
it. ! Advantage includes intra-operative hemodynamic
stability, minimize postoperative pain and nauseafting,
reduce opioid requirements and hasten recoérwith
help of nerve blocks, airway instrumentation asseci with
general anesthesia can be avoided in high riskemati
Ultrasound assistance had made peripheral nenakdlan
optimal tool in anesthetic management.

Axillary brachial plexus block is commonly usedfarearm
fracture surgeries due to its easy accesibility asldtive
safety’ Surgical conditions and patient satisfaction are
nearly comparable to that of general anesthesimaddiund
assistance provide real time imaging and local theds
distribution during block’5USG guided axillary brachial
plexus block has increased success rate, fewercehanf
complications and favourable postoperative paimes€b
Various types of local anesthetics are used inpperal
nerve blocks depending on type and duration ofesigg and
patient profiles. Ropivacaine, a newer amide l@cedsthetic

is widely used in peripheral nerve block now-a-daits
provide advantage of differential blockage and |dogation

of pain relief”® Ropivacaine has favourable patient safety
profile compared to bupivacaine. Ropivacaine issles
lipophilic so relatively lesser motor blockalde.

Aim of our study was to compare efficacy and safdtywo
different concentration of ropivacaine in axillabyachial
plexus block in terms of onset and duration of egnisotor
blockade, hemodynamic changes and patient saimsfiact

Subjects and Methods

A prospective randomized double blind comparatitueys
was carried out on total of 60 patients in ouriing from
Nov 2018 to Feb 2019.Patients of either genderd &§e50
years with ASA grade 1 or 2, posted for electiveeéom
fracture surgeries were included in our study.

Exclusion criteria

. Emergency surgeries / open grade fracture
. ASA grade 3 or 4

. Allergy to local anesthetics

. Bleeding disorders

. Local site infection

. Severe systemic disease

All patients included in our study were randomizedvith
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sealed envelope technique. They were allocated tiwto Results

study groups and had received drug according talystu

group. We had used fixed volume of 25 ml ropivaeaim All 60 patients were studied statistically in respeo

this study. ; ; :
. . demographic variables hemodynamic parameters,
Srr;);}okg) - 0.5% Ropivacaine, total volume 25 ml (nimse onset/duration of sensory and motor block, time ficst

. . rescue analgesic and side effects.
Group B - 0.75% Ropivacaine, total volume 25 miaxm 9

dose 3 mg/kg)

Table 1: Demographic variables

A mechIous preoperative examination was done dibr GroupA | GroupB P value
patients in both study groups. Informed consent ta&en Age (yrs) 240834505 40.36+ 4.82 087
from every patient. All patients were explained @hbo | Sex (M/F) 18/12 20/10 0.42
procedure of USG guided axillary brachial plexuschl Weight (kg) 67.46+4.80 66.03+4.23 0.22
Baseline monitors (NIBP, pulse oxymetry and ecgyewe | ASAI/I 22/8 26/4 0.20

applied and vitals were noted. All patients receive EJ’rrgaé'g/r(‘rgifn) 76.36£9.09) 8012943 0.12

premedication with inj. midazolaml mg. Axillary lolo was
performed using Ultrasound guidance and study djiugn

Table 2: Success rate of block (p >0.05)

aiming to block all nerves with intermittant negati Group A (n=30) Group B (n=30)
aspiration for blood. Maximum volume used in blogks Successh 20 30
calculated according to weight of patient and wased. Partial block 1 0
Time for onset of sensory block and motor block ever | Failure 0 0

recorded every 5 min till 30 min.
There was no significant difference in all patieofsboth

Sensory block grading study groups in demographic characteristics, ASAdng
Score and duration of surgery. Both groups were comparabthis
0 No block or normal sensation regards (p value >0.05).

1 Analgesia or deceased sensation There was no significant difference in failure rateboth
2 Anesthesia or no sensation

groups (p value = 0.34).0Only one patient in grouph#d
partial effect requiring supplemental injection.

Motor block grading

Score
0 No block or full flexion extension movements df@v wrist Table 3: Onset of sensory and motor block
fingers Group A Group B P value
1 Paresis or movements of fingers ¢ Onset of sensory | 7.40 +2.07 6.73+152 0.15
2 Paralysis or complete absence of movements block(min)
Onset of motor 14.80+2.78 14.33+2.20 0.47
block(min)

Patients were graded as successful block, pattaké and
failure at 30 min post-injection.
Successful block- onset and peak effect of seresodymotor

Table 4: Duration of sensory block, motor block andanalgesia

: . Group A Group B P value
blockage in surgical area _ Duration of sensory | 552.33 + 77.57| 569.66 £ 0.36
Partial block- onset was there but not reachingpéak block(min) 70.29
effects requiring supplemental injection Duration of 51320 % 519.86+71.94| 0.72

; - motor block(min) 73.13
Failure — no onset of sensory and motor blockagaungical Duration of EEE 67T 10675 008
area requiring ge_neral anesthesia _ analgesia(min) 50.87 60.48
Intraoperative vitals were recorded every 5 monfrblock
injection till 30 min and then every 15 min till énof Table 5: Hemodynamic parameters
surgery. Total duration of sensory block and mditack Group A Group B P value
were also recorded. Patients were observed for- posf Systolic BP | Baseline 118.46 120.13 >0.05
operative pain for 1 hourly for first 6 hrs andrh2 hrly till +16.23 +14.35
12 hours. Severity of post-operative pain was gitaate0-10 g‘tem’inB)'OCk iéi—gﬁi gégg
point VAS score.(0 no pain,10 worst pain).When V#Sre Post-op(0 118.34 121.56
was > _4 at any time, injection _diclo_fenac sodiumrﬂ_@ was min) +15.8¢ +15.7¢
given i.m. as rescue analgesic. Time taken fot fiescue Diastolic BP | Baselint 82.56 +8.4! | 83.67 7.8 | >0.05
analgesic was also noted. Complications and sifiete g‘te( B)|00k 84.36£7.89 | 84.87 7.8
it i i iivi min

(nausea, vomltlng, local anesthetic toxmty, h)qm'rs_ |t|\_/|ty PoStop(0 sai8 12 | 8456 8
and hematoma) if any were recorded during intraraipes min)
and post-operative period. Patient satisfactiorres¢d - 4) Pulse rate Baseline 7856 t0.56  79.67 +8]87 >0.05
was also recorded (0 -not satisfied at all, 4- \gatysfied). After Block | 79.76 +9.12 | 80.65 +9.34
All data of both study groups were collected andlgsed (0 min) g
with SPSS 17 software. Statistical methods (chiasgu r':]?r?)t'c’p(o 79.3418.45 | 78.45+9.48

test,student’s t test and z test) were used to unedsvel of
significance. A value for level of significance wast at p There was no significant difference in onset ofseey and
<0.05. motor block in both study groups (p value > 0.06})tBstudy
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0
groups were also comparable in regards to duratibn

sensory and motor block, difference is not statdly
significant. Duration of analgesia and hence tiroe ffrst
rescue analgesic (VAS score > 4) was slightly niorgroup
B than group A with no significance difference (plue
>0.05).

There was no significant difference
variables in all patients during study period. Baftoups

were comparable in terms of systolic BP, diast@i and

pulse rate preoperatively, immediately after bloakd

postoperative period (p value > 0.05). There waghsl
increase in blood pressure and pulse rate aftekhioboth

study groups, difference was not statistically gigant.

No patients in both study groups had any compbeatind

side effects intraoperatively or postoperativelyatiént

satisfaction score at postoperative (0 min) periods

comparable in both study groups. Mean score wa8 3.2
0.45in group A and 3.12 £ 0.78 in group B.

Discussion

Regional anesthesia is important adjuvant andterradtive
to general anesthesia in various orthopedic swageri
Peripheral nerve blocks are useful in providing iropt
intraoperative surgical anesthesia and postoperagiain
control.
cooperation of patient and skillful application afiesthetic
knowledge. Peripheral nerve blocks provide sensoigtor
and autonomic block with resultant less postopeedtissue
edema and paih!® Main advantage of peripheral nerve
blocks is better postoperative pain control witlsuteant
early recovery’! Axillay brachial plexus block provide safe,
effective and acceptable anesthesia for forearmopedic
surgeries.

Various local anesthetics were used since longenipperal
nerve blocks. Recently ropivacaine
importance in various peripheral nerve blocks. Ragaine
is newer long acting local anesthetic that is stnaly
related to bupivacaine8. Ropivacine is less liplipthan
bupivacaine accounting lesser cardiac and CNS itgic!

Ropivacaine has advantage of greater sensory motor

differentiation. We had used ropivacaine in ourdgtas a
choice of local anesthetics. Gaurav et al8 alsodothat
effects on peripheral nerve block were nearly caaipia for
ropivacaine and bupivacaine. Singely et'alalso found that
ropivacaine was atleast as effective as bupivadainerms
of block characyerisctis.
advantage in terms of onset and duration of blogkthis
remains controversial.

Various concentrations of ropivacaine can be used i
peripheral nerve block. It depends on type of syrged site
of administration. Commonly used concentrationbraxchial
plexus block are 0.375%, 0.5%, 0.75% for anesthasik
0.2% for analgesi® We had used 0.5 % and 0.75%
concentration of ropivacaine in our study. Both evésund

to be effective in providing anesthesia forearmfrilnn et

al and Liisanantti O et al reavealed their study tffects 0.5
% and 0.75% ropivacaine were comparable to th&. %o
bupivacaine in brachial plexus bloEk!® Usha et af*
demonstrated in their study efficacy of 0.5 % rapg@&ine in
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Success of any nerve block depends upon

is gaining much

Ropivacaine may have some

brachial plexus block with or without clonidine. ieelleri et
al™ had revealed in their study that efficacy of 0.75%
ropivacaine with or without fentanyl for brachialepus
block. So concentrations of ropivacaine (0.5% arkb%),
we had used in our study were exceptionally rationa

We had used fixed dose ropivacaine in axillary biac

in  hemodynamic plexus block. The volume was set at 25 ml in bdtidg

groups. Liao et at® revealed in their study that the median
effective volume for usg guided brachial plexuscklavas
23.6 ml(95% confidence interval,21.3 — 26.2 ml) gthivas
comparable with our study.

Ropivacaine can be used in dose of 3 mg/kg Hihwe had
also used ropivacaine upto max limit of 3 mg/kg.
Ultrasound guidance in peripheral nerve block hamigg
popularity now- a-days. Ultrasound offer severayaadage
in dealing with anatomic variation, reduce locaksthetic
dose, improve quality of block and minimize sid&eefs. In
our study, usg guided axillary block had success Gf
96.66%.a study done by Site BD et al demonstrait uhg
guided nerve blocks had success rate of 93.6% wdleh
correlate with our study. Study done by Qin ef%lalso
revealed that success rate with usg in axillay lblaas
around 90%. We founded that no patients in botiulyst
groups had complication or side effects relategrtacedure
or local anesthetics( intra-arterial injection, réaheural
injection, nausea, vomiting, hypotension, allergéactions
or neurological/cardiac toxicity).This was may hesdo use
of ultrasound and careful selection of ropivacathese.
Neena et &’ also stated that ropivacaine had wider safety
margin and use ultrasound had made minimal charice o
complications and side effects. Dae €f'a)so demonstrated
in their study that use of ultrasound in brachiaxps block
had higher success rate and minimal chances of
complications. These findings were in correlatioithwour
observations.

In our study, we noted that onset of sensory bleak 7.40 +
2.07 min and onset of motor block was 14.80 * 2rii8 for
group A patients (0.5 % roipvacaine). We also nateat
duration of sensory block was 552.33 = 77.57 mimd an
duration of motor block was 513.20 + 73.13 mindooup A
patients(0.5 % roipvacaine). Mcglade et‘3Idemonstrated
in their study that 0.5 % ropivacaine in axillaripdk had
median onset time of 10-20 min and median durafiéh—
8.7 hr which were in correlation with our findings.

We noted that first rescue analgesic in group AeRtt had
585.67 + 50.87 min, which were in correlation wiihding

of Kumar S et af” who revealed that 0.5 % ropivacaine in
brachial plexus block had first rescue analgesigirement
at 557 + 58.99 min.

In our study, we noted that onset of sensory bieak 6.73 +
1.52 min and onset of motor block was14.33 + 2120 for
group B patients(0.75% ropivacaine). Patil et”alalso
revealed in their study 0.75 ropivacaine had otiset 4.84

+ 0.65 and 10.8 £ 50.79 which were comparable to ou
findings. We also noted that duration of sensoncklwas
569.66 + 70.29 min and duration of motor block \B49.86

+ 71.94 min for group B patients (0.75 % roipvaejjn
findings were comparable with various studies.

We noted that first rescue analgesic in group BeRtst had
610.67 £+ 60.48 min ,which were in correalationhwfinding

of Capellgiri S et aft* who revealed that 0.75 % ropivacaine
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in brachial plexus block had first
requirement at 9.1-13 Hr(25th — 75th percentilalilRt all’

also revealed that duration of analgesia for Odfbvacaine
in axillary block was 613.10 + 51.79 min.
There were no significant changes
parameters throughout study period in both groppgafue
>0.05). In our study, both groups were comparamleeims
of onset/duration of sensory and motor block, tiimefirst
rescue analgesic and patient satisfaction (p valu®05).

Bertini L et al® also demonstrated in their study that no
two different

significant differences were found in
concentrations of ropivacaine (0.5 % and 0.75%xitlary
brachial plexus block in regard to block charastars.

Limitations
There were certain limitations of our study. We hazkd

fixed volume dose of roipvacaine indepedant of body

weights. It may affect results and findings. We tado

limited dose of ropivacaine upto 3 mg/kg, so patenith

low weight or very high weight were excluded fromro
study. We had usg guided axillary plexus block #mwdugh

knowledge of usg anatomy and experience may afésctits

of study. Hence data and results obtained in audysshould
be interpreted accordingly.

Conclusion

We can conclude from our study that 0.5% ropivaeaind
0.75% ropivacaine, both are effective and safe xitlaay
brachial plexus block in regards to block charasties,
postoperative analgesia and patient satisfactioidi5 Q%6
ropivacaine does not offer any additional advantager
0.5% ropivacaine in axillary brachial plexus block.
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