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INTRODUCTION

Endotrachealintubationhasindeedbecomeanintegralpartofanaesthetic
managementandcriticalcaresinceitsdescriptionin1921byRowbotham and
Magill.

Laryngoscopyandtrachealintubationinducesanincreaseinnor-epinephrine,
epinephrineanddopaminelevels,buttheincreaseinnor-epinephrinelevelsis
consistentlyassociatedwithelevationofbloodpressureandheartrate.

Kingetal.(1951)describedthepressorresponsestolaryngealandtrachealstimulation
followinglaryngoscopyandtrachealintubationasreflexsympatho-adrenalstimulation.

Eventhoughthissympathoadrenalresponsetolaryngoscopyandintubationresultsare
brief,theymayhavedetrimentaleffectsinhighriskpatientsincludingmyocardial
infarction,cardiacfailure,intracranialhemorrhageandincreasesinintracranialpressure
andhencethisresponseisundesirableinanypatientundergoingsurgery,irrespective
ofthenatureofsurgery.

Thereforeitisimportanttofindaneffectivemeansofattenuatingsympathetic
responsetolaryngoscopyandendotrachealintubation.

Manystrategieshavebeenimplementedtominimizethesehemodynamicadverse
responsesandareaimedatdifferentlevelsofthereflexarc:

Theseinclude:

1.Blockoftheperipheralsensoryreceptorsandafferentinputbytopicalapplication
andinfiltrationoflocalanaesthetictosuperiorlaryngealnerve.

2.Blockofcentralmechanism ofintegrationandsensoryinputbyadministrationof
fentanyl,morphineetc.

3.Blockofefferentpathwayandeffectorsiteswithi.v.lignocaine,βblockers,
calcium channelblockers,hydralazineetc.
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Sincenosingledrugortechniqueis100% efficient,recommendationsfor
attenuatingthereflexhypertensionandtachycardiaaremanifold.Thetechnique
besidesminimizingthecardiovascularresponsestoanaesthesiaforpatientsat
riskmustalsosatisfythefollowingrequirements.

1.Itmustbeapplicableregardlessofpatient’sco-operation.

2.Itshouldpreventtheimpairmentofcerebralbloodflow andavoidarousalof
the
patient.

3.Itshouldneitherbetimeconsumingnoralterthedurationormodalityof
ensuing
anaesthesia.

Esmololisacardioselectivewatersolubleultrashortactingbeta1adrenergicreceptor
antagonistthatcanbeadministeredonlybyintravenousroute.
TheIVformulationofesmololisavailableaspreservativefreeesmololhydrochloride
10mg/ml.Esmololisrapidlyhydrolysedbycytoplasmicesterasesinredbloodcells.Its
metabolism isnotinfluencedbyrenalorhepaticfunctionandlessthan1%excretedin
urineasunchangeddrug.

Diltiazem isadrugofbenzothiazepineclassofcalcium channelblockers.Injectable
diltiazem isaclear,colourless,sterile,nonpyrogenicsolutionwithapHrangeof3.7–
4.1.TheIVformulationofdiltiazem isavailableaspreservativefreediltiazem
hydrochloride5mg/ml.70%-80% ofthedrugbindstotheplasmaproteinsand
albuminappearstobind30%ofthedrug.Thedrugshouldbeusedwithcautionin
patientswithimpairedrenalorhepaticfunction.

Lidocaine/Lignocaine,anamidegroupoflocalanaestheticagent.TheIVformulationof
lignocaineisavailableaspreservativefreelignocainehydrochloride21.3mg/ml.Itis
metabolizedbyoxidasesandamidasesfrom microsomesofliverandthemetabolites
areexcretedintheurine,hastenedwhentheurineisacidic.

Theaim ofthisstudyistodoacomparativestudyofvariousdrugsinattenuatingthe
haemodynamicchangesduringlaryngoscopyandintubation
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REVIEW OFLITERATURE

InaRandomised,doubleblindplacebocontrolledstudyconductedbyThomsonIRetal
1,theyconcludedthatEsmolol100mggivenasbolus,waseffectiveaswellassafein
bluntingthehaemodynamicresponsestolaryngoscopyandtrachealintubationin
treatedhypertensivepatients.

InaProspective,double-blind,randomizedstudyconductedbyFoxEJetal2,itwas
concludedthatesmololandlidocainehavesimiliarefficaciesinattenuatingmoderate
hemodynamicresponsetointubationofpatientswithisolatedheadtrauma.

InaRandomizedcontrolleddoubleblindstudyconductedbyKaruppiahSetal3for
attenuationofhemodynamicresponsetolaryngoscopyandintubationusing
intravenousfentanylandesmolol,theyconcludedthatinpatientswithno
measures/drugstoattenuatehemodynamicresponsetolaryngoscopyandintubation,
therewasamaximum riseinheartrate,SBP,DBP,andMAPwhencomparedwithpre-
inductionvalue.Fentanyl2μg/kgbolusoresmolol0.2mg/kgbolus3minutesbefore
inductionsignificantlyattenuatedthehemodynamicresponsetolaryngoscopyand
intubationbetterthancontrolgroup.

InaMulticentrictrialconductedbyMilleretal4,dose-responseandside-effectsof
esmololwhenadministeredasasingleivboluspriortoinductionofanaesthesiafor
controllingthehaemodynamicresponsetotrachealintubationwasassessedandthey
concludedthat100mgbolusofesmololwassafeandeffectiveforcontrollingthe
haemodynamicresponsetotrachealintubation.Thisdoseofesmololcombinedwitha
lowdoseofnarcotic(fentanyl2-3micrograms.kg-1orequivalent)resultedineffective
controlofbothheartrateandbloodpressure,whileavoidingimportantside-effects.

InaComparativestudydonebyMartinDEetal5,theyconcludedthatincreasesin
systolicbloodpressure,diastolicbloodpressure,andpulmonarycapillarywedge
pressurewithintubationwerealsosignificantlygreaterfollowingadministrationof
thiopentalthanfollowingfentanyl-thiopental.Dosesoffentanylthatarelowenoughto
causelittlepostoperativerespiratorydepressionsignificantlybutbluntspost
intubationhypertensionwhenusedasanadjuncttothiopental.

InaRandomised,double-blind,placebo-controlled,HelfmanSM etal6concludedthat
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onlyesmololprovidedconsistentandreliableprotectionagainstincreasesinbothheart
rateandsystolicbloodpressureaccompanyinglaryngoscopyandintubationwhen
comparedwithLignocaineandfentanyl.

GuptaSetal7inhiscomparativestudyofefficacyofesmololandfentanylforpressure
attenuationduringlaryngoscopy,andendotrachealintubationconcludedthatthe
combinationofintravenousfentanyl2mcg/kgandintravenousesmolol2mg/kgismore
effectiveintheattenuationofhemodynamicresponsestolaryngoscopyand
endotrachealintubationthanintravenousfentanyl2mcg/kgorintravenousesmolol
2mg/kgalone.

AboumadiMNetal8studiedthecardiovascularreactionstolaryngoscopyandtracheal
intubationfollowingsmallandlargeintravenousdosesoflidocaineandconcludedthat
largerdosecausedborderlineprotectionagainsthypertensionandtachycardiawhilethe
smallerdosepreventedonlytheriseinsystolicbloodpressure.Possiblemechanisms
toaccountfortheseobservationswerediscussed.Theseincludeadirectmyocardial
depressanteffect,acentralstimulanteffect,aperipheralvasodilatingeffectandfinally
aneffectonsynaptictransmission.

Begum M etal9,whodidacomparativestudybetweenefficacyofesmololand
lignocaineforattenuatinghaemodynamicresponseduetolaryngoscopyand
endotrachealintubationconcludedthatesmolol1.5mg/kgwassuperiortolignocaine
(1.5mg/kg)forattenuationofhaemodynamicresponsetolaryngoscopyand
endotrachealintubation.

SantoshKumaretal10comparedtheefficacyofI.V esmolol,diltiazem and
magnesium sulphateinattenuatingthehaemodynamicresponsetolaryngoscopyand
trachealintubationandconcludedthatonlyesmololpreventedriseinheartrateafter
intubationwhileMgSO4 itselfcausestachycardiaanddiltiazem wasineffectivein
attenuatingriseinheartrate.

PAgarawaletal11 whostudiedtheefficacyofintravenousesmolol,lidocaineand
diltiazem inattenuatinghaemodynamicresponsetolaryngoscopyandintubation
conludedthatesmololindoseof1mg/kgintravenously3minpriortolaryngoscopyand
intubationpreventedtheriseinheartrateeffectively.Esmololwasalsoeffectivein
attenuatingsystolicbloodpressureincrease,diastolicbloodpressureincreaseand
increaseinmeanbloodpressureexceptat1minafterintubationwhereasin
comparisonlidocaineanddiltiazem werenotthateffective.Esmololmaybeusedin
ischemicheartdiseasepatientsandinhypertensivepatientswhereincreaseinblood
pressureandheartratecanbedetrimentaltothepatientorsurgicalprocedureitself,
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likeophthalmicsurgeriesandneurosurgicalprocedures.

M Maheshetal12whodidacomparativestudybetweenivesmololhydrochlorideand
LignocaineHydrochlorideconcludedthatinpatientswithnodrugstoattenuatethe
sympatheticresponsestolaryngoscopyandintubationtheriseinheartrate,systolic,
diastolicandmeanarterialbloodpressureswasmaximum andstatisticallyand
clinicallyveryhighlysignificantandwasbedetrimentalinhigh-riskpatients.Lignocaine
significantlyattenuatesthesympatheticresponsestolaryngoscopyandtracheal
intubation.Esmololalsoverysignificantlyattenuatesthesympatheticresponses.

GurudattaKNetal13whostudiedtheattenuationofhemodynamicresponsesto
laryngoscopyandendotrachealintubationbyintravenousesmololconcludedthat
intravenousadministrationof100mgesmolol2minutesbeforeinductionofgeneral
anesthesiaisveryeffectiveinattenuatingthehemodynamicresponsetolaryngoscopy
andtrachealintubation.

ParthShahetal14whodidacomparisonoffentanyl,esmololandtheircombinationfor
attenuationofhemodynamicresponsetolaryngoscopyandtrachealintubation
concludedthatthecombinationofintravenousfentanyl2mcg/kgandintravenous
esmolol2mg/kgismoreeffectiveintheattenuationofhemodynamicresponsesto
laryngoscopyandendotrachealintubationthanintravenousfentanyl2mcg/kgor
intravenousesmolol2mg/kgalone.

Millarforbesetal15whodidastudyconsistingoftwenty-twonormotensive
patients,inwhichanaesthesiawasinducedwiththiopentone,nitrousoxideandoxygen,
suxamethonium,andendotrachealintubation.Laryngoscopyandinsertionofan
endotrachealtubewereimmediatelyfollowedbyanaverageriseinmeanarterial
pressureof25mm Hg(SE22,range2-45).Heconcludedthattherewasnosignificant
differenceinthisresponsebetweengroupspremedicatedwithmorphineandwith
amylobarbitone.Therewasnoevidencethatthiseffectcausedlastingdamagein
normotensivepatients.Thepossiblecardiacorcerebralcomplicationswhichmight
resultinhypertensivepatientswerediscussed.
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AIM

Theaim ofthisstudyistodoacomparativestudyofvariousdrugsinattenuatingthe
haemodynamicchangesduringlaryngoscopyandintubation.

OBJECTIVES

1.Tostudytheefficacyofintravenousesmolol,lidocaine,anddiltiazem in

attenuatinghaemodynamicresponsetolaryngoscopyandintubation.

2Toobservethevariationsinsympatheticresponseafteradministrationof

intravenousesmolol,lidocaine,anddiltiazem tolaryngoscopyandintubation.

3.Toascertainthesuperiorityofonedrugovertheotherinsuppressingsympathetic
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responsetolaryngoscopyandtrachealintubation.
 

MATERIAL AND METHODS

Studydesign:Prospective,Randomized,Doubleblind,Controlledclinicalstudy.

Placeofstudy:Dr.SushilaTiwariGovernmentHospital,Haldwani.

Samplesize:220ASA gradeI/IIpatientsofage18-60years,randomlydivided

into4groupsof55eachbyclosedenvelopetechnique.

Thesamplesizeiscalculatedbytakingmeanofthepulserateafterthedrug
administrationfrom thefollowingstudiesusingWIN PEPIsoftware.

1.Themeanofpulserateinthediltiazem groupwastakenas94afterdrug
administration10.

2.Themeanofpulserateinthelignocainegroupwastakenas81.76andthatof
esmololas82.96afterdrugadministration12.

Samplesizehasbeencalculatedbyusingpoweranalysis& alphaerrorof0.05and
thepowerofthestudyas80%.

Samplingtechnique:SimpleRandomizationbyClosedEnvelopeTechnique.
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Thenameof4groupsofdrugsareequallywrittenin220opaqueenvelopesand
sealed.Thesealedenvelopesareplacedinacontainerandshuffled.Aftershuffling
,thesealedenvelopesarenumberedfrom 1to220insequence.Sealedenvelope

willbeopenedinsequencecorrespondingtothenumberofthepatient.Double
blindingwillbedonetoavoidanybias.

Studyperiod:From thedateofacceptanceofthesisprotocolto15monthsor
completionofstudywhicheverisearlier.

Inclusioncriteria:

1.Patients>18and<60yearsofage.

2.Patientsweighing>40kgand<90kgsofeithersexandBMI>18.5and<24.9of
eithersex.

3.PatientspostedforelectiveSurgicalProcedurebelongingtoASAphysicalstatus–
GradeIandII.

4.PatientsrequiringgeneralAnesthesiaandEndotrachealIntubation.

Exclusioncriteria:

1.Patient/guardianrefusalforconsent

2.ASAgradeIIIandIV.

3.Emergencysurgeries.

4.Patientsbetweenage>60yearsandAge<18years.
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5.Patientsweighing>90kgand<40kgandBMI<18.5and>24.9.

6.Patientssuspectedtohavedifficulttrachealintubation.

7.Patientsonbeta-blockersorcalcium channelblockers.

8.Patientswithsignificantrenal(serum creatinine>1.5mg/dl),hepatic(serum total
bilirubin>1.2mg/dl,serum totalprotein<6g/dl&>8.5g/dl,serum albumin<3.5g/dl&
>5g/dl,serum SGPT>40u/l,serum SGOT>56u/l)disease.

9.Hypertensivepatientssystolicbloodpressure≥160mmHgandordiastolicblood

pressure≥95mmHg.

10.Patientswithchronicobstructivelungdiseasesespeciallybronchialasthma.

11.Diabeticpatientsontreatment.

12.Patientswithsignificantheartdiseaselikepasthistoryofanginaormyocardial

infarction,heartblocks,andcongestivecardiacfailure.

13.Laryngoscopyandintubationexceeding20seconds.
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METHODOLOGY

AftertheapprovalofInstitutionalethicalcommittee,adetailedhistory,complete

physicalexaminationandroutine&appropriateinvestigationswillbedoneforall

patients,forPACclearanceforsurgeryunderanaesthesia.Informedwrittenconsentwill

betakenfrom patientsafterPACclearance.

Atotalof220normotensivepatientswillberandomlydividedinto4groupsof55each

byclosedenvelopetechnique.

GroupCisControlgroup.Inthisgroup3mlnormalsalinewillbeadministered

intravenously2minutesbeforelayngoscopyandintubation.

GroupEisEsmololgroup.Injectionesmolol2mg/kgI.V.boluswillbeadministered

intravenously2minutesbeforelayngoscopyandintubation.

GroupDisDiltiazem group.Injectiondiltiazem 0.2mg/kgI.V.boluswillbeadministered
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2minutebeforelaryngoscopyandintubation.

GroupLisLignocainegroup.Injectionlignocaine1.5mg/kgI.V.willbeadministered2

minutesbeforelaryngoscopyandintubation.

Uponarrivalinoperationtheatre,NIBP,pulseoximeter,ECG monitoringwillbe

establishedandvitalsmonitored.Appropriateintravenouslinewillbestartedwith

RingerLactate.

Allthepatientswillbepremedicatedwithinjectionglycopyrrolate0.2mgIVand

injectionmidazolam 0.5–1mgIVpriortoinductionofanaesthesia.Heartrate,systolic

anddiastolicbloodpressurewillberecordedasbaselinevalue.

Allthepatientswillbepreoxygenatedfor3minwith100%oxygenviaBain'scircuit.

Afteradministrationofthestudydrug,anesthesiawillbeinducedwithintravenous

propofol(1%)dosebeing2.5mg/kgandfollowedbysuccinylcholine1.5mg/kg.

LaryngoscopywillbeperformedwithaMacintoshlaryngoscopeandIntubationwillbe

donewithanappropriatesized,disposable,highvolumelow-pressurecuffed

endotrachealtube.Laryngoscopyandintubationwillbedonewithin15to20seconds

withastrictandvigilmonitoringofthefollowing hemodynamicparameters–The

heartrate,arterialbloodpressure,andelectrocardiography(ECG)changeswhichwill

beobservedatthefollowingtimeintervals.
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1.Baseline.

2.Afterthedrugadministration.

3.Immediatelyafterintubation.

3.At1,3,5minafterintubation.

AnySurgicalstimuluswillbeavoidedduringthestudyperiod.

Anesthesiawillbemaintainedwithbalancedtechniqueofnitrousoxide66%,oxygen

33%,,isoflurane1%orhalothane0.5%,Non-depolarizingmusclerelaxant,vecuronium

0.06–0.12mg/kggivenatappropriatetimeandIPPV.Adequacyofventilationwillbe

monitoredclinicallywithETCO2 andSPO2willbemaintainedat99-100%.

Attheendofsurgery,neuromuscularblockadewillbereversedwithinj.neostigmine

0.05mg/kgandinj.Glycopyrrolate0.008-0.01mg/kg.Extubationwillbedoneafterthe

returnofairwayprotectivereflexandpatientswillbeshiftedtorecoveryroom for

furtherobservation.

Anobservationwillbemaderelatedtoadverseeffectsofdrugsandanesthesiarelated

problemsandwillbeattendedtoappropriately.

STATISTICALANALYSIS:

Datawillbeanalyzedusingappropriatestatisticaltechniques.
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INFORMATIONFORM FORPATIENTS

Titleoftheproject COMPARATIVESTUDYOFIVESMOLOL

IVDILTIAZEM ANDIVLIGNOCAINE

HYDROCHLORIDEINATTENUATING

PRESSORRESPONSETO

LARYNGOSCOPYANDINTUBATION

Nameofthecandidate DRSATHYANARAYANAN,K

Purposeofthestudy Thisstudyistoevaluateandstudythe

efficiencyandsafetyofintravenous

esmolol,lidocaine,anddiltiazem inthe

attenuationofhemodynamicresponseto

laryngoscopyandintubationin

normotensiveindividuals.

Procedure/methodofstudy ProspectiveRandomizedcontrolled
clinicalstudy

Expecteddurationofsubjectparticipation <4hours.
Benefitstobeexpectedfrom researchto
theparticipant

Attenuationofcardiovascularresponses
tolaryngoscopyandintubation.
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Anyriskexpectedfrom studytothe
participant

NO

Maintenanceofconfidentialityofresult YES
Provisionforfreetreatmentforresearch
relatedinjury

NO

Compensationtotheparticipantfor
researchrelatedinjury

NO

Freedom towithdrawfrom studyatany
timeduringresearch

YES

Possiblecurrentorfutureuseof
biologicalmaterial&datatobegenerated
from research&ifmaterialislikelytobe
usedforsomeotherpurposeortobe
sharedwithother–shouldbementioned

NO

Patientinformationsheetmustbesigned
by
Investigator

YES

PARTICIPANTCONSENTFORM

PARTICIPANT’sNAME–

ADDRESS–

TITLEOFPROJECT–“COMPARATIVESTUDYOFIVESMOLOL,IVDILTIAZEM ANDIV

LIGNOCAINEHYDROCHLORIDEINATTENUATINGPRESSORRESPONSETO

LARYNGOSCOPYANDINTUBATION"

Thedetailofstudyhasbeenprovidedtomeinwritingandexplainedtomeinmyown

language.Iconfirm thatIunderstoodtheabovestudyandopportunitytoaskquestions.

IunderstandthatmyparticipationisvoluntaryandthatIam freetowithdrawatanytime,

withoutgivinganyreason.Iagreenottorestrictanyuseofthedataorresultthatarises

from thestudyprovidedsuchuseisonlyforscientificpurpose(s).Ihavebeengiven

informationsheetgivingdetailofthestudy.Ifullyconsenttoparticipantinthisstudy.



17

------------------------------------------------------
Signature/LeftThumbImpressionofpatient Date:

Place:

NameoftheParticipant:______________________________

Son/Daughter/Spouseof:_____________________________

Completepostaladdress:_____________________________
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“COMPARATIVESTUDYOFIVESMOLOL,IVDILTIAZEM ANDIV
LIGNOCAINEHYDROCHLORIDEINATTENUATINGPRESSOR
RESPONSETOLARYNGOSCOPYANDINTUBATION
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MEMBERETHICALCOMMITTEE

MEMBERETHICALCOMMITTEE

MEMBERETHICALCOMMITTEE

MEMBERETHICALCOMMITTEE

MEMBERETHICALCOMMITTEE

MEMBERETHICALCOMMITTEE

OBSERVATION BYETHICALCOMMITTEE-

DATE-

SIGNATUREOFSECRETARYETHICALCOMMITTEE-
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HUMANETHICSCOMMITTEEAPPROVAL

ThemembersofIECmeton________________________atGMCHaldwaniandreviewedthe

Projectentitled"COMPARATIVESTUDYOFIVESMOLOL,IVDILTIAZEM ANDIV

LIGNOCAINEHYDROCHLORIDEINATTENUATINGPRESSORRESPONSETO

LARYNGOSCOPYANDINTUBATION"

TheIECaftercarefuldeliberationhasgrantedapprovaltothesubject.

Thisapprovalisvalidforthreeyearsorthedurationofprojectwhicheverisearlier.

MemberSecretary

IEC,GMC,Haldwani

DATACOLLECTIONPROFORMA
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DATE

PUKANO(OPD)

PANA(IPD)

NAME

WEIGHT

BMI

AGE

GROUP
CONTROL/ESMOLOL/DILTIAZEM /LIGNOCAINE

SEX

PROPOSEDSURGERY:

CHIEFCOMPLAINTS
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Table1:Pulseratecomparisonwithbasalvalue

DURATION

Group Basal Afterdrug
administration

Immediately
after
intubation

After1
min

After3
min

After5
min

Control
Esmolol
Diltiazem
Lignocaine

Table2:SystolicBloodPressurecomparisonwithbasalvalues.

DURATION

Group Basal Afterdrug
administration

Immediately
after
intubation

After1
min

After3
min

After5
min

Control
Esmolol
Diltiazem
Lignocaine
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Table3:DiastolicBloodPressurecomparisonwithbasalvalues.

DURATION

Group Basal Afterdrug
administration

Immediately
after
intubation

After
1min

After
3min

After
5min

Control
Esmolol
Diltiazem
Lignocaine

Table4:MeanArterialPressurecomparisonwithbasalvalues.

DURATION

Group Basal Afterdrug
administration

Immediately
after
intubation

After1
min

After3
min

After5
min

Control
Esmolol
Diltiazem
Lignocaine


