The stethoscope




The stethoscope

= What is the relation between the tautness
(stiffness) of a membrane that collects sound
from the chest wall and the ability of the

membrane to transmit high or low frequencies?

= ANS: The tauter the membrane, the higher is its

natural frequency of oscillation and the more

efficient it is at higher frequencies.
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The stethoscope

What is the ideal membrane to apply to a chest wall in order

to bring out low frequencies?
ANS: A membrane that is as loose and flabby as possible.

How does the use of a bell chest piece fit into these

acoustical laws?

ANS: The bell allows you to use the skin as a flabby
diaphragm. The skin can be turned into a taut diaphragm if

enough pressure is applied to the skin to produce pain.




The diastolic rumble and deep, low groan

Needs the bell to magnify it.

For the third heart sound. like the kettledrum’s tone,
There’s nothing like a bell, so try it!







Relationship Between Pressure Changes
and the ECG
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Aortic pressure
Atrial pressure
Ventricular pressure
Ventricular volume
Electrocardiogram
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OE2EI2 AKPOAZHZ

5 AREAS FOR LISTENING TO THE HEART

e AORTIC \L s e PULMONIC

Left 2nd
Intercostal Epza.:f;

Lower

4th Intercostal

e MITRAL

Left Bth
Intercostal, Medial to
Midclavicular Line




SVICIE i Pulmonary area

~ Mitral area




[MPQTOZ TONOX2 S1




Systole
S1

Lub
Squirt




AEYTEPO2Z TONOZz S2

—— Y-

O S2 diydletat puololoyLkd oTnV €loTIVON...




Diastole
S2

Dub

Fill




Normal Heart "Lub” Normal Heart "Dub”







[MNANTA YHAAQOYME TO 2QYI'MO...

The tap of the carotid pulse on your fingers is felt
after and not with the first heart sound.
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LUB - 51 LUB - 51

Normal Ranpe Minimum Aundible

L Split
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L '—Tn.:usmd Aortic
Pulmonic

0.01 3cconds Ectmeen Marks




AEYTEPOZ TONOZz S2:A2-P2

A, 1s the aortic valve closure component of the S,.
P, is the pulmonary valve closure component of the l

S,. Note that the S, occurs near the end of the T wave S,

of the ECG: i.e., the T wave is a systolic event. /\—/
\
H\./\




‘Evraon S,

= H €vraon tou S, e¢apTaTtal Ao TNV 6Ean Twv
MITPOEIDIKWYV YAWXIVWV OTNV £vapen TNG
OUOTOANC.

» TS1: Bpayu P-R, tayxukapdia, Bpaxeic KUKAO!

o¢ atrial fibrillation, MS (mitral stenosis)




Bpaxu P-R, au¢non évraoncg St
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A. If the P-R interval is short, the LV contracts before the left atrium has
had a chance to relax and drop its pressure. Therefore, the LV pressure will
not exceed left atrial pressure until it has contracted for a long enough time
to accelerate to a stage of rapid pressure rise by the time the mitral leaflets
are closed. This produces an abrupt deceleration of forward flow and a
loud sound.

B. If the P-R interval is long, the LV contracts later than at A, so that the
left atrium has had time to drop to a low pressure when the LV pressure
exceeds it. The pressure crossover point is on the slow part of the LV accel-
eration curve, and the valves are closed at a relatively slow rate, producing
a soft sound.




This medium-frequency (MF) phonocardiogram is from a patient with com-
plete AV block, 1.e., the P waves and QRS complexes are independent, thus
causing the P-R intervals to vary. Note the loud S, after the short P-R (first
one) and the soft one after the long P-R both at the apex and second left
interspace (2 LIS).




AIxaouog S,

= Aixaopuévog S1: RBBB, Ebstein’s anomaly
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Pulmonary ES: Congenital PS

No cLiCK if / 3
pulmonary
valve

Right
atrium

contracting
(end-diastole)

Inspiration
{strong atrial contraction)

Patras University Hospital
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A high-frequency phonocardiogram from the third left interspace of a patient with PS
and an RV pressure of 100 mmHg. The ejection sound tells you that the obstruction is
valvular. Note that it disappears on inspiration|




Pulmonary ES: PAH...

Carotid

Second
left
intarspace

Inspiration

This high-frequency phonocardiogram and simultaneous carotid tracing is from a patient i
with severe pulmonary hypertension secondary to a VSD (Eisenmenger syndrome). st
Note that the pulmonary ejection (E J) sound does not diminish with inspiration. J}
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EJECTION SOUND

51 ES PA S1ES

Aortic ejection sound I] ‘ [I I] ‘
(no change with

inspiration)

| b1

Pulmonary vascular click (eg. PAH) — No change with inspiration

(decreases with
inspiration)




[IPWTOCUOTOALKO1l TOVO1l

= Ejection sound: ouyyevng 6TEVWOT) A0PTIG, OLYAWXLV QOPTLKT),
OTEVWOT) TIVEUHOVLKTG, OLATACT) MEYOAWVY OyYELWV
YYnATG ouxvoTnTOG
AVATIVEUOTLKT] OLAKUPOVOT) AV Elval O€ELAG TIPOEAEVONG
(elomtvori=> ad€non poric=>kivnon BaABidag mpog Ta

AVwW=>ULKPOTEPO EVPOG OLAVOLENG OTav avolyel 1 PaABida)

= Mnyavikeg BaABideg




[TpoTrTwon pitpogidouc MVP (MV prolapse)

Blood leaking back
into left atrium

Left atrium

Mitral valve
prolapse

Normal heart Mitral valve prolapse
with regurgitation




Meoo- TeAO- CUOTOAIKOI TOVOI

Supine

= [TpoTTTWLOON @y °

)

MITPOEIBOUG “click” | il I

EAGTwon oykou ap.
koihiag (Valsalva, & Standing
okAaddv=>6pBia Béon)

S5y s
s C
=> VWPITEPQA, EVW N --L ;‘" | IH 1l H H H M

okAadOV 6€on N

sustained hand grip=> Squatting
P N s,
KaBuoTEpnon /,éf“?@' s
A — > 5
& 1] &

Patras University Hospital



The Second Heart Sound (S2)

AP

Asp“t S2 at end- I At the end of expiration ll
expiration is so rare after

age 5o that it should be S S;
considered abnormal.

b. It is easier to hear the

normally split S2 in the

upright position because

upright posture I At the end of inspiration I
exaggerates most

respiratory effects.

The P, outward movement contributes more to the inspiratory
widening of the S, than does the inward movement of the A,.




DY 2IONOINKOZ AIXAZMO2 S,

= A2 & P2, guuTritrtouv Je TNV OIKPOTIKI EYKOTTA TNG

QVTIOTOIXNG apTNPIag

= Katd tnVv €101Tvon kabuoTepei o P2 kal o S2 dixadletal
(PUOIOAOYIKQ (MIKPOTEPN AVTIOTOON OTNV TTVEUUOVIKN

apTtneia au¢nuéevo hangout interval). 20 LICS.
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Aucnuevn Eviaon S,

= Auénon evtaong A2 (UTtEpTAOT), OLATOON
QOPTIIG, ATPNOLO TIVEVIOVIKNG, TIAN)PNG
uetabeon)

= Auénon €vtaonc P2 (TTVEVUPOVLKT) UTIEPTOOT),

OLATAOT) TIVEUOVIKNG OTIwG 0To ASD)

SEg




Movnpngs,

Single 57
Apparent:obesity, emphysemna, pericardial effusion
Absent A2:zevere aortic stenosis, severe aortic requrgitation
Absent P2 : abzent pulmonary valve , pulmonary atresia, tetralogy
of Fallot, truncus arteriosus
Fusion of A2 and P2 :Eisenmenger's ventricular septal defect,
COMMOn ventric|e

m Movnpng S2: (un akovoTog P2 o€ toayUoopKoUG, atpnoia

TIVEVUIOVLKNG, TIAN|p1 pLeTaBeon, coPapr AS, Eisenmenger’s

complex...)




‘Evraon S, S,

:‘FIILI 3.1..3. Factars #Hucﬁng Intensity of First and Second Heart Sounds

5| Ai FE

Increased PR <160 ms Systemic HTN Pulmonary HTM
Mitral stenssis with |::|i::1|::n|e veilve H}'perd}rn—::mi-:: shates Atricl 5E.~prc1| defect
Hyperdynamic states Aortic dilation
Holosystelic MVP
R::pidyl%leurt rafes

Decrecsed PR =200 ms Calcitic aortic stenosis Fulmonic stenosis
Poor [V s';.fslt}h'{ function Aortic requrgitation
Mitral stenosis with rigid valve
LEBE

Acute corfic regurgibation




[TaBoAoyikog Aixaouog S,

" AVWHOAOG OLYOOOG:

MOV OLYOOEVOG S2, AAAX UE AVATIVEUCTLKN

A persistent split that widens on

6lCXKI’)H(1VO'T]: (RBBB, MR) inspiration to at least 60 ms
Fixed Splitting: (ASD... ATRIAL SEPTAL DEFECT)

Paradoxical Splitting: (LBBB, Bnuatodotng, AS)




ASD: 2TAOEPOX AIXAZMOx S,

Increased
inflow from
systemic
veins on
inspiration

Decreased flow
through ASD on
inspiration

increased flow
through ASD
on expiration

Causes

Increased flow
through mitral

valve

———p- INSPiration

- - --w Expiration

The increased inflow into the right atrium on inspiration (vertical solid
arrows) causes a decreased flow through the ASD and thus increased

flow through the mitral valve.




Fixed splitting of 52
Unchanged right ventricular stroke walume during respiration;
severe right ventricular failure due to any cause
Interatrial comnmunication; atrial septal defect ; cormrmon atrium

Patras University Hospital




21aBepog oL opoG S, oe ASD
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[MTAPAAO=02 diyaouog S,

EXPIRATION INSPIRATION

ST Isi I

AE' PE




In AS the LV pressure rises high above aortic
pressure during systole. It then takes so long to
drop down to aortic diastolic pressure and close
the valve that the incisura is low and late on
the aortic pressure curve. The A, is also late

because it is simultaneous with the incisural

Incisura
with normal
valve
Later
incisura
with AS
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Aixaouog S,

EXPIRATION INSPIRATION
Normal Physiological Splitting

Ao o

| 1

So Sy Sp

Audible Expiratory Splitting
A
2 P,

Wide physiological
splitting |J

51




Aixaouog S,

II'I.'_.I.!LE 31.4. Alterations in the Second Heart Sound and Their Causes

Single 5,

Aging

Severe AS
PUlmﬂﬂlﬂ sienosis

Fieed Splltting

ASD
Right heart failure

Patras Universi

Hospital

Parodoxical Splitting
E:::nmphl'c |ERR

BV pocing

Ischemic heart disease

Aortic stenosls
HCAA

Widle Sphitting

Complcte REBB

Atrial septal defect

Pulmonary HTN with right heart
Failure

LV pacing

Pulmenic stencsis

Severe MR

VSD




S3 & S4...

Aortic Aortic valve closes
valve ' \ 2 D Aortic
opens Py SI~~__ pressure

o Dicrotic notch o

S

e

Mitral Left ventricular

valve pressure

closes Left atrial pressure

4
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S2

S3
M sounds

- 2&— Mitral valve opens




. Systole Diastole . Systole Diastole

atrial
contr.

w filling

‘ systole

—
o

PRESSURE (mmHg)

Patras University Hospital
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In the left lateral decubitus position shown, the apex of
the heart 1s brought as close to the stethoscope as pos-

sible. This is an absolute necessity for hearing a soft S,
because it is sensitive to proximity.




THE EXAGGERATED PHYSIOLOGICAL S,

. List the common shunts and the valvular lesion that may cause excessive flow
through the mitral valve, therefore exaggerating or bringing back the physi-
ological S;.

ANS: a. The two left-to-right shunts, ventricular septal defect (VSD) and
persistent [lucthls arteriosus (PDA). (Atrial septal defects [ASDs]
do not increase flow through the mitral valve.)

b. An incompetent mitral valve, i.e., mitral regurgitation (MR).




ACG

Apex
low freq.

Apex cardiogram and phonocar-
diogram from a 50-year-old man
with a previous infarction. The
S, i1s simultaneous with a large
palpable atrial hump (A wave) on
the apex cardiogram. The A wave
1s 15% of the total apex pulse

amplitude, or vertical E to O dis-
tance. Atrial humps of 15% or
more of the E-O amplitude are
usually palpable.




THE S,-S,; INTERVAL AND SEVERITY OF DYSFUNCTION

1. What is the relationship between the S,—S, interval and the severity of the loss
of compliance present?
ANS: The shorter the P-S, interval the more severe is the loss of compliance
[6]. This means that the longer the S,—S, interval, the more severe is the
loss of compliance.

S,

S,

Short Long Long Short
Severe stiffness Slight stiffness

The longer the S,—S, interval, the greater is the loss
of compliance of the LV (provided the P-R interval
Is not prolonged) and usually the louder is the S,.




atrial
press.
curve

High mean

Low mean L. atrial pressure

L. atrial pressure

A low V wave and a disproportionately high A wave are seen on the left. These
give a lower mean left atrial pressure and therefore less dyspnea than do both a
high V wave and a relatively poor atrial contraction, as seen on the right.

Which is a more serious sign of heart disease, the pathological left-sided S; or
the S,?

ANS: A pathological S; is more serious because it is associated with both a
stiff ventricle and an increase in left atrial V-wave pressure. The latter
is a sign of decompensation at rest. An S;, on the other hand, merely
means that there is only a poorly compliant ventricle which is “call-
ing on the atrium for help,” i.e., there is only a high A-wave pressure. B
The help that the ventricle receives may be enough to keep the output [
adequate even with moderate exercise.




KAayyry 6tavoi&ewc (Opening Snap), otn
otévwon pitpoeidouc (MS)
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~_ Low L. atrial

ro | pressure
byl
' ‘ i

0S OS

15 mm Hg
A, OS

Note that the distance between the A, and the OS is shorter with the higher left
atrial pressure.




Aortic curve at
high pressure

Aortic curve at
low pressure

LV pressure curve

L. atrial pressure
in mitral stenosis

1
i
0

Az Ay

S

Note that the higher the aortic pressure the longer the A,-OS interval.




On inspiration, the S, split opened up into its A, and P, components. Together with the
OS, a triple second sound is heard that produces a snare-drum effect.




MeoodiaoToAikoi & TEAODIOOTOAIKOI (I'TpOCUCTOAIKOI) NXO!
(S3 & S4 xapnAng ouxvoTnTacg NXol)

S3: Taxeia TANpwaon (QUOIoAOYIKOGC O€ TTaIdIA, KATAPYEITAI O€

oTevwuévn AV valve, TTapwyv o€ oggia kauwn ap. r 0ec.)

S4: KOATTIKI) ouoTOAN (TTOTE QUOIoAoYIKOC! KaTtapyeital otnv
uappapuyn, mo eviovocg pe handgrip=>AAx split S1, TTapwyv
emi LVH, RVH, diaoToAikr) duaAgiToupyia €TTi I0XAIUIAC)

ABpoIoTIKOG NX0G: Taxukapdia | yakpo PR

RV S3 & S4 ( 3-40 LICS 1) utrogipoc1dika, aucavovTtal ue TNV

€I0TTVON)




Sy
Atrial gallop
Fresystolic

gallop

Sz
Ventricular
gallop

Quadruple




Summation
gallop (SG)

1 17 |

S1 S, f
Rapid fllling and atrial contraction here

Simultaneous occurrence of atrial contraction
and early rapid filling produces a summation
sound facetiously called the “S77 (S;+ S,). This
usually requires a prolonged P-R interval.




Sinus tachycardia Carotid pressure

I []ll
1 E‘EEIT

Summation gallop Long diastole and no summation gallop
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A100TOA1lKO1l TOVO1l...




[pwTOO1AOTOALKOT NXOL

KAayyn dlavol&ewg: onuaivel un cofapn oTEVWON
HLTpoeLldoug, otav to A2-0OS BpayUvetal, 1) OTEVWON (VAL TILO
coBapr] EKTOG OV UTIAPXEL OLAOTOALKT) OUCAELTOUPYLA Q.
KOLAlOG ( Bpayeig KapOLloKOL KUKAOL=TIpWLKN OLdvolén MV=>
Bpdyuvon A2-05S).

[NeplkapOLaKOG KTUTIOG

MU&wpa (tumor plop)

MnXOVLKT) ULTPOELOTG




[ep1kapO1AKOC KTUMOC OTN
OUMTTLEOT KN TtEp1KOpOiT1oA

Pericardial
knock (K)




[pboBeto1l ToOHVOL. ..

ES: ejection sound, CC: Click, OS: opening snap, PK: pericardial
knock, TP: tumor plop




Kapdiaka Puorjuara

= 2TPOBIAWONC pon...
KAIon trieong (AP)
Augnuévn pon (Q)

= 2TN OUCTOAN (OUOTOAIKQ)

= 21N O1a0TOAN AlaCTOAIKG)




A High-velocity flow Local obstruction

-

i B e T B A e e '

wn caliber

&E
Abrupt inc !'ﬁ.’)/

————i

~

J
N

local obstruction

Causes of turbulence. In A, turbulence occurs in fluids flowing at high velocity
through tubes of uniform caliber, according to the formula for Reynolds numbers.
In B and C, either a local obstruction or fluid flowing into a channel of larger diam-
eter can produce turbulence at much less flow velocity. In D, a combined effect of
obstruction and abrupt increase in caliber, as in poststenotic dilatation, produces
turbulence at relatively low flow velocity.




Murmur Grades

Volume

very faint, only heard with optimal conditions

loud enough to be obvious

louder than grade 2

louder than grade 3

heard with the stethoscope partially off the chest
heard with the stethoscope completely off the chest




Localized
pulsations

Although small localized move-
ments are best perceived by the

distal finger pads, thrills are best
felt with the distal palm.

Heaves or




2UCTOA1KA Quonuata

MeooouoTtoAika: ApyiCouv HETA TOV S1, KL TEAELWVOULV

TIPLV TOV S2

OAoouoToAika: ApyiCouv e TOV S1 KoL TEAELWVOUV IE

oV S2

Mpwipa cuoToAlka: ApyiCouv e ToV S1 Kal TEAELWVOUV

TpLv Tov S2

TeAoouvoToAika: ApyxiCouv PETA TOV S1, KL TEAELWVOUV

LE TOV S2 N ﬁ

VR




SYSTOLIC MURMURS , ,
2UOTOALKA duoT)paTa:

MIDSYSTOLIC
LEFT SIDED RIGHT SIDED

- v MEGOOUOTOAIKA
M’x*’f‘.’b'ﬂﬁ'fu
5, AP

|

% A

T

HOLOSYSTOLIC
LEFT SIDED RIGHT SIDED

e msmeaw
s, 4 SR v 10 WL CUOTOALKA

EARLY SYSTOLIC

Fib—— v TEAOGUOTOALKA

% 5

v OANOCUOTOAIKA

¥

LATE SYSTOLIC




MeooouoToAika Quorjuata

1) Epgpacn LVOT (LV outflow tract)
2) AiIdTaon TNG aopPTIKNG | TTIVEUMOVIKAC

4) ABwo (PpuCIoAOYIKO) NECOCUOTOAIKO puonua

5) AVETTApPKEIQ MITPOEIDOUC

(
(
(3) EmiTaxuvon pong o€ aopTIKA Kal TTVEUUOVIKN
(
(
(

6) 21éEvwon aopTth¢ (kopuepn we 2nd RICS)
“Gallavardin dissociation”
AAXx MR (VPC=>T tnv AS, 6x1 Tnv MR)

(7) ZTEVWON TIVEUPOVIKNG




Aortic Ejection Click of
Aortic Stenosis

systole




~

Aortic area

Since aortic ejection murmurs and clicks are often best heard
at the apex area, and aortic regurgitation murmurs are usu-
ally best heard along the left lower sternal border or
midsternum, it should no longer be taught that the “aortic
area” is the second right interspace.




A, Dwvokapdloypddnpua amod tnv kopudr) o€ pt pe cuyyevr] Stydwyva aopTikr) BaiBida

& ehadpd otévwon. O rxos eEwbrjoewg (E) eival duvatdtepog amo tov Sa

B, KotAloypadia: systolic doming => minyr) touv puorpatog




2oBapn AS

v'Pulsus parvus et tardus
v TTopaTeETOPEVN KOl EVPEIN KAPSLOKT WO
v’ 2U0TOAIKO puonua pe e€adavion Tou S2

Kol eviote e€acBevnon tou S1




2TEVWOT) TTVEVOVLKNG




A

p quh'i l'ﬂw*wmﬂiw'ﬂlr I'“lh

>TEVWOT) TIVEUMOVIKNG

A, Dwvokapdloypddnua 2" LICS os

pt L€ OLUYYEVT) OTEVWOT) TIVEUUOVIKIG

v' O Mjxog e§wBbriocewg (E) eivau
akOUOTOG Ovo otnv ekTivor] (EXP)
v'O P2 givail kaBuotepnuévog Kat
acOevrig

B, Ae&Ld kolAloypadia (RV): systolic
doming ™G otevwpévng BaiPidag,
(arrow) Tmyr Tou rjyou eEwBriocewg.
MetaotevwTikn dtdtaon g

TIVEUMOVLKNG (PT)




2TEVWOT] TIVEULOVIKNG

Pulmonic Stenosis

/

-
o
-
>
»
-
4

Moderate
’ "‘. -~ E R |

P.E] = Pulmonary Ejection
(Valvular)
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This murmur could be either pulmonary This murmur may be a pulmonary ejection
or aortic, since it ends before both com- murmur, since, although it extends beyond
ponents of the second sound. the A,, it finishes before the P,.




'LTLITTIE Lﬂ'ng
PVC diastole
il ' causes

Sacond . +
R. interspace

Increasad
murmur and

increased
gradient

‘ |
aEml Illillllllhlﬂil“l“! I“

A phonocardiogram and simultaneous aortic and LV pressure tracing from a 16-year-
old boy with valvular AS. Not only did the murmur and gradient increase after the
long diastole, but the ejection sound also increased. Note that the small gradient of
the premature ventricular contraction (PVC) itself produced only a short early sys-
tolic murmur.




= BpayU, ao0evég, HEOCOOUOTOAIKO:

AidTaon aopPTIKNG pidac N TTIVEUNOVIKNCG
Taxeia ecwbnon o€ PUOIOAOYIKN AOPTIKN pida N
TIVEUMOVIKN (KUNON, TTUPETOG, BupeoTocikwaon, N

avaiuia)

ASD: AuénueEvn por) oTnNV TTVEUUOVIKN




Mnxaviopog

LECOCUOTOALKOU

duoT|paTog aTtd QUENEVN

pOT} OTNV 0LOPTN 1] TNV

TIVEU|LOVLKT)




Superior sinus
venosus defect

Confines of true
atrial septum

Artioventricular
septal defect
(“ostium primum™)|

Inferior sinus
venosus defect

28-xpovn year-old pe ostium secundum ASD

2LICS: To P2 otolyeio Tou eupewg diyaopevou S2

OUUTITITEL PE TN OlkpoTikn eykotr] (DN) tng mieong

NG TIVEULOVLKT|G
To A2 otolyeio Tou EUPEWG SLYAOEVOU S2 CUUTIITITEL UE
N dikpoTikr] eykomr (DN) tng mieong tng kapwTidag

(CAR)




«ABwa» MeooouoToAikad PuorpaTa

= ‘OAa T 0Bwa kKapoLoaKA PUOTIUATA EVOL LECOGUCTOALKA (EKTOG
TOU mammary souffle)
George Still 2909=>BpayxV, kaBapo, cav fountod, pEong cuxvotnTag puonua
AOYW TEPLOSIKWYV TAAQVTWOEWY TNG TIVEUMOVLIKNG 1] WeVOOUG TEVOVTLAG

X0pdnig Mg LV => kopudn)

Mawdia, EpnPot, veapol eVNALKEG => TOAAVTWOELG TOLY WHUATWYV TIVEUOVIKT|G

=> BpoyV, pun kabapo, 2ndLICS

MeyaAUTEPOL EVIJALKEG: ZKAT)PUVOT) AOPTLKNG
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Téooepa LECOOUOTOALKA PuoTpata (SM) atd vyir} TadLd
“Still's murmur” : kaBapd, peong cuyvotnrag, Bpaxéa, oto katwtepo LSB To
TEAEVTOLO TTOPASELY A ElVaL ATIO 5-XPOVO TIALOAKL [E TTUPETO. ‘OTOV ATTUPETNOE TO

dUonua peELwONKke g SLAPKELX KOL EVTACOT)




C murmur anc C N peak O tNE Crescendo—Aaccrescendo.

- Intraaortic phono
| A U -
i

Left
vantricle
—108 mmHg

Aortic and LV pressure tracings together with a phonocardiogram from a
40-year-old man with an innocent aortic ejection murmur. Note the early sys-
tolic gradient between the LV and aorta, which is the normal impulse gradient
found not only in normal left-sided chambers but also normally seen between
the right ventricle and pulmonary artery. This tracing is taken by a single cath-




No
obstruction

Obstruction

Beginning of systole Midsystole

The asymmetric septal hypertrophy of the LV (known also as ASH)
causes obstruction when the upper part of the septum meets a mobile
part of the septal leaflet that is “sucked anteriorly.” It is made mobile
by an abnormal apposition of the anterior to the posterior leaflet.




Normal mean pressure High mean pressure

120 150
mmMg mmHg

A high pressure in the aorta during ejection is transmitted to the
mobile portion of the mitral valve leaflet and pushes it away from
the septum and decreases thc outflow obstruction.

Squatting




OAocuctoAika OQuonuata

= Porj amnd ayyeloko dlapEPLOA E TTiEoT (1] avTioTaon) >>
QIO TO AYYELOKO OLAUEPLOA TIOU UTIOOEYETAL TNV POT] AUTT)

kKaBOAN TN OLAPKELA TNG CUCTOANG

>0oBapn MR

>0Bapn TR — Carvallo’s sign
MeploptoTikov TUTOLVSD  (vs. ESM amd T VSD)

AopToTVEUHOVLKS TTIopdBupo & PDA (étav T Tiveupovikéc

QVTLOTAOELG)




ATRIUM

OAOGCUCTOALIKO pUoT|
QVETIOPKELQG

KOATIOKOLALOKT]G

BaABioag (MR, high

pressure TR):

Mnxoviouog




MEOOKO1A1OKN EM1KO1VWV1a




[Topwipa ouoToAikG Puoruara

= S1=>decrescendo => S2
MR: O¢&cia ocoBapn => Taxeia advodog Trieong Tou
«atrpoeToipacTou» LA (upnAo kKuua V)
TR: Tl.x. AE o¢ xpnotec (uwnAo kuua V). Méong
ouUXVvOTNTAG
VSD: AoBevég, kaBapo, uwnAng ouxvoTnTag => TTOAU
uIKpO VSD, ] oAU peyalo VSD pe TTvEUPOVIKN

uTTEPTAON




[1pWTOOUGTOALKO

dUonpua amod o&eia

MR. Zuxva S3

MoBoduacioroyia

T R S B SRR R S R G S -

Patras University Hospital



TeAo - ouoTtoAilkd Quornuoato

= MVP pue KAIKG
\ dykou LV (opBootaocio, Valsalva maneuver) =>
ETILMNKUVOT] PuoTpaTOC pE e€acBevnon
T dykou LV (squatting, sustained handgrip) =>

Bpdyuvon pe T évtaong




Standing

Squatting

Sa
C

IH | “
S

MVP: Anétopn éyepon =>
TO KALK 0KOUYETOL
evwpltepa, To puonuUa
eTIUNKUVETOL & €€ac0evilel
KOL QVTLOTPOP WG LE TNV
KOTAKALOT) 1) TNV OKAQLOOV

Ocon




Avettapkela MiTpogidoug

® NMpwtoouoTtoAiko: O&eia coPapn

® MeooouoToAKO: loyatuia

# OAoouoTtoAiko: KAaoolkn) (xpovia
Bapeta pen xwpig S3)

m TEAOCUOTOALKO LIE 1) YWPIG

LEGOOUOTOALKO KAIK: MVP, loyatpia




2 UOTONIKG ApTnpiakd Guoruarta

= Y& @uolohoyikéc aptnpiec pe T pon
= 2€ ENIKWWMEVEG I OTEVWHEVEG APTNPIES
= Crescendo-decrescendo configuration (T & 4 Tn¢ ponc)

YTTEPKAEIDIO OUOTOAIKO puonua: TTaidid-£@npol => Ekpuon BPAXIOVOKEPAAIKWY

QOPTIKWY KAADWV => e€a@pavileTal UE UTTEPEKTACT) TWV WHWV
ABNPOOCKANPUVTIKA OTEVWON KApWTIOWYV, UTTOKAEIDiwV, Aayovounpiaiwy

“Compression artifact” otn pnpiaia €1mi coBapric AR => MeyaAuTepn Trieon 1o

METATPETTEI O€ ouveEXEG: 1861 Duroziez
“‘Mammary souffle” otnv KUnon & Aoxeia
CoA: MeootrAario

[Mapodikr) «OTEVWAON TTVEUNOVIKAG» TOU VEOYVOU




DIASTOLIC MURMURS

EARLY DIASTOLIC

Left sided Right sided

| | WMM

S1 AzP2

MID-DIASTOLIC

LATE DIASTOLIC (PRESYSTOLIC)

Left sided Right sided




ApIoTEPOC - Aecioc KaBetnplaopog: MS




Diastolic Filling Murmur (Rumble)
Mitral Stenosis

SE 51 SE

0.5. 0.5.
|| |
Py P,

As A

~N—

E’E 51 SE

Do 0.5.
[
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>0Bapr MS, MR Kal KOATILKN] HapopuyT) o€ aBevr) Ue
PEVHOTIKY] Kapditida




Aortic Hegurgitation

Chronic




oM EDM B
i Wt AL YN, | .
ST R H coBapn xpovia AR

TIPOKOAEL OLOAOTOALKO,
aAAQ KOl TTTLO

OUOTOALKO PpUoTUA




Epunveia gpuoikng e€€raonc oTnv averdpkela dopTNC

T 6ykoc TTaApoU

APEX CARDIOGRAPHY IN CHRONIC AORTIC REGURGITATION

- : Continuous left
DICTDIII.’" rl{']l[{'*h ventricular filling
i R by aocrtic
regurgitant flow

Bisferiens pulse ) R )
MeTtaroTmion Kopugaiag wang, eupeia

Wan, TTaPATETAPEVN, EI00AKN DECIA
NG wong




duonua Austin Flint

= AEITOUPYIKN OTEVWON

MITPOEIOOUC ATTO PapEld

(ouvnBwcg oceia) AR




H cofapn] ofela AR pokaAel TpwTo-
SLAOTOALKO PUOT|UA AOYW TOYELOG

gélowong mecewv aoptrig-LV

AVETIOAPKELX TIVEVUOVIKTG 0€ acOevr) pe AE.

NoBoduacioroyia




“CONTINUOUS” MURMURS

Venous
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OAeBLkog Boppog
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Murmurs and Extra Sounds

Systolic Ejection Pansystolic Systolic Click
Late Systolic

Innocent/Physiologic
Aortic/Pulmonic Stenosis Mitral/Tricusp Regurgitation Mitral Valve Prolapse

Opening Snap
Mid Diastolic Diastolic Rumble

Aortic Regurgitation

Ejection Sound

Normal in Children Physiologic
Heart Failure Various Diseases




