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ABSTRACT

BackgroundandAim:Dexmedetomidineisaα2 agonistdrugswhichactsatbothsupraspinalandspinallevel

andmodulatethetransmissionofnociceptivesignalsinthecentralnervoussystem.Thisdrughasbecomean

idealadjuvantduringgeneralanesthesia,especiallywhenstressisexpected.Theaim ofthisstudywastosee

theefficiencyoflow doseofdexmedetomidineinfusiononhaemodynamicresponseduringlaryngoscopy,

endotrachealintubation,creationofpneumoperitoneum andextubationinpatientsundergoinglaparoscopic

herniarepair.Methods:SixtypatientsofAmericanSocietyofAnesthesiologists(ASA)physicalstatusIandII

undergoinglaparoscopicherniarepairwererandomlyallocatedintotwogroupsof30patientseach.GroupX

received50mlNSand GroupYreceivedDexmedetomidine0.6mcg/kg/hr(0.5mlinnormalsaline50ml/hr).All

thepatientswereobservedforvitalslikeHR,MAP,oxygensaturationatregularintervalsincludingbefore

startingtheinfusion,10minutesafterstartingtheinfusion,afterinduction,afterintubation,aftercreationof

pneumoperitoneum andafterextubation.Patientswerealsoobservedforpost-operativesedationandanalgesia

requirements.Theresultswerestatisticallydoneusingspss(statisticalpackageforsocialsciences)software

version15.0,chi-square testwasusedforqualitative(sex)HR,SBP,DBP.P-value<0.05wasconsidered

statisticallysignificant.Results:InGroupNS,afterstartingtheinfusiontherewasnosignificantchangeinHR

andMAPbuttheseincreasedsignificantlyabovethe baselinevaluesafterintubationand extubation(p<0.01)

and significantlyafterpneumoperitoneum (p<0.05).WhileasinDexmedetomidinegroups,afterstartingthe

infusion,HRdecreasedsignificantlybelow thebaselinevalueandMAPalsodecreasedhighlysignificantly

amongthepatientswhoreceivedexmedetomidineinfusion.Pneumoperitoneum didnotproducesignificant

effectindexmedetomidinegroup.Conclusion:Infusiondoseof0.6mcg/kg/hrwithoutanybolusdose

serves very good adjuvant to control haemodynamic pressor response to intubation,

pneumoperitoneum andextubationinpatientsundergoinglaparoscopicherniarepair.

Keywords:Dexmedetomidine,haemodynamicpressorresponse,laparoscopicherniarepair.
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Introduction:

Laparoscopyisgettingmorepopularthesedaysbecauseofearlymobilizationandshorterhospitalstayof

patients;as painfulsurgicalincisions are avoided,as less tissue trauma,reduces wound size,less

postoperativepain.

LaryngoscopyandendotrachealintubationisavitalpartingeneralanaesthesiaandinACLS.Endotracheal

intubationisanitselfastressfulstimuluswhichleadstoincreasedresponseincardiovascular,respiratory,

physiologicalsystem.1 severesympatheticresponseisusuallyseenduringlaryngoscopy2,3 whichisdueto

increaseincatecholaminereleasecausinghemodynamicpressorresponse.4

VariousAnestheticagentslikebenzodiazepine,lignocaine,β-blockers,Cachannelblockers,opioids,have

beenusedtillnow withdifferentsuccessrates.Dexmedetomidinehighlyselectiveα2agonistcentrallyacting

thathassedativeandanestheticpropertiesbyactivatingG-proteinsinbrainstem,whichresultsin inhibitionof

norepinephrinerelease.Ithashalflifeof6min.

The aim ofthis study was to see the efficiency oflow dose ofdexmedetomidine infusion on

haemodynamicresponseduringlaryngoscopy,endotrachealintubation,creationofpneumoperitoneum and

extubationispatientsundergoinglaparoscopicherniarepair.

Methods:

ThisstudywasconductedintertiarycarehospitalinGovt.Medicalcollege,andwritteninformedconsentofthe

patientsweretaken.Itwasaprospectiveobservationaldoubleblindcontrolledclinicalstudy.SixtyASAphysical

statusI,IIaged between18to50yearsofeithersex,postedforlaparoscopicherniarepairundergeneral

anesthesiawereincludedinthisstudy.Patientsexcludedfrom studywerepatientswithischemicheartdisease,

valvularheartdisease,elderlyandpregnantwomen.Patientstakingdrugslikeclonidine,methyldopa,β-

Blockers,andcalcium channelblockerswerealsoexcludedfrom thestudy.

Thepatientswererandomlydividedinto2equalgroups[n=30],Controlgroup[Groupx]received50ml

NSandDexmedetomidine[GroupY]receivedDexmedetomidine0.6mcg/kg(0.5mlinnormalsaline50ml/hr).

Totalvolumeofthestudydrugwasadjustedto50mlandadministeredoveraperiodof15minutesbefore

induction.Dexmedetomidineinfusionornormalsalineinfusionwasgiventhoughsyringeinfusionpump.

Dependingupontheweightofthepatient,thepumpwassetsoasthedeliverthetargetedinfusionrate.

Onarrivalinoperatingroom twolargebore18Gcannulawasinsertedforgivingi.vfluids,anesthetic

drugsandforinfusionpumprespectively.Multichannelmonitorwereattachedandbaselineparameterslike

heartrate,mean arterialpressure [MAP],oxygen saturation were noted.Allpatients received injection

pantoprazole40mgintravenously,injectiontramadol1.0mg/kgintravenouslyoverthenext15minutes,study

drugsweregiventhroughsyringeinfusionpump.Subsequently,vitalparameterslikeHR,MAPwererecorded

again.Afterpre-oxygenationfor3minutes,generalanesthesiawasinducedusinginjectionpropofol2mg/kg

intravenouslyfollowedbyinjectionatracurium 0.5mg/kgintravenously.Endotrachealintubationdonewitha
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propersizedcuffedendotrachealtube.Anesthesiawasmaintainedwith02:N2O(50:50)Isofluraneandinjection

atracurium [0.1mg/kg]as a muscle relaxant.Injection paracetamol1gm i.v infusion was also given

intraoperatively.Pressurewasmaintained12-14mmHgthroughoutthelaparoscopicprocedure.Thepatients

weremechanicallyventilatedtokeepEtCO2 between35-45mmHg.Druginfusionandanestheticagentswere

stoppedattheendofsurgery.Reversalwasdonewithinjectionneostigmineandinjectionglycopyrrolate.

AllthepatientswereobservedforvitalslikeHR,MAP,oxygensaturationatregularintervalsincluding

beforestartingtheinfusion,10minutesafterstartingtheinfusion,afterinduction,afterintubation,aftercreating

ofpneumoperitoneum andafterextubation.Throughoutthestudypatientswereobservedforanychangein

vitalslikeBradycardia/tachycardia(PR<20% and>20%)respectivelyofbaselinevalueontwoconsecutive

readings.Hypotension/Hypertension(MAP<20%and>20%)ofbaselinevalueontwoconsecutivereadings.

Results:

Bothgroupsunderstudywerecomparabletoeachotherwithrespecttoage,sex,weight,height,ASAphysical

statusclassanddurationofsurgery[Table1].Therewasnosignificantdifferencebetweenthegroupsin

referencetothebaselineHRandMAP.

Table1:Comparisonofdemographicprofilesbetweenthestudygroups:

Parameters GroupX GroupY Pvalue

Age(yrs) 33.6±9.08 34.1±8.61 0.496

SexMale/female 19/11 23/7 0.495

Weight(kg) 68.2±8.71 69.0±9.25 0.465

Height(cms) 165.8±5.72 167.9±5.36 0.164

ASAI/II 26/4 28/2 0.690

Durationofsurgery 57±21.34 62±30.56 0.881

AfterstartingtheinfusiontherewasnosignificantchangeinHR butitincreasedsignificantlyabovethe

baselinevaluesafterintubationand extubation(p<0.01)and significantlyafterpneumoperitoneum inGroupX

ascomparedtoGroupY(p<0.05)(Table2).
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Table2:ChangesinHR(beatsperminute)(mean±SD)

Time GroupX GroupY Pvalue

Before starting

infusion

72±2.5 74±2.8 0.658

10 minutes after

infusion

70±1.9 70±1.7 0.879

I minute after

intubation

69±3.7 64±4.9 0.521

Afterlaryngoscopy

&intubation

94±14.5 68±17.6 0.002

Afterpneumoperitoneum

10minutes 110±16.7 72±11.4 0.001

20minutes 102±14.9 66±12.6 0.003

30minutes 102±17.5 62±13.8 0.001

After extubation 1

minute

101±22.6 73±21.4 0.001

SD–Standarddeviation,HR-Heartrate.

InGroupYMAPdecreasedhighlysignificantlybelowbaseline,evenafterintubation,inpneumoperitoneum,and

extubation(p<0.05)ascomparedtoGroupX(Table3).
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Table3:ChangesinMAP(mm ofHg)(mean±SD)

Time GroupX GroupY Pvalue

Before starting

infusion

96±3.5 92±3.8 0.472

10 minutes after

infusion

90±3.5 94±2.9 0.561

I minute after

intubation

95±16.4 82±13.8 0.012

Afterlaryngoscopy

&intubation

115±13.3 86±19.8 0.001

Afterpneumoperitoneum

10minutes 101±18.9 88±21.4 0.013

20minutes 95±12.7 84±16.6 0.021

30minutes 94±13.5 82±15.6 0.001

Afterextubation 106±16.4 90±13.9 0.015

SD–Standarddeviation,MAP–Meanarterialpressure

Themeansedationscores(Fig1)weremoreindexmedetomidinegroupscomparedtonormalsalinegroup

patients.Dexmedetomidine0.6grouppatientshadbettersedationthanNSgrouppatients.Noneofthepatients

indexmedetomidinegroupsdevelopedsignificantsedationlevelsandthepatientswerecooperative,oriented

andtranquilallthetime.IngroupNSsedationscore,whichwaslessinitially,improvedsubsequentlyduetoearly

requirementofanalgesiainthisgroup.
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Fig.1

Discussion:

Dexmedetomidineishighlyselectiveα2agonist.Itactsthroughα2A,α2B,α2Creceptors,situatedinbrainand

spinalcord.ItleadstohypotensionandBradycardia.α2Aandα2Ccausessedation.α2A,α2Calsoreducespain

transmission.Withdoseinfusion0.6mcg/kg/hrresultsin10-15%fallinmeanarterialpressureandHeartRate.

Lookingatthesepharmacologicalproperties,ithasbeenevaluatedinthepasttoassessitseffect

onhaemodynamicresponsesinpatientsundergoinglaparoscopicsurgeries.Themoleculehasbeenusedin

infusionform withorwithoutbolusdose.Infusionratesvaryingfrom 0.1to10mcg/kg/h5,6,7havebeenstudied.

However,withhigherdoseinfusionofdexmedetomidine,highincidenceofadversecardiaceffectshavebeen

observed.7Abiphasicresponseonbloodpressureoccurswithabolusdose.8Initially,thereoccurshypertension

followedbyfallinbloodpressure.Thisresponseisseenoftenmoreinyoungandhealthypatients.9Stimulation

ofα2Breceptorsinvascularsmoothmusclesissaidtoberesponsibleforthis.

Low doseinfusionof0.25–0.5mcg/kg/hresultsinamonophasicresponseof10–15% fallinmean

arterialblood pressure and HR.8 Furthermore,in low dose,dexmedetomidine exhibits linear kinetics,

meaningthataconstantamountofdrugiseliminatedperhourratherthanaconstantfractionofdrug.

Ourstudyconfirmspressorresponsetolaryngoscopyandintubation,pneumoperitoneum,extubation.

TherewasincreaseinMAPandHRamongthepatientsundergoinglaparoscopicherniarepairasseeninGroup

X.Dexmedetomidineattenuatesthissympatheticresponseandprovideshaemodynamicstability.Theeffective
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attenuationdoseinourstudywas0.6mcg/kg/hr.

Thetwogroupsunderstudywerecomparabletoeachotherwithrespecttoage,gender,andweight,

durationofsurgery,andanesthesia.Theresultsofourstudyshowthat,inNSgroup,therewasasignificantrise

inHeartRate,SBP,DBP,andMAPfollowinglaryngoscopy,intubation,pneumoperitoneum,andafterextubation.

TheseresultsareinconsistentwiththestudyconductedbyauthorsBhattacharjee etal.,Keniya etal.,and

Tufanogullari etal.10-12Thesuppressionofthesympathoadrenalresponsewasseenindexmedetomidinegroup

asitwasobservedinastudyconductedbyScheinin etal.13

Thehemodynamicalterationsdueto intensesympatheticstimulation accompanying laparoscopic

surgerycomprisingofelevationinheartrateandriseinmeanarterialpressurearewellknown.Thepotentialfor

life-threateningcomplicationsassociatedwithsucharesponseisalsowelldocumented.Thereexistsastrong

relationshipofbothperioperativemyocardialischemiaandpostoperativemyocardialinfarctionwithanesthetic

and surgicalevents known to produce intense sympathetic stimulation,with orwithouthemodynamic

abnormalities.14Thus,itislogicaltolookformethodstoreducesympatheticstimulation.

Variousdrugsandmethodshadbeenstudiedtopreventhemodynamicalterationsduetostressof

surgeryandanesthesia.Dexmedetomidine,ahighlyselectiveα2-agonist,hasalsobeenevaluatedinthepastfor

attenuationofhemodynamicresponsesinvariousdosesandalongwithvariousanestheticregimensfor

varioustypesofsurgeries.15,16,17Gynecologicdiagnosticlaparoscopywasthefirstlaparoscopicprocedurein

whichtheeffectsofdexmedetomidinewerestudiedwithencouragingresults.18 Sincethen,themoleculehas

beenwidelyusedtoassessitseffectonhemodynamicresponsesinpatientsundergoingvarioustypesof

laparoscopicsurgeries,includinglaparoscopiccholecystectomy.19,20-28

Ourstudyconfirmsthefactthatstressfuleventssuchaslaryngoscopyandendotrachealintubation,

pneumoperitoneum,andextubationdoleadtosignificantincreaseinHRandMAPinpatientsundergoing

laparoscopiccholecystectomy29asseeninnormalsalinegroup.Thissympathoadrenalresponseiseffectively

attenuatedbyuseddosesofdexmedetomidineprovidingintraoperativehemodynamicstability30asseenin

dexmedetomidinegroup.AlthoughtherewassignificantdecreaseinHRfrom baselineindexmedetomidine

group,significantbradycardiawasnotnotedinanycase.
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Conclusion:

Infusion dose of0.6mcg/kg/hrwithoutanybolus dose serves verygood adjuvantto control

haemodynamic pressorresponse to intubation,pneumoperitoneum and extubation in patients

undergoinglaparoscopicherniarepair.
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