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Abstract
Background:Maternalhypotensionisacommoncomplicationafterspinalanesthesia

resultinginadversematernalandfetaloutcomes.Theoreticalknowledgeclaimsthatitis

morecommoninseverelypreeclampticparturients.

Objective:Tocomparehemodynamicchangesandneonataloutcomeinnormotensive

andseverepreeclampticparturientsundergoingelectivecesareansectionunderspinal

anesthesia.

Methodology:AprospectivecohortstudywasconductedatSt.Paul’sMillenniumMedical

College hospitalfrom July 1 to December20,2019 on 84 American Society of

Anesthesiologists(ASA)IIandIIIparturientsdividedintotwogroups(42severely

preeclampticgroupand42normotensivegroup)whounderwentelectiveCesarean

deliveryunderspinalanesthesiawereinvolvedinthestudy.Afterpreloadingwith

crystalloids,a0.5%isobaricbupivacaineof12.5mgwasusedforspinalanesthesia.At

thecompletionoftheblock,vitalsignswererecordedeverythreeminutestill20

minutesafterspinalanesthesiaandeveryfiveminutesthenafter.Hypotensionwas

definedasa30% decreaseinmeanbloodpressureinbothgroups.Vasopressors,total

fluidstakenintraoperatively,neonatalApgarscoreswererecorded.Chi-squaretestwas

used tocalculatetheincidenceofhypotension between groups;both paired and

unpairedt-testswerealsousedtocalculatethepercentfallofbothbloodpressureand

heartratefrom correspondingbaselinesofeachgroupandintergrouprespectively,

aftercheckingthedistributionofdatausingShapirowilkstestandhistograminspection

inSPSSversion20software.

Results:Afterinductionofspinalanesthesia;systolicbloodpressure,diastolicblood

pressure and mean blood pressure decreased in both groups,butmore in the

normotensivegroupsascomparedtothepreeclampticone,inthefirst9minutes.The

incidenceofhypotension(overaperiodof30minutesafterspinalanesthesia)inthe

preeclampticpatients(31%)waslessthanthatofthehealthyparturients(59.5%),

despitetheformerreceivingsmallervolumesofintravenousfluids.Therewasno

statisticallysignificantdifferenceinheartrateofbothgroupsbeforeandafterthe

induction ofspinalanesthesia.The 5th minute Apgarscore recordingswere also

comparablebetweenthegroups.

Conclusion:Ourstudyshowedthattheincidenceandmagnitudeofspinalanesthesia-
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induced hypotension waslessin severely preeclamptic parturientsthan healthy

parturientswhounderwentelectivecesareandeliveryunderspinalanesthesia.
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ChapterOne:Introduction
1.1Background:Pregnancyinducedhypertensionconstitutesmajorcauseofmorbidity

and mortality in developed and developing countries,and itis 5–10% ofall

pregnancies(1).Pre-eclampsiaisahypertensivedisorderofpregnancythatoccursafter

20weeksofgestation.

Thereportedincidenceofpreeclampsiainobstetricspracticeis5-7% worldwide(2),and

inEthiopiaitholds5.47%,whichaccountsfor19% ofmaternaldeaths(3).

Preeclampsiaisaprincipalcauseoffetalmorbidityandmortality,alsotheleading

reasonofmaternalICUadmissions,andresponsiblefor15–20% ofmaternaldeaths

worldwide(4,5).

Theexactcauseisnotknownyet,butendothelialcelldysfunctionhasbeenimplicated

initspathogenesis(8).Comparedtoanormalpregnancy,characterizedbyanincreased

plasmavolumeandadecreaseinsystemicvascularresistance(8,9),preeclamptic

womenarecharacterizedbyalowerplasmavolumeandan increasein systemic

vascularresistanceinadditiontohypertensionandproteinuria.

Womenwithpreeclampsiahaveanincreasedrateofcesareansectionconsequentupon

thehighincidenceofintrauterinegrowthrestriction,fetaldistress,andprematurity(10).

Caesareandeliveryposesachallengetomaternalhemodynamicsandmightpredispose

the parturienttoharmfulcardiovascularcomplications.Theavailablechoicesof

anesthesiaaregeneralanesthesiaorregionalblocks,buteachhasitsownunwanted

effectsonthematernalhemodynamicsandconsequentlyonthefetus.spinalanesthesia

-associatedhypotensionmayoccurinupto64% -100% ofpregnantwomenundergoing

cesareandelivery(11).

Spinal-inducedmaternalhypotensionproducesunpleasantsymptomssuchasnausea,

vomiting,andlight-headedness.Itmayalsocauseadecreaseinuteroplacentalblood

flow andresultinfetalacidosis(12).Becauseoftherisksrelatedtoairwayedema,

difficulty with the airway orfailed intubation,hypertensive response to direct

laryngoscopy,andaspirationpneumonitis,generalanesthesiaisassociatedwithmore
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untoward outcomesin thisparticulargroup ofpatients(13–16).But,risk-benefit

considerationsstronglyfavorneuraxialtechniquesovergeneralanesthesiaforcesarean

deliveryincasesofseverepreeclampsiaaccordingtorecentstudies(17,18).

Therefore,thepresentstudywascarriedoutinanefforttocomparethehemodynamic

changesandnewbornwell-beinginpatientswithseverepreeclampsiaandhealthy

parturientsundergoingspinalanesthesiaforelectivecesareansection.

1.2.Statementoftheproblem
Thereportedincidenceofsp

Severelypreeclampticpatientshavebeenconsideredtobeathigherriskofprofound

maternalhypotensionwhentheyundergocesareansectionunderspinalanesthesia(10).

Maternalhypotensioncauseslowcardiacoutputresultinginunpleasantsymptomssuch

asnausea,vomiting,light-headedness,placentalhypoperfusionandpoorperinataland

maternaloutcomes(10,17,19–21)andwasthemostfrequentcomplicationassociated

withmaternalmorbidityandmortalityduringcesareansection(22).

Althoughcontroversial,somestudieshaveshowntheeffectivenessofcolloidand

crystalloidloadingonreducingtheincidenceofspinalanesthesiainducedhypotension

innormotensiveparturients(13,23),butvasopressoragentsandvolumeloading,which

arecommonlyusedtomanagespinalanesthesia-inducedhypotension,couldputthe

preeclampticpatientsatincreased riskofhypertension and iatrogenicpulmonary

edema(18,24,25).Intraoperativepulmonaryedemamayoccurinuptoapproximately

3% ofwomenwithpre-eclampsia,with70% ofcasesoccurringafterbirth(25).

Minimalhemodynamiceffectsfrom spinalanesthesiainhealthypregnancyhavebeen

demonstratedwhenusingalowdoseofbupivacaine(lessthan10mgbupivacaine)but

thishasnotbeensufficientlyinvestigatedinpre-eclamptictoxemia.But,low dose

spinal(bupivacainebetween5and7mg)mayresultininadequatelevelofanalgesiaand

anesthesiaandnecessitateconversiontogeneralanesthesia(26).

Conventionaldose oflocalanesthetics forspinalanesthesia with crystalloids

preloading at10ml/kg over10-15 minuteswasassociated with lessincidenceof
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hypotensiveepisodesinrecentstudiesusinghyperbaricbupivacaine(1,17,18),butmost

ofthesestudiesusedvasopressorsasbothbolusandcontinuousinfusionsfortreatment

andasprophylacticforhypotension,whicharenotavailableinoursetting.

Althoughtherelativesafetyofthesubarachnoidblockinthesepatientshasbeen

demonstratedinthestudiesabove(theavailabilityofvasopressorsathand),thereisno

studythatcomparedthedifferencesinthehemodynamicchangesandnewbornwell-

beingaftersingle-shotspinalanesthesiabetweenpreeclampticandhealthyparturients

insettingslikeinours.

Hyperbaricbupivacainewasusedinpreviousstudies,butonlyisobaricbupivacaineis

availableinoursetting.Baricityoflocalanestheticshasanimportantroleonspinal

blockeffectsandtherearecontroversialresultsonthedegreeofhemodynamicchanges

andincidenceofhypotensionbetweenhyperbaricandisobaricbupivacaine(27–29).

Furthermore,theincidenceofspinalanesthesia-inducedmaternalhypotensionshowed

inconsistencyacrossdifferentstudies,whichmakesitalmostdifficulttosetstandard

targetsanddevelopalocalmanagementprotocol(10,30,31)andotherstudiesdidnot

findanydifferencesinincidenceofhypotension,magnitudeofhemodynamicchanges

andneonataloutcomebetweenseverelypreeclampticandhealthyparturients(32,33).

Therewerealsoinconsistentfindingsonthe1st minuteApgarscoresassessments

betweenseverelypreeclampticandnormotensiveparturientsonpreviousstudies.In

addition,mostofthestudiesweredoneinsettingswheretherecommendeddrugsand

vasopressorsusedfortreatmentofspinalinducedhypotensionareavailable.

Wewanttoconductthisinoursettinginusing0.5%isobaricbupivacaine,wherethe

recommendeddrugsorvasopressorsforprophylacticandtreatmentofspinalinduced

hypotensionarenotavailable.
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1.3.Significanceofthestudy
Inseverepreeclampsia,chronicplacentalhypoperfusionisoftensignificant.Sincethe

uteroplacentalcirculationisnotautoregulated,furtherdecreasesinperfusionmaybe

poorlytoleratedbythefetus.Primaryperipartum goalsintheseverelypreeclamptic

parturientare the optimization ofmaternalblood pressure,cardiacoutput,and

uteroplacentalperfusionandthepreventionofseizuresandstroke(19).Bettercontrol

oftheperioperativehemodynamicchangescanleadtoreductioninperioperative

morbidityandmortalityinobstetricpatients(34).Therefore,thepresentstudywas

carriedoutinanefforttocomparethehemodynamicchangesandnewbornwell-being

in patientswith severe preeclampsia and healthy parturientsundergoing spinal

anesthesiaforcesareansection.Thepresentstudyisalsoinitiatedtofurthervalidate

thesafetyofspinalanesthesiainpre-eclampticpatients.Spinalanesthesiacanprovide

reliableandfastanesthesia,especiallyinbusysetupslikeinourinstitution.

Asfarasmyknowledge,thereisnopublisheddataonthesametopicinthecountry,so

itcanserveasbaselinedataforothersimilartopicstobestudiedforthefuture.Thereis

alsovariabilityofanesthetists’interestonchoosingbetteranesthetictechniquefor

severelypreeclampticpatientsi.e.someusegeneralanesthesiabythefearthatspinal

anesthesia could cause severe hypotension and others abandon using general

anesthesiaforitscomplications.Thisstudywillcontributeitsroleonmediatingthese

controversies.
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ChapterTwo:ReviewofLiterature
When one considers the cardiovascularpathophysiology ofsevere preeclampsia,

includingdecreasedintravascularvolumeandmarkedlyraisedSVR(35),theoptimal

anesthetic method forCesarean delivery remainsunsettled.There hasbeen an

understandablecautionasregardsregionalanesthesia,duetothetheoreticalpossibility

ofprecipitoushypotension,decreasedcardiacoutputandassociatedplacentalhypo

perfusion.But,currentclinicalexperiencedemonstratedrelativesafetyofregional

technique overgeneralanesthesia (5,15,36,37),and,among regionalanesthesia,

epiduralanesthesiahasbeen traditionallythemethod ofchoice.However,spinal

anesthesiahasnotyetbeenpopularduetothecommonbeliefthatthesuddenand

extensivesympatheticblockadefollowingsubarachnoidblock(SAB)willresultinsevere

hypotension thatwillendangermaternaland fetalsafety(1).Severalstudies(both

prospectiveandretrospective)havebeendoneforvalidatingitsuse inthosepatients,

comparingwiththeirhealthycounterparts(normotensiveparturients).

2.1SpinalAnesthesiaforseverepreeclampsia
A retrospectivestudyof202casesbyShresthaandSharmain2012(Nepal),using

hyperbaricbupivacaine0.5% forspinalanesthesiaforcesareansectioninpreeclampsia

recommended spinalanesthesia asa preferred method taking into accountthe

relativelystableandbetterhemodynamicstability,convenienceinprocedureandrapid

andpredictableanesthesiaandnorisksofsuddencriticalhypotension(38).Thestudy

wasaretrospectiveandthevitalsignsweremeasuredeveryfiveminutesinwhich

hypotensioncouldresultinphysiologicalderangementinbetweenthegivenintervals.

AprospectivestudybySahaetal.in2013(India)comparedthehemodynamicresponse

andneonataloutcomefollowingspinalanesthesiabetweennormotensiveandsevere

preeclampticwomenundergoingcaesareansectiononatotalof60parturients(30

healthyand30severepre-eclamptic.Inthisstudy,thedrugusedwas12.5mgof

5%bupivacaine(hyperbaric)inbothgroups.Theyconcludedthatseverelypre-eclamptic

parturients experienced less hypotension following spinal anesthesia than

normotensivesandrequiredlessphenylephrinewithcomparablefetalApgarscores.

But,percentagefallofDBP,HR andMAP from thebaselinewasnotstatistically
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significantbetweenthetwogroups(1).Inthisstudy,thegestationalageofthefetuses

wascomparable.

Other prospective cohort study by Khatriand his colleagues (India)in 2014,

administeredspinalanesthesiawiththesamedoseoftheabovedrug(12.5mg)tosixty

patients,ofwhichthirtywereseverepreeclampticsandthirtyofthem normotensive

parturientstocomparethehemodynamicresponse,fetalApgarscoreandvasopressor

requirementsbetweenthegroups.Hypotensionandvasopressorrequirementswere

lessintheseverepreeclampticparturientsandcomparablefetalApgarscores,despite

thefetusesfrom severelypreeclampticshadsmallergestationalage.Themeanintra-

operativecrystalloidrequirementinbothgroupswerenotstatisticallysignificant)(34).

Inthisstudyhyperbaricbupivacainewasused.

AnotherprospectivestudybyFarrukhetal.in2014(Pakistan),comparedtheincidenceof

spinalanesthesiainduced hypotension in severelypreeclampticand normotensive

parturientsundergoing electivecaesareansection(twohundredpatients)using0.75%

15mghyperbaricbupivacaine(relativelyhighdose).Patientswerepreloadedwith1litre

ofRingerlactate.Theincidenceofhypotensionwas17.0% intheseverelypreeclamptic

patientsand42.0% inthenormotensiveparturients(39).Inthisstudythegestationalage

ofnewbornswasnotidentified,whichcouldaffectthegivenresultsbetweengroups.

AshokV.Despandeandcolleaguesinthesameyearconductedaprospectivecohort

study,theycompared the incidence and severityofspinalanesthesia associated

hypotension in pre eclamptics undergoing caesarean delivery (using hyperbaric

bupivacaine,0.5% (2.5mlto2.8ml)).Itwasfoundthat,themagnitudeofdecreaseinSBP

wassimilarinbothgroups,whereasthatofdecreaseinDBPandMAPwassignificantly

smallerinpreeclampticpatientsandHRwascomparable.Preeclampticpatientshad

significantlylessincidenceofclinicallysignificanthypotensionthatmadeuseofIV

ephedrinenecessarythannormalpatients(10).Theneonataloutcomewasnotassessed

inthe1stminuteandgestationalagewaslowerinthepreeclampticgroup,whichmay

affectthehemodynamicparameters.

Mitraetal.(India)by2016concludedthatsubarachnoidblockinpreeclampsiapatients
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wasassociatedwithbetterperioperativehemodynamicstability,lesshypotension,less

vasopressorconsumptionandmoregradualbloodpressurechanges(40).Inthisstudy,

theauthorsfoundsignificantdifferencesinSBP,DBPandMAPatdifferentpointof

times(immediatelyaftervolumepreload,immediatelyafterSAB,4minutes,6minutes,

8minutes,10minutes,afterskinincision,afteruterineincision,afternewborndelivery,

afterplacentaldelivery,immediatelyafteroxytocinadministrationandattheendof

surgery)inboththegroups(40).Theyusedinvasivearterialbloodpressuremonitoringin

placeofnoninvasivemonitoringunlikeotherstudies.Thegestationalageatthetimeof

surgerywassignificantlylowerinthepreeclampsiagroupand2.5mlof0.5% hyperbaric

bupivacainewasused.

Mendesetal.(Brazil)conductedaprospectivestudyonhemodynamiceffectsand

neonataloutcomes ofspinalanesthesia on forty parturients ofboth severely

preeclampticandnormotensivegroupsusing2.2mLof0.5% hyperbaricbupivacaine

with0.1mgofpreservative–freemorphineforspinalanesthesiaafterpreloadingwith

500mLofcrystalloid.Themeandropinsystolicbloodpressurewas27.5% inthe

severelypreeclampticgroupand24,2% inthenormotensivegroupanddiastolicblood

pressuredecreasedby33.1% and35.9% respectivelyandthiswasnotstatistically

significantintheirstudy.Theydidnotfindstatisticallysignificantdifferencebetween

the two groupsregarding the occurrence ofhypotension,ephedrine useortotal

ephedrinedoseandAPGARscoresin1stand5thminutes(32).Thisstudyfollowed

standardizedprotocolsforhypertensionmanagementandspinalanesthesia,butthey

claimedsmallsamplesizewasusedintheirstudy.

LeenaGoeletal.(2018)comparedtheintraoperativerequirementofphenylephrine

afterspinalanesthesia,betweenseverepre-eclampticandnormotensiveparturientsfor

electivecaesareansectiononatotalof50parturientswith12.5mgofhyperbaric

bupivacaine,andtheyfoundthatthemeanrequirementofphenylephrinewashigherin

normotensive,thebaselineheartrateandsubsequentchangesremainedcomparable,

buttheminimum observedreadingsofSBP,DBPandMAPwerelowerthanthatofpre-

eclampticgroupandwerestatisticallysignificantandtheApgarscoreat1and5

minuteswereequalinboththegroups(2).

Theexplanationsforlesshypotensionbeing,asobservedbySmithetal(41)andSahaet
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al(1),damagedvascularendothelium,asseeninseverePE,producesincreasedamount

ofendogenousvasopressor¬likethromboxaneandendothelin,resultinginpersistent

vasoconstriction,whichisnotalteredevenafterSAB,resultinginlesshemodynamic

alterations;thiscontrastswithnormalpregnancy,wherealteredbalanceofvascular

tone,reducedresponsetoendogenouspressorandincreasedsynthesisofvasodilator

prostaglandinsand nitric oxide,make them very sensitive to spinalanesthesia,

producinghypotensionaftersubarachnoidblock.

Hyperbaricbupivacainewasusedintheabovestudies,butonlyisobaricbupivacaineis

availableinoursetting.Baricityoflocalanestheticshasanimportantroleonspinal

blockeffectsandtherearecontroversialresultsonthedegreeofhemodynamicchanges

andincidenceofhypotensionbetweenhyperbaricandisobaricbupivacaine(27–29).

Therewerealsoinconsistentresultson the1st minuteApgarscoresassessments

betweenseverelypreeclampticandnormotensiveparturientsonstudiesabove.In

addition,mostofthestudiesweredoneinsettingswheretherecommendeddrugsand

vasopressorsusedfortreatmentofspinalinducedhypotensionareavailable.
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2.2Hypothesis
HO1:Severelypreeclampticpatientswho undergo spinalanesthesiaforcesarean

sectionshavethesamedegreeofhypotensionwiththatofhealthypatients.(BP,HR)i.e.

u1=u2

HA1:Severelypreeclampticandhealthyparturientswhoundergospinalanesthesiafor

cesareandeliveryhavedifferentdegreesofhypotension.i.e.u1≠u2

HO2:Thereisnodifferenceinfetaloutcomesbetweenseverelypreeclampticand

healthyparturientswhoundergocesareandeliveryunderspinalanesthesia.(Apgar

score)i.e.u1=u2

HA1:Thereisadifferenceinfetaloutcomesbetweenseverelypreeclampticandhealthy

parturientswhoundergocesareandeliveryunderspinalanesthesia.i.e.u1≠u2
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ChapterThree:Objectiveofthestudy

3.1Generalobjective
Tocomparehemodynamicchangesandneonataloutcomeinnormotensiveandsevere

preeclampticparturientsundergoingelectivecesareansectionunderspinalanesthesia

3.2Specificobjectives:

 Tocomparebloodpressure(theincidenceofhypotension)betweengroups

 Tocompareheartratebetweengroups

 Tocomparethe1stand5thminutesAPGARscoresbetweenthegroups
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ChapterFour:MethodsandMaterials

4.1Studyarea
ThisstudywasconductedatSt.Paul’sMillennium MedicalCollege(SPHMMC),the

secondlargestpublichospitalinEthiopia,locatedinAddisAbaba.SPHMMChasbeen

designatedanationalspecializedhospitalaswellasatrainingCentreforobstetrical

carebytheFederalMinistryofHealth.

4.2Studydesignandperiod
AnInstitutionalbasedprospectivestudywasconductedfrom July1,toDecember20,

2019(5monthsduration).

4.3Sourcepopulation
Allpatientswhounderwentcaesareansectiondeliveryunderspinalanesthesiawithin

thestudyperiodatSt.Paul’sMillenniumMedicalCollegehospital

4.4Studypopulation
Allparturientswhofulfilledtheinclusioncriteriathatunderwentcaesareansection

deliveryunderspinalanesthesiawithinstudyperiod

4.5Studyvariables

4.5.1Dependentvariables
 BloodPressure

 HeartRate

 Apgarscore(1stand5thscores)

4.5.2Independentvariable
 Sociodemographiccharacteristics:age,weight,height

 ASAstatus

 Preoperativesurgicaldiagnosis

 Durationofsurgery

 Baselineheartrate,bloodpressure
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 Totalamountoffluid

 Bloodloss

 Utero-tonicagent

4.6Inclusionandexclusioncriteria

4.6.1Inclusioncriteria:

 Non-laboringparturientsofASA(physicalstatusII,III)

 Ageabove18yearsold

 Weight45–70kg

 Carryingasingletonpregnancy

 Electivecesareansection

4.6.2ExclusionCriteria:

 Patientsinlabor

 ASAgradeIVV

 Patientswithchronichypertension

 Renalorcardiacdisease

 Multiplegestations

 Eclampticpatients

 Hasanycontraindicationforspinalanesthesia

 BMI>35kg/m2

 AbruptionplacentaeorplacentaPrevia
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4.7Operationaldefinitions

Severepreeclampsia:isdefined assystolicblood pressure(SBP)160 mm Hg,

diastolicbloodpressure(DBP)110mm Hg,orbothusingnoninvasivebloodpressure

measurement(NIBP)andaretakingantihypertensivedrugsasrecordedfrom patient

chart.

Hypotension:morethana≥30% declineinmeanarterialbloodpressure(MAP)below

thebaselineinbothgroups(18).Wedefinedspinalhypotensionasfallofgreaterthan

30% meanarterialpressure(MAP)from baseline,consideringthatadecreaseof20% in

MAPisusuallyatherapeuticgoalinseverehypertensionasexplainedbyprevious

study(11).

The percentage falls ofblood pressure (SBP,DBP,MAP)and HR between two

measurementsanditwascalculatedas:

Percentagefall=(baselinevalue-currentvalue/baselinevalue)*100

Negative(-)values:indicatethepercentfallofaparameter(SBP,DBP,MAP)fromits

correspondingbaselinevalue(infiguresoftheresultsection)andhigherthanbaseline

valuesofheartrate(HR)onsomeintervalsafterspinalanesthesia(table3).

Bradycardia:Pulseratebelow60usingpulseoximetry.

ThreeMinutestimeinterval:Earlydetectionofhypotensionandprompttargeted

treatmentmayeffectivelyreducetheriskofhypotensionafteranesthesiaandimprove

thesafetyandcomfortofparturientsundergoingcesareansection.Thereisnoevidence

orclinicalguidelineontheoptimalNIBPcycle.Basedonpreviousstudies,intervals

between 2 min and 5 min are used in clinicalpractice(13,42).Repeated NIBP

measurements too often lead to increased discomfort ofthe patient,and an

inappropriateintervaltimemaypreventcliniciansfromtimelydetectionofhypotension.

So,weused3minutesintervalforthefirst20minutesafterspinalanesthesia(more

likelytimetodetectthehemodynamiceffectsofspinalanesthesiawithbupivacaine),

thenafterevery5minutestilltheendofsurgery.
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Vasopressor:adrugwhichproducesvasoconstrictionandresultsinriseinblood

pressure.

APGARscore=ascoreusedtoassessneonatalconditionat1stand5thminutesoutof

10,afterdelivery.Appearance(color),Pulse(heartrate),Grimace(reflex),Activity

(muscletone)andRespirationofababy

Fig.IAPGAREScore

4.8SampleSizeandSamplingtechnique

4.8.1Samplesize
Aim ofthestudywastocomparehemodynamicchangesandvasopressorrequirements

in normotensiveand severepreeclampticparturientsundergoingcesarean section

underspinalanesthesia.Twoindependentsamplesizeformulabasedonthemean

difference of SBP,DBP,MAP,HR neonatal Apgar score and the incidence of

hypotension(proportion)betweenthetwogroupsfrom thepreviousstudywasusedto

calculatesamplesizeforeachgroupandeachobjective.Thelargerresulttakenfrom

eachgroup(meandifferenceofDBP)wastakentocalculatetherequiredsamplesize.

ThelowestdecreaseofDBPinhealthygroupswas29.4±15.3% andlowestdecreaseof

DBP in severepre-eclampticgroupswas21.01±11.5%(43).UsingG*powerversion

3.1.9.2samplesizewascomputedusing aprioridifferencebetweentwoindependent

means(twogroups).(Power=80,α=0.05,β=0.20)

ttests-Means:Differencebetweentwoindependentmeans(twogroups)

Analysis: Apriori:Computerequiredsamplesize

Input:Tail(s)= Two
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Effectsized = 0.6206577

αerrprob = 0.05

Power(1-βerrprob)= 0.8

AllocationratioN2/N1 = 1

Output: Noncentralityparameterδ= 2.8442109

Criticalt = 1.9893186

Df = 82

Samplesizegroup1= 42

Samplesizegroup2= 42

Totalsamplesize = 84

Actualpower =0.8025575 (usingG*powerversion3.1.9.2samplesizewas

computedusing aprioridifferencebetweentwoindependentmeans(twogroups).So

thatthesamplesizewas42foreachgroup.

4.8.2SamplingTechnique
Eachseverelypreeclampticwaschosenusingsystematicrandom samplingtechnique,

andthehealthyparturientnexttothatwasincluded.Thedailyoperationschedulelist

wasused asa sampling frame.The situationalanalysisshowed that18 severe

preeclampticswhofulfilledourinclusioncriteriawereoperatedinSPHMMCpermonth.

Accordingtothisdata,wehad90patientsinourstudyperiod(fivemonthsduration)

fromwhomwecollecteddatafromonly42severepreeclamptics.So,theskipinterval(k)

wascalculatedasK=90/42=2,from thedailyoperationschedulelistofdatacollection

wasincluded.Theskipintervalwasusedonlyforparturientswhosatisfiedtheinclusion

criteria.
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PE=preeclamptic

Fig.II:Samplingtechnique

Whatisroutinelydoneforparturientswhoundergoelectivecesarean

delivery (those who fulfilled our inclusion criteria) under spinal

anesthesiaatthestudyarea?

Patientsaregiven10mgofIVmetoclopramideatthemorningofthesurgery.After

receivingthepatientintheoperatingroom,patientchartsarecheckedandreviewed

(antihypertensiveagentswererecorded),abriefclinicalexamination isdoneand

standardASAmonitorsareattachedincludingECG,pulseoximetry,NIBP.Parturients

arepreloadedwithnormalsalineorlactatedRinger'ssolution,ofatleast500mlover15

-20minutesbeforetheanesthesia,withpatientinleftlateralposition.BaselineSBP,



17

DBP,MAPandHRwerecalculatedasmeanof2consecutivemeasurements2minutes

apart(wedid).Afterproperasepticprecaution,spinalanesthesiaisadministered,with

patientinsittingposition,afterskininfiltrationwith2mlof2% lidocaine,witha24or25

gaugespinalneedles(Quincke)inL3-4orL4-5vertebralinterspacesthroughamidline

approach.Afterobservingthefreeflow ofcerebrospinalfluid,isobaricbupivacaine,

0.5% (2.5mlor12.5mg)isinjectedintrathecallyandthepatientreturnedtosupine

positionwithleftuterinedisplacementandslight(10-150)headupposition.Surgeryis

allowedafteradequatesensoryblockhasbeenconfirmed.Patientswerefollowedtill

theconclusionofsurgery(wedid).

4.9Datacollectionmethods
TwoBScanesthetistsasprincipaldatacollectorsandonenurseasassistantofthem

were involved fordata collection process.Afterproviding training forthe data

collectors,datawascollectedusingpretestedquestionnaires.Allpatientsselectedfor

thestudywereaskedfortheirconsentandinstructedonhow toself-reportpainfor

pinprickstimulation.Patientswerefollowedtilltheconclusionofsurgery.

4.10Dataqualitycontrol
Toassurethereliabilityandvalidityofthedata,structuredquestionnairewaspretested

on5% ofthesamplesizebeforeactualdatacollection.Trainingandorientationabout

theobjectivesandrelevanceofthestudy,eachitemsincludedinthestudytoolsandthe

wholeprocessofdatacollectionwasprovidedfordatacollectorsandsupervisors.Data

qualitycontrolincludedinthestudytoolsandthewholeprocessofdatacollectionwas

providedfordatacollectorsandsupervisors.Duringdatacollection,regularsupervision

andfollow upwasundertaken.Supervisorscheckedeachquestionnairedailywith

furthercrosscheckbyprincipalinvestigatorforcompletenessandconsistencyofdata.

4.11DataProcessingandAnalysis
ThedatawasanalyzedonStatisticalPackagefortheSocialSciences(SPSS)version20

computerprogram afteritwascleanedandcoded.Meanandstandarddeviationwere

usedtosummarizedata,tablesandfigurestodisplayresults.Chi-squaretestwasused

tocalculatetheincidenceofhypotensionbetweengroups;bothpairedandunpairedt-

testswereusedtocalculatethemeandifferencesofbothbloodpressureandheartrate
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from theircorrespondingbaselinesofeachgroupandintergrouprespectively,after

checkingthedistributionofdatausingShapirowilkstestandhistogram inspectionin

SPSSversion20software.

→% offallfrom baselineofallparameters(SBP,DBP,MAPandHR)wascalculatedas=

(baselinevalue-currentvalue/baselinevalue)*100.Pvaluelessthan0.05(p<0.05)was

consideredassignificant.
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4.12EthicalConsiderations
Approvalofethicalresearchcommitteewasmandatorytocommenceorcarryoutthe

study.Permissionwasobtainedfrom medicaldirectorofSt.Paul’sMillennium Medical

Collegehospitaltoconducttheresearch.Thestudywasundertakenonthebasisofthe

patients’wishthatinallcircumstancesitwasplannedtoobtaininformedwritten

consent.Therewasnocoercion,andornoincentivestobeinvolvedinthestudy.

4.13Disseminationplan
Theresultwillbepresented forthefulfillmentofmaster’sdegreein scienceof

anesthesia.Theresultwillbesubmittedtoanesthesiadepartmentinsoftandhardcopy.

ItwillalsobegiventoSt.Paul’sMillennium MedicalCollegehospital.Finally,itwillbe

publishedonjournals,andontheofficialwebsiteofAddisAbabauniversity.
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Chapterfive:Results

Eighty four patients (severe preeclampsia=42 and healthy=42) were studied.

Demographicdata,thetimesfromskinincisiontodelivery,thesensoryblockedlevelsat

thetimeofincision,thevolumesofestimatedbloodloss,thevolumeofIV fluid

administeredpreoperativelyandthesurgicaldurationsweresimilarbetweenthetwo

groups(Table1).Allthepreeclampticparturientshadtakenmagnesium sulphate4gm

loadingdoseandhydralazineof20mg(dailydose).

Afterdelivery,oxytocin20IUwasstartedasinfusionandfetuswellbeingwasassessed

usingApgarscoresat1stand5thminutes.

Themeangestationalageandmeanone-minuteApgarscoresinthepatientswith

severepreeclampsiaweresignificantlylowerthanthoseofthehealthyparturients.

Baselinevaluesofheartratewerecomparableinbothgroups.Peaksensoryblocklevel

wassimilarinbothgroupsandnopatientscomplainedofintraoperativepainand

requiredsupplementalanalgesics.Themeanintra-operativecrystalloidrequirementin

PEgroupwas1353.6±284ml,whileinnormotensivegroupitwas1716.7±431ml(P-

value<0.05,statisticallysignificant).Hypotensionwastreatedpromptlybyincreasing

therateoffluidadministration.Onlytwopatientsfrom thenormotensivegrouptook

10ug IV bolus adrenaline forhypotension treatmentand none ofthe severely

preeclampticgroup.

Afterinductionofspinalanesthesia;SBP,DBPandMAPdecreasedinbothgroups,but

moreinthenormotensivegroupsascomparedtothepreeclampticoneinthefirst9

minutes(Table2).Therewasnostatisticallysignificantdifferenceinheartrateofthe

groupsaftertheinductionofspinalanesthesia(Table2).

Theincidenceofhypotension(asmeasuredon10timeintervalsafterspinalanesthesia)

thepreeclampticpatients(31%)waslessthanthatofthehealthyparturients(59.5%)

(Table2),despitetheformerreceivingsmallervolumesofintravenousfluids(Table1),

(1716.7±431mlversus1353.6±284ml)(P=0.001).



21

Table1:Baselinecharacteristicsofvariablesbetweengroups
Variable Normotensiv

e

(n=42)

Preeclampti

c

(n=42)

P-value

Age,year(mean±SD) 29.3±4 30.8±3.8 0.09

Weight,kilograms(mean±SD) 68.8±8.6 72.2±8.1 0.06

Height,meters(mean±SD) 1.64±0.6 1.64±0.5 0.94

Gestationalage,week(mean

±SD)

39±1.07 35.5±1 0.01**

BaselineSBP,mmHg(mean

±SD)

125.8±11.8 161.3±10.1 0.001**

BaselineDBP,mmHg(mean

±SD)

75.8±11.4 104.6±9.5 0.001**

BaselineMAP,mmHg(mean

±SD)

91.3±10 123.5±7.9 0.001**

BaselineHR,b/min(mean±SD) 92±10.6 91.8±10.5 0.95

IVfluidpreloaded,ml(mean

±SD)

481.7±177 446.4±164 0.348

Legends;**=statisticallysignificant,mean±standarddeviation(unpairedT-testwasusedforanalysis)

From table1:Baselinecharacteristicswerestatisticallysimilarinbothgroups(P˃0.05),

butthebaselineSBP,DBP,MAP,andgestationalage(P˂0.05),inparturientswith

preeclampsiathanthecorrespondingvaluesamongthenon-preeclampticparturients.

Asthebaselinebloodpressurewasstatisticallydifferentbetweenthegroups,we
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classifiedthem astwocohorts:severelypreeclampticparturientsasonecohortandthe

normotensiveasanothercohort.So,incalculatingthemagnitudeofdecrementfrom

consequentmeasurementsafterinductionofspinalanesthesia(wasexpressedas%

decrease from baseline)in blood pressure was calculated ateach given time

intervals(immediatelyafterSA,3min,6,9,12,15,18,21,26,31andattheendofsurgery)in

eachgroupusingpairedt-test(notinthetable)thenafterthemagnitudeofdecrement

inbothgroupswerecomparedaccordingtoacommoncriteriai.e.a30% decreasefrom

baselineofeachgroup(forincidenceofhypotension),usingunpairedtest(table1).

Table2:IntraoperativeMeasures

Variable

Normotensive(

n=42)

S.preeclam

ptic(n=42)

P-value

Upperlevelofsensory

block(*)

T4(T4-T6) T4(T4-T6) 0.601

APGARscore,1stmin(*) 8(8-9) 8(7-8) 0.004**

APGARscore,5thmin.(*) 9(9-10) 9(9-10) 0.737

Intraoperativecrystalloid,

ml

1716.7±431 1353.6±28

4

0.001**

Estimatedbloodloss,ml 443.6±80 473.8±74 0.078

Durationofsurgery,min. 30.1±3 29.8±2 0.588

Legends;* Mann Whitney u-test→median (interquartile range),**=statistically significant,mean

±standarddeviation(unpairedT-test)→Valueswereexpressedasmedian(interquartilerange)forthe

MannWhitneyu-testandmean±standarddeviationforunpairedT-test.

From table2:Estimatedintraoperativebloodloss,durationofsurgeryand5thminute

Apgarscores were statistically nonsignificantbetween the groups (p˃0.05),but
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intraoperative fluid administered were more in the severelypreeclampticgroups

(p˂0.05).1stminuteApgarscorewasalsolowerintheseverelypreeclampticpatients.

Table3:Mean% changesofmeanarterialpressureandheartrate(from

baseline)betweensuccessiveperiodanalysisafterspinalanesthesia

betweenthegroups
Variablesovertimeseries Normotensive(

n=42)→groupN

Preeclamptic(

n=42) group

PE

P-value

After

preload

MAP(%) 0.2±4 1±4 0.109

HR(%) -4±8 -4±6 0.738

Afterspinal MAP 16±13 10±6 0.018**

HR -3±13 -8±7 0.07

3minutes MAP 21±12 15±7 0.048**

HR 5±13 8±9 0.180

6minutes MAP 23±12 17±5 0.006**

HR 3±13 2±10 0.637

9minutes MAP 23±10 18±8 0.036**

HR 5±14 7±10 0.56

12min. MAP 22±13 19±8 0.263

HR 5±11 7±11 0.425

15min. MAP 21±13 18±7 0.259

HR 6±10 7±11 0.600

18min. MAP 20±14 17±7 0.232

HR -4±10 -6±10 0.125

21min. MAP 12±8 14±6 0.128
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HR -3±11 -5±9 0.45

26min. MAP 9±7 11±5 0.068

HR -5±10 -8±8 0.155

Attheendof

surgery

MAP 8±8 9±6 0.403

HR -4±11 -5±10 0.353

Incidenceofhypotension 59.5%(25/42) 31%(13/42) 0.015*

**Statisticallysignificantvalues,Unpairedt-testusedforanalysis;ParameterswereexpressedasMean±

Standarddeviation,MAP=meanarterialpressure,HR=heartrate,*Chi-squaretest(hasthepatient

developedhypotensionaccordingtothedefinitionofMAP?→yes/no),the(-)ofheartrateindicatesfor

valuesthatwerehigherthantheircorrespondingbaselinelevels,ascalculatedas%meanfall=

((baselineHR-HR(higher)atthegiventimeintervalafterspinalanesthesia,exampleat18min)/baseline

HR)*100.

From Table3:Themagnitudeofchanges(mean)inMAPofthenormotensivegroup

(groupN)werehigher(p<0.05);intheearly9minutesafterspinalanesthesia,andthe

incidenceofhypotension(59.5%)washigherinthenormotensivegroups(N)thaninthe

severelypreeclampticgroup(PE)i.e.31%.Themagnitudeofchanges(mean)inheart

rateofbothgroupswerenotstatisticallysignificantthroughoutalltimeintervalsafter

theinductionofspinalanesthesia(p>0.05).

FigureIII:Mean% fallofmeanarterialpressure(from baseline)between

successiveperiodanalysisafterspinalanesthesiabetweenthegroups
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Valueswereexpressedasmean% comparedtotheircorrespondingbaselineMAP(meanarterialpressure)

andwascalculatedas%meanfall=((baselineMAP-MAPatthegiventimeintervalafterspinal

anesthesia,exampleat3min)/baselineMAP)*100.Weexpressedthemeanaspercentage(%)ofits

baselinevalue,becausewewantedtocategorizetheresultsaccordingtothedefinitionofhypotension(in

ourstudy)as≥30% decreaseofthebaselineMAPofeachgroup.Thenegative(-)indicatesthepercentof

decrementfromitsbaselinelevel.

From figureIII:ThepercentfallinMAPofthenormotensivegroup(groupN)were

higher(p<0.05);immediatelyafterinductionofspinalanesthesia,3minutes,6minutes

and 9minutesafterspinalanesthesia and then after,there were no statistically

significantchangesbetweenthegroupstilltheconclusionofsurgery(onlystatistically

significantvaluesareshowninfig.I).
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FigureIV:Comparisonofpercentfall(frombaseline)insystolicblood

pressurefrombaselineafterspinalanesthesiabetweenthegroups

*=statisticallysignificantvalues,unpairedTtestwasusedforanalysisofSBPbetweenthegroup,Values

wereexpressedasmean% comparedtotheircorrespondingbaselineSBP(systolicbloodpressure)and

wascalculatedas%meanfall=((baselineSBP-SBPatthegiventimeintervalsafterspinalanesthesia,

exampleat3min)/baselineSBP)*100.Weexpressedthemeanaspercentageofitsbaselinevalue.

From figureIV:The% meanfallinSBPofthenormotensivegroup(groupN)were

higher(p<0.05);immediatelyafterinductionofspinalanesthesia,at3minutesand6

minutesafterspinalanesthesiaandthenafter,therewerenostatisticallysignificant

changesbetweenthegroupstilltheconclusionofsurgery.
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FigureV:Comparisonofmean%change(frombaseline)indiastolicblood

pressurefrombaselineafterspinalanesthesiabetweenthegroups

*=statisticallysignificantvalues,unpairedTtestwasusedforanalysisofDBPbetweenthegroup,Values

wereexpressedasmean% comparedtotheircorrespondingbaselineDBP(diastolicbloodpressure)and

wascalculatedas%meanchange=((baselineDBP-DBPatthegiventimeintervalsafterspinalanesthesia,

exampleat3min)/baselineDBP)*100.Weexpressedthemeanaspercentageofitsbaselinevalue.The

negative(-)indicatesthepercentofdecrementfromitsbaselinelevel.

From figure V:The magnitude ofchanges(mean)in DBP ofthe normotensive

group(group N) were higher(p<0.05); immediately after induction of spinal

anesthesia,3minutes,6minutesand9minutesafterspinalanesthesiaandthenafter,

therewerenostatisticallysignificantchangesbetweenthegroupstilltheconclusionof

surgery.
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Chaptersix:Discussion
Thereportedincidenceofspinalanesthesia-inducedmaternalhypotensionisvarieddue

toinconsistentdefinition among severalstudies,claimed tobebetween 7% and

89.2%(18,19).

Ourstudyrevealedthat,afterinductionofspinalanesthesia;SBP,DBP andMAP

decreasedinbothgroups,butmoreinthenormotensivegroupsascomparedtothe

severelypreeclampticoneinthefirst9minutes.Therewasnostatisticallysignificant

differenceinheartrateofthegroupsaftertheinductionofspinalanesthesia.The

incidenceofhypotension(asmeasuredon10timeintervalsafterspinalanesthesia)the

preeclampticpatients(31%)waslessthanthatofthehealthyparturients(59.5%),

despite the former receiving smaller volumes ofintravenous fluids (Table 1),

(1716.7±431mlversus1353.6±284ml)(P=0.001).Themeanone-minuteApgarscoresin

thepatientswith severepreeclampsiaweresignificantlylowerthan thoseofthe

healthyparturients(8(7-8)vs8(8-9)withp=0.004,butthe5th minuteApgarscore

recordingswerecomparablebetweenthegroups(p=0.737).

AprospectivestudybySivevskietal.inRepublicofMacedoniafoundthat,theblood

pressure(SBP,DBPandMAP)falls(%)from baselineweresignificantlygreaterinthe

healthyparturientscomparedtothosewithseverepreeclampsiaandtheincidenceof

hypotension in the preeclamptics was 25% compared to 53% in healthy

parturients(18).Thisstudywasconsistentwithourfinding.

AprospectivecomparativestudyofsixtyparturientsbyAyaetal.showedthat,the

incidenceofhypotensionintheseverelypreeclampticparturientswas16.6% and53.3%

innormotensivegroups,inspiteofreceivinglesscrystalloidfluidsandhigherdoseof

0.5%bupivacaine. SignificanthypotensionwasdefinedassystolicBPdecreaseto

lessthan100mm Hginhealthyparturientsor30% decreaseinmeanBPinboth

groups(11).Thepercentdecrease(from baseline)ofmeandiastolicandmeanarterial

pressuresafterspinalanesthesiawerehigherinthenormotensivegroups.Theslight

differencesin the incidence ofhypotension may be partly,due to low dose of

bupivacaineintheirstudy(10mgvs.12.5mg).

AnotherstudybyChowdhuryetal.foundthatminimum SBP,DBPandMAPrecorded
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werealwayshigherinthepreeclampticgroup,incomparisontothenormotensivegroup.

ThepercentagefallinMAPcalculatedfrom baselinewasalsolessinthepreeclamptic

group(16).Thiswascomparablewithourstudy.

Intheirstudy,IshratandRajaconcludedthat,preeclampticpatientsexperiencedless

hypotensionthanhealthyparturientsfollowingspinalanesthesiaandfallinDBPand

MAPwere

significantlyhigherinhealthyparturients(43).Ourstudyresultswerealsosimilarto

theirstudy.Nikoosershtetal.(prospective)inIran,reportedthattheincidenceof

hypotension in severely preeclamptics was found to be significantly lower in

comparison to the rate among healthy parturients (55% vs 89%),despite the

normotensivereceivedmorevolumesofintravenousfluids(2.5versus2.4lit.).Despite

differences,thisstudyfoundhighincidenceofhypotensioninbothgroups.Theydefined

(hypotension≥25% declinetobaselineMAPvs.≥30% inourstudy)mightexplainwhy

theincidenceofhypotensionwashigherintheirstudy.

Karunaand Pallavion theirprospectivestudy,didnotfindadifferencebetween

normotensive and preeclampticgroupsregarding the occurrence ofhypotension,

decrementofbloodpressure,vasopressoruse,ornewbornwell-beingafterspinal

anesthesiausing0.5% hyperbaricbupivacaine2ml(10mg).Thiswasincontrarytoour

study,andthereasoncouldbethesmalldoseofthedrug(33).

ThemeanvaluesofHRdidnotchangesignificantlyinbothgroupsthroughoutalltime

intervalsaftertheinductionofspinalanesthesia,butintraoperativevalueswereslightly

higherthantheirbaselinevaluesinbothgroups(thenegativevaluesintable3).

ThisfindingwasinlinewithstudiesdonebyKhatrietal.,IshratandRaja,andSivevskiet

al(18,34,43).

Intermsofvasopressoruse,onlytwopatientsfrom thenormotensivegroupwere

treatedwith10mcgofadrenaline,andthiswasnotadequateforcomparison.

Severalfactorsmighthavecontributedtolessincidenceofhypotensionintheseverely

preeclampticpatients.Anobviousfactoristhelargedifferenceingestationalage

betweenthestudygroups.Indeed,healthyparturientscarryingalargerfetusmaybeat
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increasedriskofaortocavalcompression(highergestationalageinthenormotensive

wouldcorrespondtolargefetalweight).

In addition,bydilating epiduralblood vessels,the aortocavalcompression could

facilitatethecephaladspreadoflocalanesthetics,leadingtoahigherupperlevelof

spinalblockadeinhealthyparturients.Althoughtheuppersensorylevelsweresimilar

in both groups,theaortocavalcompression may,atleastpartly,accountforthe

increasedincidenceandseverityofhypotensioninthehealthyparturientsinourstudy.

AnotherexplanationcouldbepartlytheresultsofastudybySmithetalandSahaetal,

inwhichdamagedvascularendothelium,asseeninseverePE,producesincreased

amountofendogenousvasopressor¬likethromboxaneandendothelin,resultingin

persistentvasoconstriction,which isnotalteredeven afterSAB,resultingin less

hemodynamicalterations;which contrastswith normalpregnancy,where altered

balanceofvasculartone,reduced responsetoendogenouspressorand increased

synthesisofvasodilatorprostaglandinsandnitricoxide,makethem verysensitiveto

spinalanesthesia,producinghypotensionafterspinalanesthesia(1,41).

Intermsoffetaloutcome,themeanone-minuteApgarscoresinthepatientswith

severepreeclampsiaweresignificantlylowerthanthoseofthehealthyparturients(8(7-

8)vs8(8-9)withp=0.004,butthe5thminuteApgarscorerecordingswerecomparable

betweenthegroups(p=0.737).

Thecauseofthelowermeanone-minuteApgarscoresinnewbornsfrom severely

preeclampticwomenmaybethattheyhadlowergestationalage(35.5±1vs39±1.07,P˂

0.001)andchronicuteroplacentalinsufficiency,whichresultsinintrauterinegrowth

restriction.

Butstudies(Khatrietal.)andLeenaGoeletal.(2018)foundcomparable1stand5th

minuteApgarscoreresultsinbothseverelypreeclampticandnormotensivegroups.The

explanation forthis could be advanced antenatalcare and use ofvasopressor

intraoperatively(2,34).

Regardingfetalwell-being,ithadbeentheorizedthatthesympathectomyattributable
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to spinalanesthesia could significantly decrease uteroplacentalblood flow in

preeclampticsand,thereafter,leadtoworseneonataloutcomes.Conversely,several

studiessupportingthesafetyofspinalanesthesiainthesepatientshavebeenpublished,

andneuraxialanesthesiaforlaborpainreliefhasevenbeenshowntoincreaseplacental

bloodflowinpatientswithseverepreeclampsia(32).

6.1Limitationofthestudy
Anti-hypertensiveagentswerenotprotocolled and oxytocin drip wasnotstrictly

controlled,whichmayaffectourresults.

Chapterseven:ConclusionandRecommendations

7.1Conclusion

Ourstudyshowedthattheincidenceandmagnitudeofspinalanesthesia-induced

hypotensionwaslessinseverelypreeclampticparturientsthanhealthyparturientswho

underwentelectivecesareandeliveryunderspinalanesthesia.

7.2Recommendations

 ForanesthetistsinSPMMMC

Spinalanesthesiaissafeforseverelypreeclampticparturients.

 Forfurtherresearcher

We recommend furtherstudieswith the antihypertensive and uterotonicagents

controlled(protocoled)onthestudysetting.
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9.Annexes

9.1AnnexI:EnglishversionConsentform

Dearparticipant:

MynameisMeles;Iam attendingapostgraduateprogram inthefieldofAnesthesiaat

AddisAbabaUniversity.Iam conductingmythesisoncomparingtheeffectsofspinal

anesthesia on maternal hemodynamic changes and fetal outcome between

normotensivesand severe preeclampticparturientsundergoing elective cesarean

sectionsfromJuly1,toAugust30,2019.

Theinformationgoingtobeobtainedwillhelpthegovernmentandotherresponsible

bodiesto

reducetheincidenceofhypotensionwhichhelpstoreducematernalandneonatal

morbidityand

mortality.Asachanceyouwereincludedinthestudy.So,wekindlyrequestyour

involvementinthestudyandhonestresponsetoachievetheobjectiveofthestudy.

Yourresponsewillbecompletelyconfidentialandyouhavefullrighteithertorefusea

singlequestionorleavethestudy.However,yourhonestresponsetothosequestions

willhelpustoassesandunderstandtheeffect.So,wearerequestingyoutogivehonest

responseandkeepparticipation.

Wouldyouwillingtoparticipateinthestudyplease?YES/NO

Thanksfortakingpartinthestudy!!!!

Forfurtherquestionaskinvestigator

Tele-+251914584531

Email-melesmd@gmail.com
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9.2AnnexII:Amharicversionconsentform
የመጠይቅፈቃድ

የተከበራችሁየጥናቱተካፋዮች

ጤናይስጥልንእኔ______________እባላለሁ፡፡በአዲስአበባዩኒቨርሲቲበአንስቴዚያትምህርትክፍል

ተመራማሪነኝ፡፡በቀዶጥገናወሊድየአንስቴዚያመድሀኒትበሚሰጥበትግዜየሚከሰቱየደምግፊትእናየልብ

ምትለውጦችላይየሚሰራጥናትበጋንዲመታሰቢያሆስፒታልእየተመራመርኩኝሲሆን:ጥናቱለእርሶምንም

አይነትየገንዘብጥቅምአያስገኝምነገርግንየጥናቱውጤትበህክምናዘርፍላይያሉትንችግሮችለመቅረፍእና

የታካሚዎችንደህንነትየሚያረጋግጡ ህጎችእንዲስተካከሉእናሥራላይእንዲውሉየበኩሎንአስተዋፅዖ

ያበረክታሉ፡፡ስምዎበዚህጥናትላይአይፃፍም፡፡ስለዚህምየእርሶምላሽሚስጥራዊነቱየተጠበቀነው::በዚህ

መጠይቅላይለመሳተፍመስማማትምሆነአለመስማማትይችላሉ፡፡ባለመስማማቶምንምየሚጎዱትነገር

የለም፡፡

ምንምአይነትጥያቄካለዎትቀጥሎበተፃፈውአድራሻተመራማሪውንማግኘትይችላሉ፡፡

ጥያቄዉንለመቀጠልፍቃደኛኖት?

አዎ____አይደለሁም_______(ስለረዱገኝበድጋሚአመሰግናለሁ)

መለስደስታ(ዋናተመራማሪ):

ስልክ+251-914-58-45-31

የመረጃሰብሳቢስምናፊርማ

ስምፊርማ____________ቀን_____________



39

9.3AnnexIII:Datacapturingtool(Questionnaire)

PartI.Sociodemographicdata

S.No Question Response

101 Age

102 Weight

103 Height

104 BMI

PartII.PreoperativeAssessmentandBaselinevitalsigns

S.No Question Response

201 Gestationalage

202 Parity

203 IndicationforC/S Preeclampsia(Severe/mild/moderate)

CPD

Previousc/s

Malpresentation

Other: (Specify)

204 Othercoexistingdisease

205 ASAStatus I
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II

III

206

SystolicBP

1stmeasurement 2minuteslater

____________________mmH

g ________mmHg

207 DiastolicBP

_____________________

mmHg

________mmHg

208 MeanArterialPressure

209 HeartRate

______________________Bea

ts/m __________b/min

210 Magnesiumsulphate

________________________mg

211

Anti-Hypertensive

Hydralazine___________________mg

Methyldopa___________________mg

Other:
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212 Antiemetic(Premedicat

ion)
Metoclopramide

Cimetidine

Other:

213

Fluid preloaded/coload

Ringer’sLactate__________ml.

NormalSaline____________ml.

PartIIIa:Intra-operativeAssessment
S.No Question Response

301 Doseoflocalanesthetic

_________mg

302 Vertebral Interspace drug

administered(Circleone)

L3/L4

L2/L3

L4/L5

303 Localanestheticadministeredtime

304 LevelofSensoryblock(Circleone) T5
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T7

T6

T4

305 Skinincisiontime

306 Deliverytime

307 Utero-tonicagent

Oxytocin____________IU

Ergometrine__________mg

308

Vasopressorused

Ephedrine___________mg

Adrenaline__________ug.

Phenylephrine________ug.

Other:

309

Atropine

____________mg

310

APGARScore

1stminute___________

5thminute_________
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311

Totalfluidusedintraoperatively

_________________ml.

312

Estimatedbloodloss _____________ml

PartIIIb.IntraoperativeVitalSigns
S.No Time Systolic

BP

DiastolicBP MAP HeartRate

401 Immediatelyafter

volume

preload(2ndbaseline)

402 Immediatelyafter

SpinalAnesthesia

403 3minutesafterSA

404 6minutesafterSA

405 9minutesafterSA

406 12minutesafterSA

407 15minutesafterSA

408 18minutesafterSA

409 21minutesafterSA

410 26minutesafterSA

411 31minutesafterSA

412 Immediatelyafter

oxytocin

administration

413 Atendofsurgery
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414 Duration of

Surgery


