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HeartHeart SoundsSounds

•• SeemsSeems oldold fashionedfashioned
–– StillStill importantimportant
–– BasicBasic
–– UnderestimatedUnderestimated

•• TrainingTraining
•• ClinicalClinical settingsetting



HeartHeart SoundsSounds

•• QuestionQuestion::
–– WhatWhat is the diagnosis?is the diagnosis?



HeartHeart SoundsSounds

•• QuestionsQuestions::
–– WhatWhat are are normalnormal heartheart soundssounds

•• S1 S1 –– whatwhat??
•• S2 S2 –– whatwhat??

–– HowHow do do youyou knowknow whatwhat is S1?is S1?

–– WhichWhich are the are the characteristicscharacteristics of of heartheart sounds?sounds?



HeartHeart SoundsSounds

•• S1S1
–– BeginningBeginning of of systolesystole
–– ClosureClosure of AV of AV valvesvalves + + tensingtensing of of chordaechordae tendinaetendinae

•• S2S2
–– End of End of systolesystole
–– ClosureClosure AoAo & & PulmPulm valvevalve



HeartHeart SoundsSounds

•• HeartHeart sounds sounds –– characteristicscharacteristics
–– LocationLocation
–– IntensityIntensity
–– DurationDuration
–– PitchPitch
–– QualityQuality
–– TimingTiming



HeartHeart SoundsSounds

•• LocationLocation
–– AnatomicAnatomic areaarea wherewhere heartheart sound best sound best heardheard

•• IntensityIntensity
–– II LowestLowest intensityintensity, , difficultdifficult to to hearhear even even byby expert expert listenerslisteners
–– IIII Low Low intensityintensity, , butbut usuallyusually audibleaudible byby all all listenerslisteners
–– III III Medium Medium intensityintensity, easy to , easy to hearhear even even byby inexperiencedinexperienced listenerslisteners, , 

butbut without a without a palpablepalpable thrillthrill
–– IVIV Medium Medium intensityintensity withwith a a palpablepalpable thrillthrill
–– VV LoudLoud intensityintensity withwith a a palpablepalpable thrillthrill. . 

AudibleAudible even even withwith the the stethoscopestethoscope placedplaced onon the the chestchest
withwith the the edgeedge of the of the diaphragmdiaphragm

–– VIVI LoudestLoudest intensityintensity withwith a a palpablepalpable thrillthrill. . 
AudibleAudible even even withwith the the stethoscopestethoscope raisedraised aboveabove the the chestchest. . 



HeartHeart SoundsSounds

•• DurationDuration
–– LenghthLenghth of time of sound of time of sound heardheard

•• Click, snap Click, snap oror murmermurmer

•• PitchPitch
–– FrequencyFrequency

•• High High –– diaphragmadiaphragma of of stethoscopestethoscope
•• Low Low –– bellbell of of stethoscopestethoscope



HeartHeart SoundsSounds

•• QualityQuality
–– CombinationCombination of of itsits frequenciesfrequencies

•• Sharp, Sharp, dulldull, , boomingbooming, , snappingsnapping, , blowingblowing

•• TimingTiming
–– SystoleSystole oror diastolediastole
–– IncludesIncludes S1 S1 oror S2 S2 –– yesyes oror nono



HeartHeart SoundsSounds

•• S1S1
–– TwoTwo componentscomponents –– M1 + T1M1 + T1
–– Best Best heardheard at at apexapex withwith diaphragmadiaphragma
–– CanCan bebe enhancedenhanced byby sympatheticsympathetic stimulationstimulation ((exerciseexercise))

–– Split: LBBBSplit: LBBB



HeartHeart SoundsSounds

•• S2S2
–– TwoTwo componentscomponents: A2 + P2: A2 + P2

•• A2 A2 slightlyslightly aheadahead
•• A2 is A2 is louderlouder

–– Best Best heardheard withwith diaphragmadiaphragma
–– Best Best heardheard LeftLeft parasternalparasternal over over pulmonicpulmonic areaarea
–– Split Split duringduring inspirationinspiration



HeartHeart SoundsSounds

•• Extra soundsExtra sounds
–– S3S3

•• DiastolicDiastolic fillingfilling soundsound
•• Low Low frequencyfrequency –– best best heardheard withwith bellbell
•• CanCan bebe intensifiedintensified byby increasingincreasing SV (leg lift)SV (leg lift)
•• Always Always pathologicalpathological in in ageage > 40 > 40 yryr
•• RelatedRelated to to ““forcedforced dilationdilation of of ventricleventricle””

and to and to nonnon--compliantcompliant ventricleventricle <<SLOSH<<SLOSH’’--inging--inin>>>>



HeartHeart SoundsSounds

•• Extra soundsExtra sounds
–– S4S4

•• Late Late fillingfilling of of ventricleventricle duedue to to atrialatrial contractioncontraction
•• CanCan bebe heardheard in in stiffstiff ventriclesventricles
•• ButBut alsoalso in in athletesathletes hypertrophichypertrophic ventriclesventricles
•• <<<<aa--STIFFSTIFF’’--wallwall>>>>



HeartHeart SoundsSounds

•• MurmersMurmers
–– CrescendoCrescendo
–– DecrescendoDecrescendo
–– CrescendoCrescendo--decrescendodecrescendo
–– Plateau Plateau shapedshaped



HeartHeart SoundsSounds

•• SystolicSystolic murmersmurmers -- CanCan bebe innocentinnocent

–– VentricularVentricular outflowoutflow obstructionobstruction
•• MidsystolicMidsystolic murmermurmer
•• EndsEnds beforebefore S2S2
•• LongerLonger murmermurmer withwith more more severesevere stenosisstenosis

–– RegurgitationRegurgitation murmersmurmers
•• EarlyEarly, late , late oror holosystolicholosystolic



HeartHeart SoundsSounds

•• DiastolicDiastolic murmersmurmers
–– AorticAortic regurgitationregurgitation

•• BlowingBlowing characteristiccharacteristic
•• EnhancedEnhanced in in sittingsitting patientpatient, , leanlean forwardforward

–– MitralMitral stenosisstenosis
•• Starts Starts withwith opening snap <<opening snap <<toctoc--tatatata--rrrrrrourrrrrrou>>>>

–– TricuspidTricuspid stenosisstenosis



HeartHeart SoundsSounds

•• ContinuousContinuous murmersmurmers
–– Patent Patent ductusductus arteriosusarteriosus

•• PericardialPericardial frictionfriction rubrub
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