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Prevention of Hypotension following Spinal Anaesthesia in
Caesarean Section - then and now
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Hypotension during spinal anaesthesia for caesarean section remains a common
scenario in our clinical practice. Certain risk factors play a role in altering the incidence

of hypotension. Aortocaval compression counteraction does not help to prevent
hypotension. Intravenous crystalloid prehydration has poor efficacy; thus, the focus has
changed toward co-hydration and use of colloids. Phenylephrine is established as a first-
line vasopressor, although there are limited data from high-risk patients. Ephedrine

Corresponding Author

Jayanta Kumar Mitra

Department of Anaesthesia

College of Medicine and JNM Hospital Key Words
Kalyani, Nadia, India

Email. mitra.jayanta@gmail.com

Kathmandu Univ Med J 2010;9(32):415-9

crosses the placenta more than phenylephrine and cause possible alterations in the
foetal physiology.

caesarean section, hypotension, spinal anaesthesia

INTRODUCTION

Spinalanaesthesiahasbecomethemethodofchoicefor
anesthesiaforelectivecaesareandelivery.'Itisfrequently
accompaniedbyhypotension,whichmaybedefinedin
absolutetermsasasystolicblood pressureof900or 100
mmHgorinrelativetermsasa percentage (20 percent
from baseline). Hypotension caused by areductionin
systemicvascularresistanceisnormallycompensatedby
anincreasein cardiacoutput.Thisis attenuated under
spinalanaesthesiabyanincreaseinvenouscapacitance
becauseofvenodilatationinthelowerpartofthebody.
Thessituationis further compounded in pregnancy by
aortocavalcompression.Thus,insteadofcompensatory
increase, cardiac output usually decreases.’Thisis the
combinedeffectofreducedcardiacoutputanddecreased
systemicvascularresistanceaccountsforhypotensionafter
spinal anaesthesia.

ETIOLOGY

Theincidenceofhypotensioncanbeashighas80%?3the
severitydependsontheheightoftheblock,theposition
oftheparturient,andwhetherprophylacticmeasureswere
taken to prevent the hypotension.

Measuresthatdecreasetheriskofhypotensiontovarying
degrees include intravenous administration of fluids,
avoidanceofaortocavalcompression,andmonitoring

ofbloodpressureatfrequentintervalsafterplacementof
regionalanaesthetic.lfrecognizedandtreatedpromptly,
transientmaternalhypotensionmaynotbeassociated
with maternal or neonatal morbidity.*

The higher the segmental sympathetic blockade, the
greateristheriskofhypotensionandassociatedemetic
symptoms.’Thesupinepositionsignificantlyincreasesthe
incidenceofhypotension.Uelandandcolleaguesobserved
anaveragereductionofblood pressurefrom124/72to
67/38mmHginmotherswhowereplacedinthesupine
position following the induction of spinal anesthesia,
whereasthebloodpressureaveraged 100/60mmHgfor
mothers in the lateral position.

Uterinebloodflowis pressuredependentasthereisno
autoregulationontheplacentalbed.Asaconsequence
of this, prolonged maternal hypotensionisdamaging
to the fetus and it is also frequently associated with
maternalnauseaandvomiting.Briefepisodesofmaternal
hypotensionhaveloweredApgarscores,prolongedtimeto
sustained respiration and prolonged fetal acidosis.”

AORTOCAVAL COMPRESSION

Aortocaval compression must be avoided before and
during the performance of caesarean section. During
supinepositionthegraviduterusofthepregnantwoman
compressestheaortaandtheinferiorvenacavaagainst
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thebodiesoflumbarofvertebra.Thisresultsindecreased
venous return which may decreases maternal cardiac
output and blood pressure leading to compromised
uteroplacental perfusion. Therefore, it is necessary to
maintain left uterine displacement before and during
caesareansection,regardlessoftheanaesthetictechnique.®
This may be accomplished by placing a wedge of 12
centimeterbeneaththerightbuttock.Althoughwidely
used, this procedureis variably applied,’and does not
prevent hypotension after spinal anesthesia.™

INTRAVENOUS FLUID THERAPY

Fluidpre-loadingwasroutinelyusedupto87%ofcasesin
spinalanesthesiaforcaesariansection."' Routetalnoted
thattheincidenceofhypotensionwasreducedfrom71%
inpatientswithoutprehydrationto55%inpatientswho
received crystalloid 20ml/kg." However, some study
showedthatusing10ml-30ml/kgRinger’slactateforacute
volumeexpansionbeforeinductionofspinalanesthesia,
no differences in the indices of maternal hypotension
ordosageofephedrinewasobserved.”®Boththerate'
andvolume™ of crystalloid preloading have also been
showntobeunimportant.Studiesofthiskindhaveledto
areappraisal of the role of fluid preloading.'®"’ Itis still
reasonabletoadministeramodestamountofcrystalloid
preload beforespinalinjection,as patientsforelective
surgeryareoftenrelativelydehydrated.However,thereis
noneedtodelayemergencysurgeryinordertopreload.

Arecent systematic review found that crystalloid was
inconsistentinpreventinghypotensionandthatcolloidwas
significantlybetter.'®Dahlgrenetal*studiedcrystalloid
comparedwithcolloidforpreloading.Hypotensionwas
significantlyreducedafterlargervolumesofcolloid.ltis
postulatedthatparturientpreoperativelysusceptibleto
thesupinepositionwouldbenefitthemostfromcolloid
preloading.Ilnanotherstudy of preloadingcomparing
pentastarchwithcrystalloid,Frenchetal®demonstrated
areductionintheincidenceofhypotensioninthecolloid
group(12.5%versus47.5%).Incontrasttothesestudies
whichallfound colloid preload of benefit,Karinenetal
failedtofindanyreductionintheincidenceofhypotension
when colloid was used.”’ Moreover, disadvantages
of colloid include the additional cost, possibility of
anaphylactoidreactionsandexcessivevolumeexpansion,
which might lead to pulmonary oedema.?

Several recent studies have compared prehydration
versus cohydration bothwith crystalloidsand colloids
andshownthathaemodynamicchangesandvasopressor
requirementaresimilar.Banerjeeetalperformedameta-
analysis (eight studies, 518 partuients) of studies that
comparedprehydrationwithcohydration.Theyfoundthat

theincidenceofhypotensiontobesimilarfor(oddsratio
0.93,95%confidenceinterval[Cl]0.54-1.6)cohydration
to that for prehydration.?®

To sum up, firstly, colloid is superior to crystalloid for
fluidmanagementwithsomerecognizableadverseeffects;
secondly, one should considertherole of vasopressor
alongwiththefluidusedinmanagementofhypotension®;
andthirdly,prehydrationisnotsuperiortocohydration,
implyingthatanyurgentcaseshouldnotbedelayedonthe
pretext of prehydration.

VASOPRESSORS

Ephedrinehasbeenthedrugofchoiceformorethan30
yearsinthetreatmentofmaternalhypotensioninobstetric
spinalanesthesiawhenconservativemeasuresfail.lthas
agoodsafetyrecord,readyavailability,andfamiliarityto
mostanesthesiologists.Ephedrineisasympathomimetic
thathasbothadirect(alphaandbetareceptoragonist)and
anindirect(releaseofnorepinephrinefrompresynaptic
nerveterminals)mechanismofaction.Uterinebloodflow,
inparticularwasmaintainedmorefavorablywithbeta-
agoniststhanwithalpha-agonists.Ephedrinethusbecame
thegoldstandardforthisapplicationand,in2001,asurvey
ofobstetricanesthetistsintheUnitedKingdomfoundthat
morethan95%usedephedrineasthesolevasopressor,
withonly0.4%choosingphenylephrine."Ephedrinehas
aslowonsetofactionmakingitdifficulttotitrateanduse
itwithanappropriatebolusdose.Regardingephedrine
prophylaxis,studieshavelookedattheeffectivenessto
preventmaternalhypotension.NganKeeandcolleagues
found that a 30- mg bolus of ephedrine administered
over30secondsfollowingintrathecalinjectiondid not
completely eliminate maternal hypotension, nausea,
vomitingandfetalacidosis.>>Shearerandcolleaguesalso
havefoundsimilarresult.Thus,asingleprophylacticdoseis
ineffectiveandtheeffectivenessdependsonvariabledoses
andtherateofadministration.?Thereasonwhyephedrine
depressesfetalacid-basestatusmorethanphenylephrine
is controversial. Older studies focused on differential
effects of vasopressors on uteroplacentral circulation.
However, Ngan Knee et al”” showed that ephedrine
crossestheplacentamorereadilythanphenylephrine.
Thiswasassociatedwithgreaterfetalconcentrationsof
lactate,glucoseandcatecholamine,andthussupports
thehypothesisthatdepressionoffetalpHandmetabolic
effectssecondarytostimulationoffetalbeta-adrenergic
receptorscausebaseexcesswithephedrine.Ephedrine,
withitslongdurationofactionstillhasaroleinobstetric
anesthesiatopreventortreatspinalinducedhypotension
whengiveninanappropriatedose.Theoptimalmethod
toadministerephedrine,whethercombinedwithother
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vasopressortherapyornonmedicationtherapy,awaits
future study.

Phenylephrineisashort-acting,potent,vasoconstrictor
thatcausesanincreaseinbothsystolicanddiastolicblood
pressure.ltcounteractsthevasodilatationduetoneuraxial
anaesthesiadirectly,restoringbaselinebloodpressure.
Traditionally,itwasusedasasecondlinevasoconstrictor
in obstetrics because of the concerns that it caused
vasoconstrictionintheuteroplacentalcirculation.Interest
inphenylephrinewasrekindledin1988byRamanathan
andGrant,®whofoundthatitdidnotcausefetalacidosis
whentreatingmaternalhypotension.Numerousstudies
haveconfirmedthesefindingsandalmostallhavereported
higher umbilical artery(UA) pH values in neonates
borntophenylephrinetreatedmothers.?’ Asystematic
review in 2002 summarized findings from seven RCTs
comparingephedrinewithphenylephrine.*Inthisreview
phenylephrinewasassociatedwithhigherUApHvalues
thanephedrinealthoughtherewasnodifferenceinthe
incidence of fetal acidosis (UA pH <7.2) orinthe Apgar
scores<7atTand5minutes.Whenthereishypotension
andbradycardiaephedrinecontinuestobethedrugof
choice®.Otherwise,phenylephrine,whichhasnotbeen
showntobedeleterioustothefetus,maywellbethebetter
agent.Therearelimiteddatacomparingephedrineand
phenylephrinewithregardtoothermaternaloutcomesof
interestincludingnauseaandvomiting.Onestudyfound
that the incidence of nausea was 66%

in ephedrine treated mothers compared with 17%
in the phenylephrine group.?? A recent randomized
clinicaltrialexaminedthematernalandneonataleffects
of maintaining maternal blood pressure within 80%,
90%, or 100% of baselinelevels usingaphenylephrine
infusion.®*Usingphenylephrine 100mcg/mlinfusedat
initialratesof 100mcg/min, theinvestigatorsadjusted
thedosedependinguponwhetherbloodpressurewas
keptwithintheassigned group’srange.Womanin the
100%baselinegrouphadfewerepisodesofnauseaand
vomitingandtheirneonatalmeanumbilicalarterialpH
washigher.Hypotensionwasbettercontrolledwithtight
controlofbloodpressureusingaggressivevasopressor
administration.Phenylephrineappearstohavesurvived
theperiodofintensesuspicionandconcernoveritsuse
inobstetricanesthesia.ltisreliableinitseffect,although
shortacting,anditseffectonthefetusappearstobeeven
less than that of ephedrine.

Combinations of phenylephrine and ephedrine given
together in the same syringe have previously been
advocated,althoughtheoptimalregimenhasnotbeen
determined. Mercier and colleagues compared an
ephedrine/phenylephrineinfusionwithanephedrine
infusionaloneandfoundthattheincidenceofhypotension

inthecombinationgroupwashalfthatintheephedrine-
alonegroupwithabeneficialeffectonumbilicalartery
pH.2*However,whenCooperandcolleaguesperformed
arandomized,doubleblindtrialcomparingephedrine,
phenylephrineandephedrine/phenylepherineinfusions,
therewasnodecreaseintheincidenceofmaternalnausea
andvomitingorneonatalacidosiswhenthecombination
wasusedcomparedwithphenylephrinealone.*?Reflecting
uponthesestudies,theadministrationofvasopressordrugs
byinfusionasclosetothetimeofthespinalanaesthesia
administrationaspossibleappearstobehelpfulinreducing
the incidence of hypotension.

Metaraminol,amixedalphaandbetaagonistcanbeused
forspinalinducedhypotension.NganKeeandcolleagues
demonstratedthatmetaraminolwassuperiortoephedrine
atmaintainingbothmaternalbloodpressureandfetalpH
duringspinalanesthesiaforcaesareansection.Thedoses
ofvasoconstrictorsinthisstudywerelargeandthebenefits
mayhavebeenexaggerated.** Angiotensinllisapotent
vasoconstrictor with a short half life, which affects the
uterinevasculaturelessthantheothervasoconstrictors.
Raminandcolleaguesdemonstratedabenefittousing
angiotensinlloverephedrinewhencomparingfetalpH
after prophylacticinfusions of two drugs at caesarean
section.** Angotensinllhadtobeusedininfusionmore
overotherlimitationsincludesvailabilytandcost.There
areonlyfew studiescomparingangiotensioninfusion
there is no meta analysis as such.

OTHER METHODS

Low dose spinal anaesthesia for caesarean delivery
combines a small dose of intrathecal local anesthetic
withanopiodtoreducetheincidenceofhypotension.
Tsenetalshowedthatwith12mgbupivacainealongwith
1000mloflactatedRinger’ssolutionpreloadingand 10mg
ephedrine,theincidenceofhypotensionwas70%3*;which
furtherloweredto58%when9mgbupivacainewasused
alongwith1000mllactatedRinger’ssolutionpreloadwith
15mgephedrine.®Theincidencewasfurtherreduced
to31%when25pgoffentanyland5mgbupivacainewas
used.*Notasinglepatientinthelowdosegroupachieved
acompletemotorblock,whereasmostofthepatientsin
theplainbupivacainegroupdid.Despitethedifferences
inmotorblock,thesensoryblockwassufficientlyintense
in both groups to provide surgical anaesthesia for all
patients.Althoughthetechniqueispromising,andone
mightintuitivelyexpectareductionintheincidenceof
hypotensionandnauseawithsuchlowdoses,thereare
insufficient data to support this conclusion.
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CONCLUSION

Managementofhypotensionduringspinalanaesthesiain
obstetricscontinuestobecontroversial. Althoughmost
clinicians will continue to rely on non-invasive BP and
cardiacoutput monitoring may prove usefulinfuture.
Whilefluidpreloadandleftuterinedisplacementareoften
employedinanattempttopreventthiscomplication,a
vasopressorisoftenrequired.Crystalloidprehydration
shouldnolongerbeconsideredmandatoryandthecurrent
focusisontimingoffluidsanduseofcolloids.Apartfrom
this,one may choose ephedrine orphenylephrineasa
vasopressor.Ephedrinecausesmoredepressionoffetal
acid-basestatusthanphenylephrine,probablybecause
ephedrinecrossestheplacentamorereadilyandhasdirect
metaboliceffectsonthefetus.Thereisanabundanceof
evidencetosuggestthatphenylephrineisatleastasgood
asephedrineandamoreliberaluseofthisdrugisprobably
justified.Furtherworkisrequiredtodeterminetheoptimal
therapy for hypotension in high-risk patients.
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