Effect of Dexamethasone Addition to Local Anesthetics in Supraclavicular Brachial

Plexus Block

Abstract
Background:Theadditionofdexamethasonetolocalanestheticsinsupraclavicularbrachialplexus
blockhasbeenstudiedtoevaluateitsimpactonblockonsetandduration,potentiallyenhancingtheeffi
cacyofregionalanesthesia.
Objective:Inthisstudyourmaingoalistoevaluatetheeffectofdexamethasoneaddedtolocalanaesth
eticsontheonsetanddurationofsupraclavicularbrachialplexusblock.

Method: Thiscross-
sectionalstudywascarriedoutattertiaryhospitalfromJanuary2022toJanuary2023.Where100adult
patientsundergoingvariousorthopaedicsurgeriesonforearmandaroundtheelbowundersupraclavi
cularbrachialplexusblockwereselectedanddividedinte2groupsof50each.Ingroup-
Apatientsreceived35mlofmixtureoflignocaine2%,bupivacaine0.5%whileingroup-
Bpatientsreceivedthesameamountoflocalanaestheticswithdexamethasone(8mg).Theonsetofsen
soryandmotorblockanddurationofanalgesiaintwogroupswerecomparedanddevelopmentofcom
plicationswereobserved.

Results:BothGroupA(48%)andGroupB (42%),wheremostofthepatientsintheresearcharelocated
,haveamedianageof4lyears:Therewere80%malesand20%femalesinGroupA.Therewereninety
malesandtenfemalesinGroupB.Therewasastatisticallysignificant(p0.05)earlyonsetofsensoryan
dmotorblockingroupB.TheanalgesiceffectlastedmuchlongeringroupB(p0.001)thaningroupA.I
naddition,45%ofgroupAparticipantswerediagnosedwithHorner'ssyndrome,and7%hadDyspnoe
aorchestpain. Therecurrentlaryngealnervewasblockedin3%ofpatients,whereas2%hadinsufficie
ntocclusion.ingroupB,31%ofpeopleexperiencedhornerssyndrome,and5%hadDyspnoeaorchest
pain.Twopercentofpatientshadablockoftherecurrentlaryngealnerve,withonepercentexperiencin
ganinadequateblock.

Conclusion:Addition of dexamethasone to 1.5% lidocaine with adrenaline in supraclavicular
brachial plexus block speeds the onset and prolongs the duration of sensory and motor
blockade. However,
theuseofdexamethasonetoprolongtheeffectsoflocalanestheticsisnotencouraged.ltmightbeusefu
linsituationswhenepinephrineuseislimited(suchasinhypertensionorcardiovasculardisease).
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Introduction

Supraclavicularbrachialplexusblockisawidelyemployedregionalanesthesiatechniqueforsurgeri
esinvolvingtheupperextremity.ltprovideseffectiveanesthesiaandpostoperativeanalgesiawhilem
inimizingtherisksassociatedwithgeneralanesthesia. Inrecentyears,therehasbeengrowinginteresti
nexploringtheuseofadjuvantstolocalanestheticsinordertoenhancethequalityanddurationofnerve

blocks.}®

Dexamethasone,apotentcorticosteroidwithanti-
inflammatoryandanalgesicproperties,hasemergedasapromisingadjuvantforregionalanesthesia.
Byaddingdexamethasonetothelocalanestheticsolution,researchershaveinvestigatedwhetherthis

combinationcanimprovetheonsetanddurationofsupraclavicularbrachialplexusblock.®®

Therationalebehindtheuseofdexamethasonestemsfromitsabilitytoreduceinflammation,decrease
neuronalexcitability,andinhibitthereleaseofpainmediators.Thesepropertiesmakedexamethason

eapotentialenhancerofnerveblockefféectiveness.’®

Severalstudieshaveevaluatedtheimpactofaddingdexamethasonetolocalanestheticsontheonsetan
ddurationofsupraclavieularbrachialplexusblock. Theoutcomesofinterestincludethetimetoachiev

ecompletesensoryandmotorblockade,aswellasthedurationofpostoperativeanalgesia. '

Understandingtheeffectsofdexamethasoneasanadjuvantinsupraclavicularbrachialplexusblockis
ofgreatelinicalsignificance.Optimizingtheonsetanddurationofnerveblockscanresultinimproved
intraoperativeconditions,betterpostoperativepaincontrol,andpotentiallyshorterhospitalstays.Ad
ditionally,byreducingtheneedforsystemicopioids,theuseofdexamethasoneasanadjuvantmayhel

pmitigateopioid-relatedsideeffectsandcontributetoenhancedpatientsatisfaction.™*

Inthisdiscussion,wewillexplorethecurrentbodyofliteratureandevidenceregardingtheeffectofadd
ingdexamethasonetolocalanestheticsontheonsetanddurationofsupraclavicularbrachialplexusbl
ock.Bycriticallyevaluatingtheavailablestudies,wecangaininsightsintothepotentialbenefitsandi

mplicationsofincorporatingdexamethasoneasanadjuvantinregionalanesthesiapractice. ™

Objective



Primary Objective
Inthisstudyourmaingoalistoevaluatetheeffectofdexamethasoneaddedtolocalanaestheticsontheo

nsetanddurationofsupraclavicularbrachialplexusblock.

Secondary Objective
e To evaluate the quality of block of the patients

e To assess Socio demographic characteristics of the patients

Methodology

From2022,atertiaryhospitalconductedacross-
sectionalresearch.Onehundredadultsreceivingorthopaedicproceduresontheforearmandelboww
hilesedatedwithasupraclavicularbrachialplexusblockwererandemlysplitintotwogroupsoffifty.P
atientsinGroupAweregivenalignocaineandbupivacainecombination(35ml)witha2%and0.5%co

ncentration,respectively.

Patientsalsogot8mgofdexamethasonealongwiththelocalanesthetics. Twogroupswerestudiedtoe

xaminetheonsetofsensoryandmotorblock,thedurationofanalgesia,andtheoccurrenceofproblems

Patients were distributed.into 2 groups of 30 each. In Group-A patients received 15 ml of
lignocaine 2%, 15 ml of bupivacaine 0.5% while in Group-B patients received injection
dexamethasone 2 ml (8 mg) in addition to the above mixture. Total volume was made to 35
ml by adding distilled water in both the groups. On arrival to the operating room, multi-para
monitor was attached and the initial pulse, blood pressure (BP), respiratory rate, SpO2 was
recorded. as pre-block values. A 20 gauge IV cannula was inserted in a peripheral vein in the
contra lateral arm. After appropriate patient positioning and strict aseptic and antiseptic
precautions.midclavicular point, external jugular vein and subclavian artery pulsation were
identified. About 2 cm above the midclavicular point just lateral to subclavian artery
pulsation, a 24 gauge 1.5 inch needle was introduced and directed caudal and medially until
paraesthesia was encountered, when 35 ml of local anaesthetics with or without
dexamethasone was injected in this area. After the procedure patients were taken for surgery.
Time of onset of sensory block and onset of motor block were noted. Patients were monitored

routinely and any untoward side effects were also noted. Duration of analgesia was measured



by interviewing the patient in the postoperative ward. Analgesia was given when patients
complained of pain.

ResultsareshownasMeanSDforatotalofsevendifferenttests. Theunpairedstudent'st-
testwasusedtoestablishstatisticalsignificance. Thecutoffforstatisticalsignificancewassetat0.05.
Whencomparingthreeormoregroups,weusedanANOVAtest,andweconsideredtheresulttobestati

sticallysignificantifthepvaluewaslessthan0.05.

Results

Intable-1showsagedistributionsofthepatientswheremostofthepatientsbelongto4l-
50yearsagegroupforbothGroupA(48%)andgroupB(42%).Thefollowingtableisgivenbelowindet
ail:

Table-1:Agedistributionsofthepatients

Group GroupA% GroupB%
31-40 7% 6%

41-50 48% 42%

51-60 35% 37%

>60 10% 15%

Infigure-

1showsgenderdistributionsofthepatients. ThisstudypatientwasdividedintoGroupAandGroupB,
whereinGroupA80%weremaleand20%werefemale.InGroupB90%and 10%weremaleandfemal

erespectively. Thefollowingfigureisgivenbelowindetail:
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Figure-1:Genderdistributionsofthepatients.

Intable-
2showssociodemographiccharacteristicsofthepatientswhere,ingroupA60%patientswerediabeti
cwhereasingroupBitwas71%.Inaddition,meanweightofgroupA69+9.0kgwhereasingroupB62+
9.1kg.

Thefollowingtableisgivenbelowindetail:

Table-2;Sociodemographiccharacteristicsofthepatients

Variable GroupA GroupB
Weight 69+9.0 6249.1
Height 173+6.0 172+5.0
EducatiopalStatus

Iliterate 6% 1%
Primary 12% 19%
Secondary 23% 21%
Graduate 59% 60%
Workingstatus:

Serviceholder 32% 28%
BusinessMan 15% 11%
Housewife 27% 25%
Others 26% 36%




Diabeticstatusofthepatients:

Diabetic: 60% 71%
Nondiabetic: 40% 29%
Table-

3showsdistributionofthepatientsaccordingtodurationofsurgerywhereingroupAmeandurationof

surgerywas?78.75+10.50minwhereasingroupBitwas82.50+11.12.

Table-3:Distributionofthepatientsaccordingtodurationofsurgery

Group DurationofSurgery,min Pvalue
GroupA 78.75+10.50 >0.005
GroupB 82.50+11.12

Table-

4showsComparisonofqualityofblockintwogroupsinthepatientswheretherewasastatisticall ysigni

ficant(p0.05)earlyonsetofsensoryandmotorblockingroupB.Theanalgesiceffectlastedmuchlonge

ringroupB(p0.001)thaningroupA.

Table-4:Comparisonofqualityofblockintwogroups

QualityofblockGroup | GroupA GroupB Pvalue
Onsetofsensory 11.64+2.19 09.89+1.97 <0.005
block(min)

Onsetofmotor 13.32+0.98 11.09+1.28 <0.005
block(min)

Totaldurationof 03.43+0.49 11.87+0.53 <0.001
analgesia(hour)

Table-

5showslncidenceofsideeffectsduringblockintwogroupswherein45%ofthosediagnosedwithgrou

pAHorner'ssyndromealsohadDyspnoeaorchestpain. Therecurrentlaryngealnervewasblockedin3




%ofpatients,whereas2%hadinsufficientocclusion.GroupBcontained31%ofinstancesofHorner's
syndrome,5%ofcasesofdyspneaorchestpain,2%ofcasesofrecurrentlaryngealnerveblock,and1%

ofcasesofinadequateblock.

Table-5:Incidenceofsideeffectsduringblockintwogroups

Sideeffects GroupA GroupB Pvalue
Horner’ssyndrome 45% 31% >0.05
Dyspnoeaorchest 7% 5% >0.05
discomfort

Recurrentlaryngeal 3% 2% >0.05
nerveblock

Inadequateblock 2% 1% >0.05
Discussion

Thebrachialplexusblockisasimpleandsafetreatmentforsurgicalproceduresinvolvingtheupperlim
bs.Althoughimprovedoperatingconditionswereachievedusingamixtureoflignocaineandbupivac
aine,analgesialastedforabout4~
6hoursatmost.Incorporatingsteroidsintolocalanestheticshasbeenshowntohastentheonsetofpainr
eliefandincreaseitsdurationofeffect.**Steroidsarepowerfulintheirabilitytoreduceinflammationa
ndinhibittheimmunesystem. Thereisevidencethatsteroidinjectionintoanerve'sperivascularspace
mayaffectpainreliefaftersurgery.Backandsciaticdiscomfortweretreatedwithepiduralsteroidinje
ctions9. Severalsteroidshavebeentriedforthis,butthesyntheticglucocorticoiddexamethasoneisre
commendedduetoitsverypowerfulanti-inflammatoryeffect,whichisaround25-
30timesasstrongashydrocortisoneanddoesnotincludemineralocorticoidaction. Thismethodwasd

eterminedtoberisk-freeandeffect-free.*?

Oralandintravenouspre-
operativedexamethasonetreatmenthasbeenfoundtodecreasepostoperativepainratingsandanalge
sicneedswithoutsideeffectsinavarietyoforalandgeneralsurgicalprocedures.**Theanti-

nauseaandanti-vomitingeffectsofdexamethasonearewell-documented. Dexamethasone'santi-




inflammatorypropertiesmayunderlieitsanalgesicandantiemeticeffects, '
'°Earlieronsetofsensoryandmotorblockwasseeningroup-Bthaningroup-

Ainthedescribedresearch.

Inonestudyshowedsteroidtreatmentconsiderablyincreasesthedurationofanalgesiaafternerveblo
ckadeoftheextremities.'’ Addingdexamethasonetolignocaineconsiderablyincreasedtheduration
ofanalgesiawithoutaffectingthestarttime,accordingtoaresearchofaxillaryblock.Dexamethasone
,whenusedasanadjuvantinacombinationoflocalanesthetics,hasbeenshowninanothertrialofsupra
clavicularblocktodramaticallyacceleratetheonsetandextendthedurationofanalgesia. ™
1Thesuccessrateforbothgroupswasfarover90%.Complicationrateswereminimaloverallandwer
eaboutthesameamongstthegroups,withtheexceptionofaslightlyincreasedrateofHorner'ssyndro

me.Inthisinvestigation,nocasesofclinicalpneumothoraxwerefound.

Comparabletotheresearch, **wefoundthat45%ofpatientsingroupAand31%ofpatientsingroupBh
adHorner'ssyndrome.SevenpercentofgroupApatientsandfivepercentofgroupBpatientshaddysp
neaorchestpain.Inadequateblockwasseeninonepatientinbothgroups,andrecurrentlaryngealnerv

eblockoccurredin2%ofGroupApatientsand1%ofGroupBpatients,respectively.
Conclusion

Addition of dexamethasone to 1.5% lidocaine with adrenaline in supraclavicular brachial
plexus block speeds the onset and prolongs the duration of sensory and motor blockade.
However, the use of dexamethasone to prolong the effects of local anesthetics is not
encouraged. It might be useful in situations when epinephrine use is limited (such as in

hypertension or cardiovascular disease).
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