WAL 72y,
\\‘“,- 1, L

3

Heart sounds & murmurs
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Objectives:

Enumerate the different heart sound

Describe the ,causes & characteristic features of S1 & S2
Correlate the heart sound with different phases of cardiac cycle

Define / heart murmur and their clinical importance &

Recommended playlist by Medzcool
Recommended video by Ninja nerd (Heart sound)
Recommended video by Ninja nerd (Heart murmur)
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https://youtube.com/playlist?list=PL3n8cHP87ijDnqI8_5WQlS4tN37D6P4dH
https://youtu.be/0GrOxM43j5w
https://youtu.be/FUf6Y6nGh_s

Heart sounds >

S1and S2
1. Audible with stethoscope (Lub-dub)
2. Ventricular systole is between S1 - S2

3. Ventricular diastole is between S2 - S1
4.
5.

S3 and S4

1. Inaudible in stethoscope under normal conditions because they are low frequency ( ) sounds


https://youtu.be/zNHI-l_c-ls

Phase of cardiac
cycle

Atrial systole

Isovolumetric
ventricular
contraction

Isovolumetric
ventricular
relaxation

Rapid
ventricular
filling

during cardiac cycle

Major event

Atria contract

-Ventricles contract
-Ventricular pressure increases
-Ventricular volume is constant (all
valves are closed)

-Ventricles relaxed
-Ventricular pressure decreases
-Ventricular volume is constant

-Ventricles relaxed
-Ventricles fill passively with blood
from atria
-Ventricular volume increases
-Ventricular pressure low and
constant

& Heart sounds

ECG valve
-P wave
-PR interval
A-V valve
ORS complex close
Aortic &
— pulmonary

valve close

A-Vvalve
open

Heart
sounds

Fourth
heart
sound

First heart
sound

Second
heart
sound

Third heart
sound

Areas of
Auscultation
HEART AUSCULTATION
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AORTIC AREA - R. of STERNUM ot 2% I.C. SPACE

PULMONIC AREA - L. of STERNUM ot 2% |.C. SPACE

ERB’S POINT - L. of STERNUM at 3* |.C. SPACE

TRICUSPID AREA - L. of STERNUM ot 4™ |.C. SPACE

MITRAL AREA - L. of STERNUM ot 5™ 1.C. SPACE on
MIDCLAVICULAR LINE
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https://youtu.be/K_BWCw7s1Xo

Important slide

Heart sounds

Oramadl M3 a8usSf g >}> S1 (first heart sound) S2 (second heart sound)
Cause aue (F\Olicli'(;)jlg?l'(l)‘ Ilnu\l_s\l):(;l)l\es Due to closure of semilunar valve (Aortic & Pulmonary)
I"thl(fll'ldl: dl"’: at the beginning of the ‘isovolumetric contraction phase’ at the beginning of the ‘isovolumetric relaxation phase’
I\}I‘; lll_;t((slzesszl;? beginning of ventricular systole the beginning of ventricular diastole, occurs at the end of systole
Sound, pitch LUB , , heavier compared to S2. DUB and sharp compared to S1.
Best heard at?
frequency 25-13/45 Hz 50 Hz
duration (0.15 sec) shorter (0.12 sec)



https://youtu.be/uX3tNsA78No

Important slide

Heart sounds

Oramall M3 a&usSf g >}> S3 (third heart sound) S4 (fourth heart sound)
Ventricular filling Atrial sound
Rush of blood from Atria to Ventricle during rapid filling phase of Due to atrial systole causing rapid flow from atria to ventricle and
Cause CC. It causes vibration in the blood. vibration in the blood causing oscillations of ventricles during atrial
contraction.
When is it during the at the beginning of middle third of , occurs at the last one third of
recorded? diastole diastole. (just before S1)
. . . ) . . Can’t be
When does it Heard in children and young slim adults - o . o L }
heard(S S ) > But usually (pathological in old age) heard in healthy people but it can be heard with pathologic problems
3, 04) ¢ ) ) : (diastolic heart failure caused by systemic HTN, aortic stenosis)
Sound, pitch
Best heard at?
frequency 20-30 Hz <20 Hz

duration (0.05 sec) (0.04 sec)



https://youtu.be/uX3tNsA78No

Physiological Sz Splitting (normal)

inspiration,

seen during expiration

Rortic Valve l?l-_lc Vaiw
} | \»ll«_d
Diastole Systole Diastole

$1

S2 Splitting

$2

1.

inspiration and expiration,

2.
Defect.

Atrial Septal

Expiration

Fixed split S,

S, S1 i‘z

Inspiration

w— Aortic Valve (A2)

e Pulmonic Valve (P2)

HI1H

Fixed J
S1

A2 P2

S1

A2 P2
No change

Wide Splitting of Sz (Pathological)

1. A split in the second heart sound
during inspiration may become wider

2. the split may also be seen during
expiration due to:

- There is a delay in the closing of the
pulmonic valve (as would be seen in right
bundle branch block due to delay in right
ventricular depolarization &
contraction).
- The aortic valve closes earlier

than normal (this is seen
with either mitral regurgitation or
ventricular septal defect).

Persistent ‘

S1 A2 P2 S1 A2 P2
P2 delayed longer

Important slide

1 during expiration,
before the

aortlic valve.

2. No splitting is apparent during

inspiration,

- Delayed onset of left ventricular systole

- Prolonged left ventricular systole

- Early onset of right ventricular systole

Expiration 5, Inspiration
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https://youtu.be/DH-kGqCdUC8

Significance of Heart Sounds

Important for diagnosis of IHeart
murmurs :

Abnormal extra heart sounds heard during the heartbeat cycle

Produced by turbulence (abnormal patterns) of blood flow through
the heart & it’s valves

Murmurs are longer than normal heart sounds

S3, S4 not murmurs



Causes of Heart Sounds

1.Valves closure

Atrioventricular (Mitral & Tricuspid) = (S1)
Semilunar (Aortic & Pulmonary) =(S2)

2.Increased intracardiac
Hemodynamics
(murmurs)

Blood striking the left ventricle = (S3, S4)
increase flow across normal valves
Turbulent flow through an abnormal valve
Turbulent flow through septal defect



Types & causes of murmurs

< Types >

_____________________________________

Physiological Murmurs

. Iy Pathological murmurs :
(innocent murmur)

Caused by turbulent flow through abnormal valves

Caused by increased blood flow across normal or a septal congenital defect & Most common
valves, abnormalities of the valves are :
- stenosis ( narrowed valve): the valve does not
- Pregnancy open properly.
- Hyperthyroidism
- Anemia - /insufficiency (regurgitation, incompetent,
- Fever valve), the valve fails to close completely, and hence
_ Children causing backflow or leaks of the blood across the

insufficient valve).

- A combination of stenosis and insufficiency

e



How to describe Heart Murmurs ?

Timing (systolic or diastolic)

Shape

Location

Radiation

Quality

Pitch (Frequency)

Intensity

Others



How to describe Heart Murmurs? continued

Systolic Murmurs

Mid systolic murmurs (ejection

systolic murmur (ESM) I—‘MW“—I

(Aortic & Pulmonary stenosis or S
Mitral & Tricuspid regurgitation)
. /.\)
Holosystolic (pansystolic) M\MAM\M{
(M&T regurgitation or VSD) Sy :

Late systolic |_M

(M and T regurgitation) s,

Timing

Diastolic Murmurs

Early diastolic |"'

R S
(A or P regurgitation) .

N
~

-t

S S S
Late diastolic |—|—w
(presystolic) S, S,

(M and T stenosis)



Shape

Variation
with

How to describe Heart Murmurs? continued

according

1. Crescendo (increasing intensity)

2. Decrescendo (decreasing intensity)

3. Crescendo-decrescendo

4. Plateau

1. respiration

2. position of patient

3. special maneuvers

Murmurs increasing with expiration originate with left
side (aortic or mitral) valves, while murmurs increasing
in intensity with inspiration originate with tricuspid or
pulmonary valves. (increased pressure of LA and
decrease pressure RA)

(Standing decreases venous return)

Valsalva decreases the intensity and
duration of most murmurs.
(Decrease venous return)


https://youtu.be/sH_E8y-1yiM

How to describe Heart Murmurs? continued °

Location of

Determined by the site where the murmur originates;

maximum e.g. Aortic, Pulmonary, Tricuspid, and Mitral listening
intensity areas
Pitch (Frequency) High, medium, low
Qua]ity Blowing, harsh (rumbling) & musical
Intensity Graded on a (6) points according to Levine scale

______

> \\‘]‘ Grading of heart murmurs

Soft Murmur heard in quiet surroundings &
trained ear to hear (Difficult to hear even by
expert listeners)

Soft Murmur heard in noisy surroundings,
Audible to anyone who listens attentively

Prominent heard murmur, Loud but not
palpable (Easy to hear even by inexperienced
listeners, but without a palpable thrill)

Loud and palpable murmur with a precordial
thrill

Loud murmur heard with edge of steth tilted
against the chest + thrill (audible with your
stethoscope placed perpendicular to chest wall)

Loud murmur heard 5-10 mm from the chest
+ thrill, audible without a stethoscope


https://youtu.be/3kSf3OZiDj8?si=4uFLTAgBnHiwVDxi

Male’s slide

Pathophysiology &

Mitral stenosis \

Increased Left Increased LA
Atrium Size pressure
Atrial Fibrillation Pulmonayy
hypertension
Tricuspid annulus RA dilation and

dilation \/ dysfunction
Tricuspid /

regurgitation



Common Systolic Murmurs and Timing

Aortic stenosis - ejection murmur

Pulmonary stenosis - ejection murmur

Mitral/Tricuspid regurgitation —holosystolic

Mitral valve prolapse — mid-late systolic

Ventricular septal defect (VSD) - holosystolic

<&
<&

e
]
S1

S2

Important slide

S1



Systolic murmurs

Derived from harsh and turbulence
in blood flow

Associated with increase in :

____________________ - Flow across abnormal - Flow across an - Flow across the
{08 70808 708 J10B /10 108 /T0B 0B 108 — valve, or narrowed incompetent AV valve interventricular septum
Flow across normal valves ventricular outflow tract
- Flow into a dilated great e.g. M/T regurgilation e.g. VSD
vessel e.g. Aortic/Pulmonary stenosis

Gallop: Three or four sounds are spaced to audibly resemble the pace of
a horse, the extra sounds occurs after Sz



Systolic murmurs

Ejection (Mid- Systolic) Murmurs

Most common kind of heart murmur. Usually crescendo-decrescendo
They may be:

1- Innocent 2- Hyperdynamic states 3- Pathological

Secondary to structural
abnormalities
e.g. pregnancy, anemia, fever
& hyperthyroidism. e.g. Aortic/pulmonary
stenosis, hypertrophic
Cardiomyopathy & mitral
prolapse

Common in children &
young adults,

P Ist 1 2nd 3rd Atrial
A W Y Nww——
L] . .

Normal

Aortic stenosis

Pan- Systolic (Holosystolic)
Murmurs

Pathological murmur

Begins immediately with S1 &
continues up to S2

Heard with:

« Mitral/tricuspid regurgitation
« Ventricular septal defect(VSD)

1 1st 12nd  3rd Atrial
1

A

1
Normal !

s

Mitral regurgitation |

1
3
1 w
1
1 1
' '
[ ("
1 s
I 1
1 1




Systolic murmurs

Sl G 8 Giai Aortic Stenosis Mitral Regurgitation
Cause Obstruction of {low from LV into ascending aorta Retrograde flow from LV into LA through
an incompetent mitral valve
Timing Mid-systolic murmur Holosystolic (plateau shaped) murmur
Location Best heard on aortic drea, radiates along carotid Best heard at apex, radiates to left axilla
arteries
Harsh, loud, may have associated with thrill, e - .
Character “ejection click” Soft, high-pitched, blowing
Association Old age, bicuspid aortic valve, rheumatic fever MV prolapsg, or iFxomatous degener.afuon,
rheumatic heart disease, endocarditis
Pictures s1 s2 s1 s2
Click here to hear Click here to hear



https://youtu.be/cDXknORsJXw?si=pdzDHArGuKjLdrR9
https://youtu.be/Hk3K5_Zyawc?si=s7GcaZaoVgY-mLaJ
https://youtu.be/J7bqnvPsR_k?si=oY4G63jigPAC7TNm

Diastolic murmurs o i i

aa

g

Almost always indicate heart disease

Soft, blowing, rumbling, gurgle

F—Y

Two basic types: [|Ewje

Early decrescendo diastolic murmurs: = 5
Signify regurgitant flow through an incompetent semilunar valve,

e.g. aortic/pulmonary regurgitation
A ‘VA'V ALL

Mid-or late (pre-systolic) diastolic murmurs: J l MMM
Suggest stenosis of mitral or tricuspid valves




Diastolic murmurs

S B Aortic Regurgitation Mitral Stenosis
Canse Retrogragle flow from aorte.l into LV through Obstruction of flow from LA to LV (Valve
incompetent aortic cusps becomes narrowed, thickened & calcified)
Timing Diastolic (early) murmur Diastolic (mid-diastolic, or pre-systolic)
murmur
Location Best heard at Retrogr“ad‘e.zr‘ld—uh left intercostal i
spaces
Character High-pitched, blowing, decrescendo Low pitched (heard with bell)
L. Aortic root degeneration, rheumatic heart disease, VSD Rienmatic feved
Association with aortic valve prolapse (kids). y
. | | | -
Pictures s1 s2 s1 s1 s2 s1
Click here to hear Click here to hear



https://youtu.be/_k5u933BIbo?si=Or-wr-_8bSz4DDoc
https://youtu.be/wsY8cqGfawk?si=Dxccc6Jwf0tOP9Yj

Continuous murmurs

€ o Ventricular septal defect Patent ductus arteriosus
Failure of closure of duct between pulmonary
Cause artery & aorta
Timing Holosystolic murmur, Continuous murmur
Location Best heard at upper left sternal border
Character Machine-like
Association Left to right shunt, cyanosis
Hnmmmnj O i T
Pictures — —— . : X
Click here to hear Click here to hear



https://youtu.be/joXtfE_iqU4?si=syrrgbFwOoMyCpMX
https://youtu.be/KBVNJtayzbA?si=8qDvFvKy9AKA87Lk

Check here for our summary
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Sorry but if you will not cheack it ¢ salall elule @l


https://drive.google.com/file/d/1x2XgVO4b7O6UArxFKqiWBZAIJ3N5-ldV/view?usp=drivesdk

MCQS: @ Answers

For more question check our summary file!

= Which of the following heart sounds is associated with QRS complex?
[ A | First g | Second ¢ | Third D | Fourth }
2 ________________________________________________________________________________________________________________ \:
- Which of these heart sounds coincide with the p wave in ECG? :
[ Al S1 B | S2 C|S3 D | S4 1
R R N N | }
= Which of the following heart sounds is produced when AV valves closed? ;




MCQS: @ Answers

For more question check our summary file!

4 K
" Which heart murmur is only heard during diastole? :
A Mitral stenosis B Aortic stenosis C Tricuspid V.alve D | All of the ab
regurgitation LILE eldire
R N R R e S RN S )
- While listening to the heart sounds of a premature infant you heard a continuous machine-like :
i murmur. What is the most likely cause of this murmur?
. . Patent ductus Ventricular septal Mitral
B . C D e
[ A Mitral stenosis arteriosus defect regurgitation
6 ________________________________________________________________________________________________________________ \:
" Which of the following causes fixed splitting of S2? :
A Mitral st . B Aortic st . C | Atrial seotal defect | D Tricuspid valve
itral stenosis ortic stenosis rial septal defec regurgitation




SAQ

List 5 differences between first and second heart sounds?

A murmur heard in patient with aortic stenosis. Describe the murmur
mentioning the character, time, location?

A murmur heard in patient with Patent ductus arteriosus
. Describe the murmur mentioning the character, time, location?
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Finally you have arrived , we have been waiting for you !!

Meet our team !

Team leaders

Rimaz Alhammad Noreen Almaraba
Rayan Alshehri Omar Albagami
Aljoharah Alyahya

Heroes of the lecture :

Rakan Alarifi Farah Aldriweesh

Did you like the lecture ? we mean our work :)



