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1.Describetheheartanditsfunctions

Theheartisamuscularorganaboutthesizeofafist,locatedjustbehindand

slightlyleftofthebreastbone.Theheartpumpsbloodthroughthenetworkof

arteriesandveinscalledthecardiovascularsystem.Theheartislocatedbetween

yourlungsinthemiddleofyourchest,behindandslightlytotheleftofyour

breastbone(sternum).Adouble-layeredmembranecalledthepericardium

surroundsyourheartlikeasac.Theouterlayerofthepericardium surroundsthe

rootsofyourheart’smajorbloodvesselsandisattachedbyligamentstoyour

spinalcolumn,diaphragm,andotherpartsofyourbody.Theinnerlayerofthe

pericardium isattachedtotheheartmuscle.Acoatingoffluidseparatesthetwo

layersofmembrane,lettingtheheartmoveasitbeats.Yourhearthas4

chambers.Theupperchambersarecalledtheleftandrightatria,andthelower

chambersarecalledtheleftandrightventricles.Awallofmusclecalledthe

septum separatestheleftandrightatriaandtheleftandrightventricles.Theleft

ventricleisthelargestandstrongestchamberinyourheart.Theleftventricle’s

chamberwallsareonlyaboutahalf-inchthick,buttheyhaveenoughforceto

pushbloodthroughtheaorticvalveandintoyourbody.

Rightsideoftheheart

 Therightatrium receivesdeoxygenatedbloodfrom thebodythroughveinscalled

thesuperiorandinferiorvenacava(thelargestveinsinthebody)

 Therightatrium contractsandbloodpassestotherightventricle.

 Oncetherightventricleisfull,itcontractsandpumpsthebloodthroughtothe

lungsviathepulmonaryartery,whereitpicksupoxygenandoffloadscarbon

dioxide.



Leftsideoftheheart

 Newlyoxygenatedbloodreturnstotheleftatrium viathepulmonaryvein.

 Theleftatrium contracts,pushingbloodintotheleftventricle.

 Oncetheleftventricleisfull,itcontractsandpushesthebloodbackouttothe

bodyviatheaorta.

 Eachheartbeatcanbesplitintotwoparts:

Diastole:theatriaandventriclesrelaxandfillwithblood.

Systole:theatriacontract(atrialsystole)andpushbloodintotheventricles;then,

astheatriastarttorelax,theventriclescontract(ventricularsystole)andpump

bloodoutoftheheart.Whenbloodissentthroughthepulmonaryarterytothe

lungs,ittravelsthroughtinycapillariesonthesurfaceofthelung’salveoli(air

sacs).Oxygentravelsintothecapillaries,andcarbondioxidetravelsfrom the

capillariesintotheairsacs,whereitisbreathedoutintotheatmosphere.The

musclesoftheheartneedtoreceiveoxygenatedblood,too.Theyarefedbythe

coronaryarteriesonthesurfaceoftheheart.Wherebloodpassesneartothe

surfaceofthebody,suchasatthewristorneck,itispossibletofeelyourpulse;

thisistherushofbloodasitispumpedthroughthebodybytheheart.Ifyou

wouldliketotakeyourownpulse,thisarticleexplainshow.

Thewalloftheheartconsistsofthreelayersoftitissue

Epicardium —protectivelayermostlymadeofconnectivetitissue.

Myocardium —themusclesoftheheheart

Endocardium —linestheinsideoftheheartandprotectsthevalvesand

chambers.

TheHeartValves



Pumpsneedasetofvalvestokeepthefluidflowinginonedirectionandthe

heartisnoexception.Thehearthastwotypesofvalvesthatkeeptheblood

flowinginthecorrectdirection.Thevalvesbetweentheatriaandventriclesare

calledatrioventricularvalves(alsocalledcuspidvalves),whilethoseatthebases

ofthelargevesselsleavingtheventriclesarecalledsemilunarvalves.

Therightatrioventricularvalveisthetricuspidvalve.Theleftatrioventricular

valveisthebicuspid,ormitral,valve.Thevalvebetweentherightventricleand

pulmonarytrunkisthepulmonarysemilunarvalve.Thevalvebetweentheleft

ventricleandtheaortaistheaorticsemilunarvalve.

Whentheventriclescontract,atrioventricularvalvesclosetopreventbloodfrom

flowingbackintotheatria.Whentheventriclesrelax,semilunarvalvescloseto

preventbloodfrom flowingbackintotheventricles.

1.Thetricuspidvalveregulatesbloodflowbetweentherightatrium andright

ventricle.

2.Thepulmonaryvalvecontrolsbloodflowfrom therightventricleintothe

pulmonaryarteries,whichcarrybloodtoyourlungstopickupoxygen.

3.Themitralvalveletsoxygen-richbloodfrom yourlungspassfrom theleft

atrium intotheleftventricle.

4.Theaorticvalveopensthewayforoxygen-richbloodtopassfrom theleft

ventricleintotheaorta,yourbody’slargestartery

bothatriaandventriclescontractatthesametime.Theheartworksastwo

pumps,oneontherightandoneontheleft,workingsimultaneously.Bloodflows

from therightatrium totherightventricle,andthenispumpedtothelungsto

receiveoxygen.From thelungs,thebloodflowstotheleftatrium,thentotheleft

ventricle.From thereitispumpedtothesystemiccirculation.

Electricalimpulsesfrom yourheartmuscle(themyocardium)causeyourheartto

contract.Thiselectricalsignalbeginsinthesinoatrial(SA)node,locatedatthe

topoftherightatrium.TheSAnodeissometimescalledtheheart’s“natural

pacemaker.”Anelectricalimpulsefrom thisnaturalpacemakertravelsthrough

themusclefibersoftheatriaandventricles,causingthem tocontract.Although

theSAnodesendselectricalimpulsesatacertainrate,yourheartratemaystill



changedependingonphysicaldemands,stress,orhormonalfactors.

Thehearthasfourchambers:

1.Therightatrium receivesbloodfrom theveinsandpumpsittotheright

ventricle.

2.Therightventriclereceivesbloodfrom therightatrium andpumpsittothe

lungs,whereitisloadedwithoxygen.

3.Theleftatrium receivesoxygenatedbloodfrom thelungsandpumpsittothe

leftventricle.

4.Theleftventricle(thestrongestchamber)pumpsoxygen-richbloodtothe

restofthebody.Theleftventricle’svigorouscontractionscreateourblood

pressure.

Thecoronaryarteriesrunalongthesurfaceoftheheartandprovideoxygen-rich

bloodtotheheartmuscle.Awebofnervetissuealsorunsthroughtheheart,

conductingthecomplexsignalsthatgoverncontractionandrelaxation.

Surroundingtheheartisasaccalledthepericardium.

FunctionoftheHeart

Theheartisthemainorganinthecirculatorysystem,thestructureprimarily

responsiblefordeliveringthecirculationofbloodandtransportationofnutrients

inallpartsofthebody.Thiscontinuoustaskupliftstheroleoftheheartasavital

organwhosenormaloperationisconstantlyrequired.

2.Writeon5differentcongenitalanomaliesoftheheart

1.Ventricularseptaldefect.Ventricularseptaldefectoccursin2to7percentofalllive

birthsandaccountsforabout20percentofallcongenitalheartdefects,accordingto

theAmericanHeartAssociation.It'sthemostcommoncongenitalheartdefectamong

newborns,accordingtotheAmericanHeartAssociation.VSDsaresmall-tolarge-sized

holesbetweenthelowerchambersoftheheart.They'retypicallydiagnosedduetothe

presenceofaheartmurmur(anadditionalsoundheardwhenlisteningtotheheartwith

astethoscope).ManyinfantsandchildrenwithVSDareotherwiseasymptomatic.The



largertheholeis,thegreaterthechancethattheinfantwilldevelopcongestiveheart

failurefrom excessivebloodflowcrossingtheholefrom theleftventriclebackintothe

lungs,essentiallyfloodingthelungs.InfantswithlargeVSDstypicallybreathefast,have

highheartrates,sweatallthetime(evenwhileresting)andhavedifficultygaining

weight.

Treatment.Initially,doctorsconservativelymonitorbabieswithVSDstoseehowthe

holeorholesaffecttheinfantovertime.Ifthechilddevelopsheartfailure,physicians

conductsurgerytoclosetheholeorholes.Thisusuallyoccurswithinthefirstfourtosix

monthsoflifeforlargerholes.Surgeonstypicallyclosesuchholeswithapatchsewn

intotherightventricularsideoftheheartmuscle.Theprognosisforinfantswithsimple

VSDsisverygood,VanBergensays.BabiestypicallystayinthehospitalforaVSD

closureforonetothreedays.Theneedforadditionaltreatmentisuncommon.

2.TetralogyofFallot.TetralogyofFallot,orTOF,isarelativelycommonheart

abnormalitythatphysicianstypicallydiagnoseduringthefetalperiodorsoonafterthe

infantisborn,VanBergensays.ThehallmarkfeatureofTOFisanabnormalpositionor

orientationoftheventricularseptum,withaholepresentbetweenthetwolowerheart

chambers.Theaorticvalveoverridesthisholeinsteadofcomingdirectlyoutoftheleft

ventricularoutflowtract;consequently,thebloodflowcomingoutoftherightventricle

isobstructed,VanBergensays.Thiscausesathickeningoftheheartmuscleintheright

ventricle.Theseverityofthedefectandtheneedforearlyinterventiondependsonthe

degreeoftheobstructionofbloodgoingtothelungs.AllcasesofTOFrequiresurgical

repair;theonlydifferenceistiming,Bachasays.InmostcasestreatedintheUnited

Statesandtherestofthedevelopedworld,surgeryisconductedwhentheinfantis

aboutsixmonthsold,hesays.

Treatment.InfantswithTOFmusthavesurgeryatsomepoint.Inextremecasesinearly

infancy,duringthechild'sfirstweeksoflife,ifthedegreeofobstructionishighand

oxygenlevelstotheheartarelow,aninterventionisneeded.Optionsforthisagegroup

includeacardiaccatheterizationprocedurethatinvolvesplacingastentintheright

ventricularoutflowtractasatemporarysolution.Thiseliminatesordecreasesthearea

ofobstruction.Otherbabiesmaybetreatedwithaprocedureinwhichatubeis

surgicallyplacedbetweentheaortaandtherightpulmonaryartery.Thisallowsthe

bloodfrom theaortatogobacktothelungstogetreplenishedwithoxygensincenot

enoughbloodflowwasgettingintothelungsthroughthenarrowpulmonaryartery,Van

Bergensays.TOFpatientsneedtobefollowedlongterm,astheyoftenrequire

additionalintervention,mostlyinvolvingpulmonaryvalvereplacements.

3.Singleventricledefects.Thisconditionischaracterizedbyawidevarietyof

congenitalanomaliesthattypicallyresultinthepatienthavingonlyonefunctional

ventricleor"pumpingchamber"insteadoftwo,saysDr.D.ByronHolt,chiefof



cardiologyatDellChildren'sMedicalCenterofCentralTexasinAustin.Infantswiththis

conditiontypicallyhavelowerthannormaloxygenlevelsthatcauseabluish

discolorationoftheskin,orcyanosis.

Treatment.Allchildrenwiththisconditionwillrequireaseriesofsurgeriestoultimately

reroutedeoxygenatedblooddirectlytothelungs.Thankstoimprovementsin

treatmentsoverthelast20yearsorso,thelong-term prognosisofpatientswiththis

conditionhasdrasticallyimproved,Holtsays.Thisconditiononcehadanearlymortality

rateofnearly100percent,buttodaymorethan85percentofinfantswithsingle

ventricledefectslivethroughkindergartenandbeyond,hesays."Thecurrentthought

processisthatmostpatientswithsingleventricleswillultimatelyneedmechanical

assistancefortheirheartmuscleoratransplantatsomepointintheirlife,"Holtsays.

"Thegoalhasbeentoextendthattimingasmuchaspossible."

4.Pulmonaryvalvestenosis.Thisisthemostcommonvalvedefectinnewborns.Babies

withseverecasesoftenhavestrainedrightventricles.Yourdoctorcanusuallytreatit

withacatheterprocedure.Shewilluseacatheter,orthintube,withaballoonontheend

toinflateandstretchopenthestrainedvalve.

Insomecases,theobstructionispresentinthepulmonaryvalveitself,eitherfrom an

abnormallysmallstructureorduetothefusionofoneortwoofthevalveleaflets,which

areflapsthatallowbloodtoflowforwardandclosetopreventbloodfrom flowing

backward.Thelevelofobstructionmaybebeloworabovethevalve.Typically,infants

withthiscongenitalheartdefecthaveamurmurthathelpsphysiciansprovidea

diagnosis,oftenwiththeuseofanechocardiogram.However,somepatientsare

asymptomatic.Ifthedegreeofobstructionincreases,itcouldoverloadtherightsideof

theheartwithpressure,causingtheventricularmuscletoworkharderandbecome

abnormallythickened,VanBergensays.

Treatment.Interventiondependsonthelocationoftheobstructionanditsseverity,

accordingtoVanBergen.Thisconditionisoftentreatedwithballoonangioplasty

procedures.Whenthenarrowingisaboveorbelowthevalve,surgeryistypicallyneeded

atsomepoint.

5.Patentductusarteriosus(PDA).Simplyput,thisisaholeinyourbaby’saortathat

doesn’tclose.Duringpregnancy,theholeallowsyourbaby’sbloodtobypasshislungs

andgetoxygenfrom yourumbilicalcord.Afterhe’sborn,hestartstogetoxygenfrom

hisownlungs,andtheholehastoclose.Ifitdoesn’t,it’scalledpatentductusarteriosus,

orPDA.SmallPDAsmaygetbetterontheirown.Alargeronecouldneedsurgery



Treatment.CardiologistshaveawidearrayofoptionstotreatsymptomaticPDAs.

Theseincludemedications,suchasspecialformsofIVibuprofenandacetaminophen,

cardiacsurgery,whichtypicallyinvolvesanincisionbetweentheribsontheleftsideof

theback,andminimallyinvasivecatheterizationprocedures.


