Kapdiakn avemapkeia-
PaAPidomaOeciec

TTepikAnc NtaPpAoUpoc
Kabnyntnc KapdioAoyiac
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AcOevnc pe duomvoia Kail «Tpi(ovTEC» OTIC
PACEIC TWV TVEUHOVWY AHPW...

TpilovTeg (Uypoi poyxol)...

PNEUMONIA

Bronchioles

)




m— Lungs -)

'/_\‘
Mild 1 PAP  —r—" .
"
RV )) Pulmonary edema TLAPé

Mild 1 RVP
RA 1 LVEDP ( LV

(Diastole)

Mild 1 CVP
(systole)
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£> ' Capillary ]
Filtration ( il eabﬁnrpﬂnn

E.’-:iﬂj

= capillary hydrostatic pressure Lymph __"—

Flow

tissue interstitial pressure
Terminal Lymphatic

capillary plasma oncotic pressure “\\ Rk e/

fissue interstitial oncotic pressure The interstitial volume (bounded area) depends on
the rates of filtration, reabsorption, lymph flow, and
the compliance of the interstitial compartment.

NDF =(P¢ - P) - o(Tlc - T0)

YWhen NDF = 0 — Filtration
Wehn NDF < 0 —» Reabsorption
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MHXANIZMOZ THZ AY2IINOIAZ 2THN KAPAIAKH
ANETAPKEIA

MEIQZH NMNEYMONIKHZ AEITOYPIIAZ
Meiwon evOOTIKOTNTOC
AU&non avtTioTaoEwC

AY=HZH AEPIZMOY (pUikOG KAMATOG)
Y1rogaigia
AucavaAoyia agpICHOU-AINATWONG
YTrepKatrvia

AY2ZAEITOYPI'IA ANATINEYZTIQN
MYQN

Meiwon KapdIaKAG TTapOXNS
MepipepIK ayyeiooUuoTTAOON
MuoTtrafeia

.

AuUnon Tou £pyouU TWV AVATTVEUCTIKWY HUWV
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Increased Preload {Given Fluids) Decreased Contractility (CHF) 1 Afterload
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Au¢non rpo/ueTa-@opTiou Kal pEiwon ouocTaATikéTNTAS = 1 EDV = TEDP
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TTwc¢ ouvdEeTal n

Active ///x//fffffﬂwﬂ__
Tension
EDV

Initial Muscle Fiber Length Figure 1. Length-tension relationship for cardiac
{PTE|DEE|:I muscle. The effects of increasing preload

an active tension.

Fig 3.3 LV Pressure-Volume Relationship during Diastole

LV Pressure
(mmHg)

i
10
LVEDP (mmHg)

&
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TMwc¢ ouvdéerar n LV-EDP pe 1o SV???

[Tpo@oprTio

=
10
LVEDP (mmhg)
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TTwc ennpealouv 1o T1E, MZE kai n
2uoTaATikoTnta 10 SV?2??

SV g / Stroke
(ml) | 1MNpogoprTio Volume 50 -

(mi)
TMeTagoprTio
| ZuoTaATikéTNTA

10 20 10
LVEDP (mmHag) LVEDF (mmHag)
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A¢ Ta Paloupe oe pia Tagn...

o 2 & Hia QuoloAoyIKR kapdia Xpnoigomoiouvtal TTIE8/ME/Z

TPOKEIHEVOU va puBuioTei o SV

D TI.x. doknon = 1 MNP (eAeBIkA emioTpoPn), | MP (apTnpiakn

ayyeI081a0TOAR), 1 ZUoTaATIKOTNTA (ENZ) & TSV

v % Patras University Hospital




A¢ Ta Paloupe oe pia Tagn...

e O idi1ec mapapeTpol OHWC Hmopei va dnpioupyRoouv

npoPpAnuara av aAhalouv e€aitiac vooou...

o AMayn ot gia wapapetpo = Aiarapaxn Asitoupyiac =>
«ITpoomwaOcia» Tng Kapdiag va emavopOwoel...

D TT.x. épppaypa = | ZuoTaATikéTnTag = | SV = 1 LVEDV = 1
LVEDP pue okotro va 1 SV (Trpdyua TTou OgV ETTITUYXAVETAIL), EVW N

T LVEDV o0dnyei o€ duoTtvoia (HFrEF)

v % Patras University Hospital




TMwe¢ 1 n EDP?

|
i
|
|
I

Euppayua

B e e o T i e e e _'\-'\—-I_ e A e -—-.1

10 20 30
LVEDP (mmHg)

Stroke Volume (ml)

Figure 1. The Frank-Starling relationship showing the
effects of heart failure (ventricular systolic dysfunction,
loss of inotropy) on stroke volume and ventricular
preload (left ventricular end-diastolic pressure,
LVEDP). Point A, control point; point B, ventricular
failure.
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Starling's Curves...

There is no single Frank-Starling curve ~ Family of curves defined by Afterload
on which the ventricle operates. and Contractility...

Sy | Stroke
207 [I‘I POPOPTIO H?#ITE 20

TMeTagopTio
| ZuoTaATikéTNTA

10 20 10
LVEDP (mmHag) LVEDF (mmHag)

Changes in venous return cause the ventricle to move along a single Frank-
Starling curve that is defined by the existing conditions of afterload and inotropy
aéleasing afterload and Decreasing inotropy shifts the curve down and to the right,

:f.\".l 74
o .' Ny
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TTwg 1 n EDP??2?

o Evrater, n EDP auv€averai otav 1 1o NP, 1 To MO kKau/ny | Z,

aAAd n TTaBav TNG Kapdidg o€ dIA@OPa VOO IHATA OEV

Taidel pOA0??? Kai o1 aAAayég og NMP/MD/E dev odnyouv
oc [NTAOAN???

. 4

v % Patras University Hospital




2xéon TTAGAN ue TIE3/ME/Z

o Tpeig TUTTOI KOIAIWV: PUoioAoyikK), AvévdoTn, EVOOTIKA

e EvOoTiKOTNTO = 600 MIKPOTEPN, Yia TOV idIo EDV éxoupe

upnAoTtepn EDP kal avTioTpopwg

D AvévdoTn: ouvNBwC AOYyw CUYKEVTPIKNC UTTEPTPOPIac (P-

Tieong)

D EvOOTIKA: @OPTION OYKOU (Ba £XEI KAl UTTEPTPOWIA, EVIOTE

onuavTtikn 1T.X. AR, aAAd Kuplapxei n HeyaAn didTaon HeE

"x@ﬁ aug¢non evOOoTIKOTNTAG)

9
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LV-EDP and Pulmonaty Edema...

LV Volume (ml)

E Uecraasad

T Ca rrlp!ianr.a
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:;. EDP - Pc = capillary hydrostatic pressure

el o Pi = tissue interstitial pressure
EDF _--"_l s T = capillary plasma oncotic pressure

D I : I T = tissue interstitial oncotic pressure

0 100 EDv 200 30u

(evOOTIKA, YN EVOOTIKI] KAl PUCIOAOYIKN), UTTOPEI

f;_, & Kai o1 3 TUTT01 KOIAIWY
“ﬂ'{ VO oUVOUQCOTOUV HE TTIVEUUOVIKO oidnua otav aué¢nei n LVEDP
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Aopikéc (opyavikéc kapdiakéc) aitiec T EDP?

o 1 TlpowopTtio = Av/keiec PaAPpidwyv, emikoivwviec (ASD,
VSD, PDA), etfc

e 1 MetaopTio = Z1évwon BaABidwyv, 1SVR/PVR

(CUCTNMUATIKEG | TTVEUMOVIKEG AVTIOTACEIG), UTTEPTAOT

e | 2UOTOATIKOTNTO => lo)aipid, Epppayuda,

HUOKOPOIOTTa0EIa, MUOKAPOITION, TTVEUMOVIKN EMBOAN

(RV), Todikotnta (pappaka, XMO)

v % Patras University Hospital




Kararafn ye paon 1o xpovo...

o Xpoviwc=> Xpoviec av/keiec PaAPidwyv, EmIKOIVWVIEC
(ASD, VSD, PDA), otévwon BaABidwy,

HUOKOPOIOTTAOEIO, XPOVIA ICXAIMIA, TTOAIO EH@PAYHA,

xpovia 1SVR (xpovia utréptaon), 3 1 PVR (xpoévia
OpoupoeuBoOAIK VOO OG)

o O%éwc=> Otcia loyaipia, ofU éuppaypa, of eiec av/Keleg
PaApidwv (w.x. A.E.), pnEn MKA («ofU» VSD oe MI),
ofeia 1SVR (ayyeié6omraocpuog) 1 PVR (TTveUHoOVIKA

% gpPBoAn), UTTEPTACIKA Kpion

v % Patras University Hospital




Mepika mapadeiypara...

e loxaipia, To Ep@payua Kal OIATATIK MUOKAPOIOTTAOEIO
(DCMP) = peiwon cucTaATikoTnTOG = aug¢non LVEDV =
T LVEDP (HFrEF) = "Hma utrepTpo@ia (EKKeVTPN)

e 2TEVWOTN OOPTAG, UTTEPTAON = au¢nuévo MO >
OUVYKEVTPIKN UTTETPO@Ia = avEvVOOTN KOIAIa = yia ToV id1o
LVEDV 1oAU uynAoTepn LVEDP o€ oxéon pe Tn
@uUoiIoAoyIKn KolAia, diatipnon ocuoTaATikoTnTOag (HFPEF)

v % Patras University Hospital




100%

80%

Stroke volume %
60%
[Tveuuovikn EpoAn

40% Aipvidia 1 M® ng RV
20%

% Increase in afterload
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TMwc pysiwveral o éwe kai xpoviwe n EDP
(Bepancia-oTaOeponoinon) KA ?

o | Tipowoptio = Aioupntika (ayyUAng =» @oupooeyidn),

pAepodiaocToAn (Hopwivn)

e | MeTagopTio = AyyeiodiaocToAn (vitpwdn, AMEA/ARB)

e 1 2UOTOATIKOTNTO = g£yyevwg (Frank-Starling), lvoTpoTtra

papuaka (d1yogivn, doouTtauivn)

v % Patras University Hospital




TTwc pyropei va aroppuBuioTei Hia oTtaBeporoinuévn
KA (OnA. va 1 n EDP), ano kapdiaka kai pn
Kapdiaka aitia?

o 1 TTpowopTio = Xophynon uypwy, 160dUvapo XopAynonc uypwv =>

[kaTavaAwon aAatoc, diakonn dioupnTikwy, ofcia vewpikn av/Kela

(ONA), evdokpivikn vooo¢ (aAdooTepoviopog, uroBupeocidiopoc)],
ofcia av/keia paApidwv (A.E. autoparn pnén TX), ofcia emikoivwyia
(VSD oc MI)...

e 1 MetagopTtio = Ofcia 1SVR/PVR (UtTepTaoIKR KPIioN/TTVEUUOVIKA

EUBOAR)

o | 2UOTOATIKOTNTO = loxalyia, o¢U Eu@payua, eTIdEivwon

pfgompblondeslag, oécia puokapdiTida, Trveupoviki EuBoAn (RV),

%i SIKOTNTA (Pappaka, XMO)

ES {
s v % Patras University Hospital




TMwc¢ propoUv o1 1 peTABOAIKEC ATTAITAOEIS VA
aroppuBuioouv pia oraOeporoinuévn KA (dnA. va 1
oféwc R xpoviwec n EDP)?

Aoknon = 1 mpo@opTiou, ZNZ-taxukapdia (| S100TOAIKAG TTEPIOOOU,

7 AVAYKES MUOKApPDiou o€ 0§uyovo)

Aoipwén = NMupeToG KAl PAEYHOVA = T AVAYKEG OTTWG OTNV AOKNON

KapkKivog = 1 avAayKeg OTTwWG 0TV AoKNOon

Y1repOupeosIdIouog = T avAyKEG OTTWG OTNV AOKNON

Avaipia = 1 avayKeg OTTWG OTNV AOKNOoN

v % Patras University Hospital




Ti1 ©a ouppei otav 1 oféwe n LV-EDP?

Cardiac "Pump”
Failure

Reduced blood £ s
oxygenation in the " & o _Back—Pres_r.u re
pulmaonary ) " In the pulmanary
capillarigs 5 45 circulation

Edema fluid
seeps Into the
walls of the
air sacs

;

%

g

. Patras University Hospital




Accumulation of Mwd in the
air sacs (alveoli) mn the lungs

Yypoi
/) (TpidovTeg

Normal Pulmonary Edema

Ve
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Alveoli with air

. Oedema fluid dilutes surfactant

uimanary
capillary

Alveolar oedema

Crverloaded
lymphatics

;

A

g

. Patras University Hospital

*

|

Increased surface tension

|
Alveali shrink
Yentilation is reduced
Maintained perfusion  Reduced P,

!
Weno-arterial -shunt Pulronary vaso-
constriction




Dyspnea

Ory cough

Frothy sputum

Fallor

Cyanosis

Cold and clammy skin

Lung crepitations

Elevated blood pressure

N
!
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TAZINOMHZH KAPAIAKHZ ANETTAPKEIAZ
KATA NEW YORK HEART ASSOCIATION

NYHA I Aecv undpxouv oupntpara othnv Kadnuepivy dpaotnpidoTnTa
NYHA II ‘Hmioc mepiopioHoc oTn QYuoIKA dpaoTnploTnTd. ZUPTTWHATA
epdpaviovral oTic ouvnBiopéveg dpaoTnPIOTNTEC

NYHA III 2Znupavrikog meplopioHOC oTN QYUOIKN

dpaoTnpioTnTa. ZupnTwiara epgavifovral oe dpaotTnpioTnta Alyotepn Tng

ouvn@iopévng

NYHA IV Zuuntwpara espgavifovral pe kaOe dpaornpioTnra n




BaApPidikéc Noooi
TYPES OF VALVE DISEASE

Valve doesn't open all Valve doesn't close
the way, not enough all the way so blooa
0lood passes through leaks backwards

# B\, Patras University Hospital



NORMAL v ) s \,( |

STENOSIS
* NARROWING of the VALVULAR ORIFICE

L"PREVE:ZNTS ADEQUATE OUTFLOW
of BLOOD

INSUFFICIENCY or REGURGITATION
* LEAFLETS FAIL to CLOSE CORRECTLY

S UNABLE to PREVENT BACK FLOW
NOT MUTUALLY EXCLUSIVE

x}gjé %, Patras University Hospital




SYMPTOMS

* ASYMPTOMATIC for a PROLONGED PERIOD

S BECOME SYMPTOMATIC —> LIFE EXPECTANCY |
DETERIORATES

* DYSPNEA, SYNCOPE, & ANGINA
* STENOSIS & REGURGITATION
S TURBULENT FLOW

S PATHOLOGICAL MURMURS 57

# B\, Patras University Hospital



DIAGNOSIS

ECHOCARDIOGRAPHY
* CONFIRM DIAGNOSIS &% DETERMINE SEVERITY

~ TRANSTHORACIC ECHOCARDIOGRAM
~ TRANSESOPHAGEAL ECHOCARDIOGRAM

\9SELECTED INDIVIDUALS e.3. NONDIAGNOSTIC
TRANSTHORACIC ECHOCARDIOGRAM

~ DOPPLER ECHOCARDIOGRAPHY

\SDETERMINE SPEED & DIRECTION of BLOOD
FLOW

\9MOST SENSITIVE NONINVASIVE TECHNIQUE
for REGURGITANT JET

A




DIAGNOSIS

~ CARDIOVASCULAR MAGNETIC RESONANCE IMAGING

\ QUANTIFY the SEVERITY

3 MEASURE LEFT VENTRICULAR DIASTOLIC & SYSTOLIC
VOLUMES

ASSESS LEFT VENTRICULAR SYSTOLIC FUNCTION
~ CARDIAC CATHETERIZATION

5 NONINVASIVE TESTS are INCONCLUSIVE or
provide DISCREPANT RESULTS

> CORONARY ANGIOGRAPHY prior to VALVE
SURGERY for PATIENTS at RISK for CORONARY
DISEASE

e
@ i

# BN, Patras University Hospital



"evikoi kavovec avTigeTwmrionc PaAPpidoradOeiwv
TTote mwapepPpaivoupe;

o [evika 6TAv UTAPXOUV CUUTTWHATA OV dmodidovrdl aTh

PaAPidoraOeia

o Aoupntwartikoi aoBeveic (Eivar mpaypaTika

acupnTwyarikoi; = Iotopikd, dokipyacia kKOmwaong)

D Ortav apxiCel va yeiwveral 1o KE (Adoyw Tng paApidomdaBeiac)

D Ortav o1 deutepommaOeic aAhayéc TTou tpokaAei n PaAPidomdBeia -
KUpIWC OTIC KoIAieC- ival onpavTiKEC T.X. HeydAn diataon LV oe MR
& AR, ToAU oopapni AS, elevated BNP, mveupoviki utéptaon,
appuBuicg, etc

v % Patras University Hospital




"evikoi kavovec avTigeTwmrionc PaAPpidoradOeiwv
TTote AEN wapeppaivoups;

e Otav n PpaAPidonaOcia dev eivai ooPpapn

e Otav civai ocopapfi, aAd XwpiC CUHRTWHATA KAl XWPIC

ooPapec deuTepomadeic OUVETEIEC

e OTtav o xelpoupyikoc/erepuPaTikoc Kivduvocg eival

anayopeuTIKOC (oAU apyad...) w.X. woAU xapunAo KE,

PapelEC ouvvoonpoTNTEG, KTA

D Xeipoupyikd scores diapdduiong Kivouvou

v % Patras University Hospital




"evikoi kavovec avTigeTwmrionc PaAPpidoradOeiwv
MéEBodoi

o Xeipoupyikn emidiopOwon PpaApidac (MV, TV, AV)
o Encppariky emidi16pOwon PaAPpidac

o Xelpoupyikn avTikardotaon PpaApidac (SAVR, SMVR, etc)

o Enepparikn avrikatraotraon paApidac (TAVI)

v % Patras University Hospital




BaApidec mou xpnoigomoioUvTai

o AvOpuwmiveg (Homografts, Allografts)

o Zwikég (Xenografts)

o MeTaAikéc (xpeialovral KOUNAPIVIKA AVTITNKTIKA)

/1 & % Patras University Hospital




PapuakeuTikn Aywyn

o Kupiwcg yvia Tnv kapdiakn avemapkeia

D AioupnTikd, AMEA/ARB, p-amokAciotécg, Aiyoivn

e Aywyn via appuBuiec (kupiwg AF)

D AvTiappuBuIkd, AVTITTNKTIKA (ZTiIC TaBnoeic The MV

TTANTA VKA (koupapivikd, monitor INR)

d v % Patras University Hospital




AoOevinc pe ouykomn Kai puonua

o Avdpac 52 eTwv diakopileTal 0TO VOOOKOHEIO AOYW

OUYKOTIKOU ETEIC0dIOU HE TPAUUATIOHO.

e To encl00010 OUVEPN KATA Th dIAPKEIA CWHATIKAC
aoknong (yprivopn padion), xwpic mpoédpopa A ouvodd

OUHTTTWHATA.

e O aoOevingc €xel eAcUBepo KapOIOAOYIKO I0TOPIKO.

v % Patras University Hospital




Aiapopikn Aiayvwon Baon IotopikoU

KapdloyevnG 2ZUYKOTTH)
. =

HAEKTPIKA aiTIO

v TaxuappuBuieg
v Bpaduappubpiec

. =

Mnxavika aitia

CO=SVxHR

‘Epgpacn LVOT
‘Epppacn RVOT
AVETTAPKEIQ AVTAIOG

[TvEUUOVIKN UTTEPTOON

N

4
#‘} «i% % Patras University Hospital

v BaABidikry/uttoBaABidikr/utrepBaABIdIKA
oTéEVWON A0PTNGS
v YTTEPTPOWPIKA HUOKAPDIOTTABEIa
v OCU Euppaypa puokapdiou (KatwTtepo  JeE
oupeToxn O€CIAC KoIAIag, oQaIpIKL I0XaIMia)
v Z1évWon TIVEUUOVIKAG

v TveupoviKA UTTéPTaoN




Puoikn e€étaon & epyaoTnpiaka

o ATT 120/80 mmHg, kapwTidiIkOC oWUYHOG PUBUIKOG &

aocOevnc pe Ppadeia avodo

o Kapdiakn won maparerapévn Kai eupeia

o TpaxUl ouoToAikO @uonua 4/6 oc 6A0 To mpokapdio HE

pHeyaAUtepn évraon petall 2o0u MTTA de€i1a mapaoTepvika

kai 5ou MTTA apioTepa (kopuwn)

o HKlua: ApioTepn KolAldkn urepTpowia

g  '0: AploTepn KolAldKA umepTpowia pe diaraon aviolong

SaopTr
#’ & 3 Igatrgs? University Hospital




Puoikn e€étaon & epyaoTnpiaka

o ATT 120/80 mmHg, kapwTidiIkOC oWUYHOG PUBUIKOG &

aocOevnc pe Ppadeia avodo
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Measurement of Arterial Blood
Pressure T Dogrse to which

300

|l open dunng:
E %25[} Systole Diastole
:i Starting with O - e |
(= —a high pressure - o
200 =| No sound -
m| e — i
| Sound 9
=150 / first heard O =
Systolic pressure —": | i o =
(120 mm Hg) 1001=] | oo 3
Diastolic pressure ——lﬁ:l ] o -
(80 mm Hg) g \ Sound
: OO




Hypertension

Blood pressure above 140/90 mmHg

Primary (essential) hypertension

— Cause unknown

— 90% cases of hypertension

Secondary hypertension

— result of some other disease process

Risk factor for:

— Left ventricular hypertrophy

— Atherosclerosis and heart attack
"&@;‘e — Kidney damage

fg— .- — Stroke

Patras University Hospital




Factors that Influence Arterial
Blood Pressure
 Determinants of mean arterial pressure

— Cardiac output
— Total vascular resistance

MAP = cardiac output x total vascular resistance

* Short-term regulation
— Sympathetic nervous system

— Baroreceptors in aorta and carotid arteries

* Increase in BP = decreased SNS activity
* Decrease in BP = increased SNS activity

 Long-term regulation
— Kidneys

= \ia control of blood volume

SOV
x’ ﬂs_. Patras University Hospital
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Factors That Influence Arterial

Blood Pressure

Blood
volume
increases

.

/

Blood
viscosity
increases

Heart
rate
increases

l

Blood
pressure
increases

Stroke
volume
increases

S

.

Peripheral
resistance
increases




Arterial Pulse

e Arterial pulse best evaluated by palpating the

brachial or, less preferably, the radial artery to

determine the rate and rhythm...

o All accessible arterial pulses should be felt and
compared bilaterally; normal arterial pulses are

symmetric...

v % Patras University Hospital
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Arterial Pulse

e As the closest accessible arteries to the aortic valve,

the carotids should be palpated, one at a time, for

assessing pulse volume and contour, which accurately

reflect LV ejection velocity, stroke volume, and

aortic valve function...

P The normal carotid, felt as a gentle tap, has a rapid upstroke.

D Distal pulses, with their greater amplitude and velocity of flow,

can mask diagnostic clues...

v % Patras University Hospital




Press just inside the medial border of a relaxed sternomastoid muscle,
roughly at the level of the cricoid cartilage. Avoid pressing on the carotid
sinus, which lies level to the top of the thyroid cartilage. For the left carotid
artery, use your right fingers or thumb. Never press both carotids at the same
time. This may decrease blood flow to the brain and induce syncope.

E. v Patras University Hospital
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Percussion wave

SV

m Tidal wave
Reflected
Dicrotic wave
TPR
Dicrotic notch

Percussion Wave = rise due to LV ejection;

Tidal Wave = echo of the percusion wave by the
arterial system;

Dichrotic notch is the abrupt closure of the
aortic valve; dicrotic wave is the reflected wave

from the peripheral vasculature

& 20
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Shoulder produced by the change in slope of the carotid
upstroke seen in elderly subjects =» Anacrotic shoulder
Note: Pulse rises become more rapid as you palpate more

peripherally = shoulder may disappear...

A shoulder on the upstroke
of a percussion wave feels
like a “tap and push” effect...

Peripheral e

changes

External External
carotid brachial

B { nacrotic shoulder

%, Patras University Hospital
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Percussion

wave
Tidal wave

External
carotid

External
carotid

#ER\, Patras University Hospital

The normal percussion wave (first
peak) is felt as a sharp tap.

In the older age groups an
anacrotic shoulder occurs,
resulting in a late tidal wave that is
felt as further outward
motion after the initial tap.

More peripherally, the shoulder to
a higher tidal wave disappears.

Peripheral Y

changes

External
brachial




Pulsus parvus et tardus...

L,
¥,

2TEVWO 00PTNG \
NC N

Dicrotic notch B Dicrotic notch

x}gjé %, Patras University Hospital




Pulsus parvus et tardus...

The first indication that the rise is slow is the absence of a tap.

Then you may notice that the sensation is one of a caressing lift.

Feels fike \

The normal rise is a tap:
the slow rise is a caress.

SOS: If you feel a tap followed by a push, then you may be

feeling an anacrotic shoulder followed by a late slow-rising tidal wave

/ ‘j?\ lag between the onset of the apical impulse and the carotid

’J impulse predicts a valve area < 1 cm? (100% specific).

v % Patras University Hospital
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Carotid and brachial pulse
contours 1n a patient with
mild AS. By the time the
pulse wave reached the
brachials, it had become
normal.



Puoikn e€étaon & epyaoTnpiaka

e Kapdiakn won maparerapévn kai 1oxuph
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YnAapnon Npokapodiou
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Right 2nd
interspace—
Aoprtic area

e

Epigastric <3, '\
(subxiphoid) 3 |

L%ri'f

% Patras University Hospital
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Kopu@gaia won (Apex Beat...)

e Traditionally, the term apical impulse refers to the

left ventricular (LV) impulse
o DDx: point of maximal impulse (PMI)

o It occurs at the onset of LV ejection and is normally
located within the left midclavicular line in the fifth

intercostal space

d v % Patras University Hospital




Apex beat...

Counterclockwise
rotation

Apex
strikes
chest wall

. \
Diastole Systole
" 4 1 4

This counterclockwise rotation occurs during isovolumic contrac-
tion, 1.e., before blood 1s ejected from the ventricles.

"5- 7
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It is worth noting that the
palpable apex beat is not

the anatomical apex of the
heart but a point above it.

At the time the apex beat is
palpable, the heart is assuming
a more spherical shape and the
apex is twisting away from the
chest wall.

The area above the apex,

Electrocar diogram

;

however, is moving closer to

the chest and is palpable

& 20
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The apex beat
The coin is over the apex. The intercostal spaces are
numbered. Vertical ines show nght and left midclavicular
and left antenor axillary lines. Care must be taken in
identifying the midclavicular line; the inter-observer vanability
can be as much as 10 centimetres!

Patras University Hospital
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Note that the apex beat is palpable in only
about 50% of adults

w % Patras University Hospital




54 So
Maormal
Pucioloyiko kopupoypapnua: Koua a < 15 % ouvoAikou
uyouc. 2nueio E => apyxn ouoToAnc LV. AkoAouBei oTadiakn
utToXwpnon wg 1o onueio O (diavoicn MV).

f » Ta OAKTUAQ «volwBouv» aTiydiaia won Kal katotv tnv E-O

ATTOJAKPUVON WG TOV S.,...

% Patras University Hospital




Aiatapaxéc TnC Kopuwaiac wong...

e Evronion: Metaromon = Aiaraon kai/n LVH

o Aiaperpoc: Eupcia = Aiaraon LV kai/n LVH

o Aiapkeia: Tlaparterapévn = LVH, HFrEF

o Yyoc: YrepkivnTikKn = $opTion OyKou

v % Patras University Hospital




f;f,r

Dilatation Pure LVH
with

proportionate LVH

8 % Patras University Hospital



Aiatapaxéc Tnc Kopuwaiac wong...

o Tlaparerauévn => Foprion wicong (YrepTpowia)

S, 5. B 5,

MNormal Sustained

[TTTTTTITTTTSIT ]

sternal "Ml—

border

S Sz -/\—

LV impulse
A sustained low-amplitude (hypo- {supine)
kinetic) impulse is seen in dilated v

cardiomyopathy. Sustained apex host

8 % Patras University Hospital



Aiatapaxéc TnC Kopuwaiac wong...

o Severe AS, HTN, HCM: Avuvatii, Mn petatomiopévn

(R Aiyo...), TTapatetapévn (>50% ouoToAnc)

v % Patras University Hospital




Puoikn e€étaon & epyaoTnpiaka

o TpaxUl ouoToAikO @uonua 4/6 oc 6A0 To mpokapdio HE

pHeyaAUtepn évraon petall 2o0u MTTA de€i1a mapaoTepvika

kai 5ou MTTA apioTepa (kopuwn)
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The stethoscope
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The stethoscope

e 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?

e ANS: The tauter the membrane, the higher is its
natural frequency of oscillation and the more efficient

it is at higher frequencies.

v % Patras University Hospital




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.

v % Patras University Hospital




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!

& 20
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Normal Heart "Lub” Normal Heart "Dub”

x}gjé %, Patras University Hospital




TTANTA YHAAROYME TO
2 2YTMO...

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

0
f
I
b
.
b
{
!
v
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AEYTEPOZ TONOXZ S2 A2-P2

A, 1s the aortic valve closure component of the S,.
P, is the pulmonary valve closure component of the
S,. Note that the S, occurs near the end of the T wave

of the ECG:; i.e., the T wave is a systolic event. /M

- % Patras University Hospital




Kapdiaka Euonuara

o 2 TpoP1AWONC pon...
D KAhion mieong (AP)
D Au€nuévn ponh (Q)

e 2Th ovoToAn (ZuoToAIka)

.Zm diaoToAn (AiaoToAika)

v % Patras University Hospital



A High-velocity flow Local obstruction

i

I B T o T e B el B

n calibar

‘ﬁ
Abrupt incre®
7S

=/
————i

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.

\g
[
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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

v % Patras University Hospital




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
lifts

59
7

;

A

. Patras University Hospital



2 uoToAikd Puonpara

MeaooouaToAika: ApxiCouv petd Tov Si, Kkai

TEAEIWVOUV TIPIV TOV S2

OAoaouaToAikd: ApxiCouv pe Tov S1 kai TeAsiwvouv

He Tov S2

TTowipa ouoToAika: ApxiCouv pe Tov S1 kai

TEAEIWVOULV TIPIV TOV S2

= TeAoouoToAika: ApxiCouv petda Tov S1, kai

@) }Te)\enwvouv He Tov S2

#’ «i% % Patras University Hospital




SYSTOLIC MURMURS

MIDSYSTOLIC
LEFT SIDED RIGHT SIDED

HOLOSYSTOLIC

r" Eés_. Patras University Hospital

2. UOTOAIKG uonuaTa:
v' MeooouoToAIKG
v" ONooUGCTOAIKG
v Tlpwiya cUCTOAIKA

v TeAOOUGTOAIKG




MeooouoToAika Quoruata

(1) 'Epepacn LVOT (LV outflow tract) / RVOT
(2) AveTTapKela HITPOEIdOUG
(3) AiGdtaon TNG AOPTIKNG N TTVEUUOVIKNG

(3) ABwo (PuUOCIOAOYIKO) HECOOUCTOAIKO puUONUA

v % Patras University Hospital




AORTIC STENOSIS

DELAY in the OPENING of the MIDSYSTOLIC
"CRESCENDO-PECRESCENDO"

* PULSE is "PARVUS and TARDUS"

/ M }” VNDRMHL s

LESS BLOOD FLOW
L)PULSE is WEAK A“WMWM» AORTIC STENOSIS

SYSTOLIC DIASTOLIC

* MURMUR MIRRORS the EJECTION of BLOOD
from VENTRICLE — AORTA

31 w/ 1 PRESSURE of ETECTION
\3 | as ETECTION PRESSURE |
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Aortic stenosis gradient & murmur...




Aortic Ejection Click of
Aortic Stenosis

8 % Patras University Hospital
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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
"i@; area” is the second right interspace.
-.i.-l' th
A ES
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MR BMS BAR OAS B Any valve disease
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45.54 55-64 65-74
Age (y)

Mayo Clinic Proceedings 2018 93, 488-508DOlI: (10.1016/j.mayocp.2018.01.020)



Eeumanc Fever BiwsPip
AOGRTIC VAWE AORTIC VALVE

STENDTI(C
AORTIL VALWVE

commissural

fusion Stress Spiit

between

AUSES
¢ 2 LEAFLETS

o SHress over time
L_ '1&-}-(3 ﬂdul{hﬂﬂd

¢ %Hugpild Valve

e Cwyonic Yheumahe -er.r
3‘ \_ vepeated c]aw-atjt R fepair

.. E/)u\ Patras University Hospital



AORTIC STENOSIS _
% 3 LEAFLETS get THICK & CALCIFIED //

L’HF\RDER to PUMP BLOOD QUT
to the BODY

TRICUSPID |UNICUSPID BICUSPID QUADRICUSPID

\{ )| (@ ) ( / ) —f— )

S DEGENERATE MORE EASILY

* DEGENERATION is DUE to WEAR & TEAR and
ATHEROSCLEROSIS

L’ PATIENTS are OLDER




<70 yr old
(n = 324)

Post-
Iinflammatory

Unicommissural 3%

Hypoplastic 2%
Indeterminate 2%

s & Patras University Hospital

Senile aortic stenosis

=70 yr old

inflammatory
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An Example of Aorlic Stenosis

Thee Vaive Harmal Aortic Vialve
Laafiels

Twd Valve

i Leafets

Stenobic Aoric Valve
Laft Vantncle

Copyright © 2005 by Elsevier Inc.
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Lvoto  Pathology

m Valvar — 71%
m Subvalvar — 23%
m Supravalvar — 6%

s ‘__ w % Patras University Hospital
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Download

Discrete Membranous
Subaortic Stenosis
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Pathology — Subvalvar AS

m Hypertrophic cardiomyopathy (HCM),
formerly known as ldiopathic
hypertrophic subaortic stenosis

(IHSS), — primary disorder of the heart
muscle

s ‘__ w % Patras University Hospital




Pathology — Supravalvar AS
+

m Annular constriction above the valve at
the upper margin of sinus of Valsalva

m May be associated with hypoplasia of
ascending aorta

m Often associated with Williams (or
3 Williams—Beuren) syndrome

A
#‘} «i% % Patras University Hospital



Williams—-Beuren syndrome

Developmental delay
Mental retardation
Pectus excavatum
Clinodactily

Characteristic ("elfin”)
facies

Multiple PA stenoses
Initial hypercalcemia

%
%‘6
s i % Patras University Hospital




Pathology

Normal AS Supravalvular Subvalvular HCM

o
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HOCM: 50% of HCM l

End diastole

I‘%}{ Early systole Late systole
Died

Patras University Hospital




Blood leaks back
through mitral valve
= mitral regurgitation

Left ventncular

Mitral valve presses
outflow tract

against septum
causing obstruction to
ASH blood flow

Systolic antenor motion
of the mitral valve

g

;

% Patras University Hospital
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Schematic diagram of a patient with a normal heart (left) and
FYSEaRtient with hypertrophic cardiomyopathy (right).

Wall thickening

Septal subaortic
bulge, Flow

obstruction

Mizshimura R A et al. Circulation. 2003;108:e133-2135

MITRAL LEAFLET-
SEPTAL CONTACT

Mechanism of dynamic outflow tract
obstruction. The upper schematic shows a
representation of the mitral leaflets. The
elongated mitral leaflets that are drawn into the
Left Ventricular Outflow Tract during early
systole with midsystolic prolonged systolic
anterior motion- septal contact, malcoaptation
of the mitral leaflets, and the resultant
posteriorly directed jet of mitral regurgitation.

}; American
” HE‘HI"I £ AMEYS Lsars Regianal Canferena:, Santa Clara 2014

Associntion.

a‘f E/S_. . Patras University Hospital
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Mechanism of mitral regurgitationin HOCM

LA
aorta

MR

SAM

LVOT
gradient

ASH
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Aortic stenosis
Standing or Valsalva |
(lvenous return)
Hand grip |
(Tvascular resistance)
Squatting

Aortic stenosis

Al
Ei Patras University Hospital




Aortic stenosis

v Standing or Valsalva
(lvenous return)

l

Hand grip
(Tvascular resistance)

l

Squatting

Avamnapaywyrj (k)

1

-

A

#ER\, Patras University Hospital
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TTaBoAoyikoc opuyHoc

o Aikopuyoc (Bisferiens) opuypoc: HCM ...

D MeydAoc 6yko¢ TtaApou TTou e€wOceiTal TaxEwc

D MeooouaToAikA Epppaln

Dicrotic notch

d v % Patras University Hospital




HSS

External

carotid ”Im it
]

'é,llﬁéh'.: :HI;!":.' |

E;p’trﬂﬂnn el

|
] |
i
| ’
11

| SN W N

This 1s a phonocardiogram and pulse tracing from a 34-year-old woman
with HOCM. The outflow gradient was 70 mmHg. Some mitral regur-
gitation was present. There was a large LV on X-ray. Note the rapid

rate of rise to a high percussion wave and the midsystolic dip that pro-
duce the “pointed-finger” carotid pulse contour.

to

% Patras University Hospital




TTaB@oAoyikoc ouypoc

Reduced SK’H

o AikpoTtoc opuypoc: H deUtepn kopupn ot

diaoToAn apéowe HeTA Tov S, (UmdTaon He /\

T
Short ET

aulnUEVEC aAVTIOTACEIC OMWC OE TUPETO,

tamponade, oopapn ocia kapdiakn B i
59 5o

avewdpkeia, umoykaipgiko shock, postAVR) Dicrotic pulse

v % Patras University Hospital




Avadiapoppwon (Remodeling)

o AvaAOyw¢C Tou KapdiakoU «@opTiou> ol KOIAIEC Hropouv

va urooToUv avadiapopgpwon.. .

o $opTion wicong: YwepTpowia TNC KolAiac Xwpic diaraon

TNC KOIAOTNTAC

o $opTion dykou: Aiaraon kai (GAAote aAAou Paduov)

urtepTpowia KolAiag

v % Patras University Hospital




2 UYKEVTPIKA UTTEPTPOYId

Left ventricular geometry

£ Sarcomere /£

MNormal heart

e
-

sarcomeres added in parallel

8 % Patras University Hospital



Hypertension and Stenotic Lesions

v % Patras University Hospital




The Stiff Ventricle...

Decreasad : T

Eamp}ian:e : PRE SSL‘HE-'."
OVERLOAD
Mormal : =

Incraasead
Comphance

[=
T
E
E
o
=3
ur
U
o
a
=

100 EDV 200
LV Volume (ml)

ﬂfﬂﬁ the slope of the relationship is the reciprocal of the
f-'-’ v compliance, which is sometimes referred to as ventricular

%?/;S \ p "stiffness”

x’ atras University Hospital




2 Uvérteiec TnC peyaAnc LVH...

o Mciwon evdoTikoTNTAC: AUENON mIéoswyv oTda
ToIXWwpaTta Tne KolAiag (avévdoTta) dnA.
av€nuévn EDP = Auognvoia

e Meiwon Tou wpowopTiov (EDV) = Mceiwon Tou
SV = Konwon, Zuykomn oTnv_komwon!

e MeyaAn LVH = Ioxaiyia (AP)

e BuoioAoyiké KE

d w % Patras University Hospital




Aortic Stenosis
Pathophysiology

1TOutflow obstruction

— -

| [Outflow Resistance

= .

| 1 Concentric Hypertrophy

Maintﬁ_ia EO & SV ‘ l
| = |1 LV Compliance
. : -

. Enhanced LA"cGntractiml

rDiﬂstnlic Pressure

ﬁ }v,;,-"\} { H.H_‘;l
£
ﬁ Maintain LV filling S4

7




SHNLOPE ) o n .
&T%m> durmg ExerC\SE
| Reqyins more
\-\“\ \ o\ood
Less blood
o BodY

b
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Acute
regurgitation |
I
/
/

/
Hypertrophy Chronic
regurgitation

"

Normal
] ] l | |

20 40 60 80 100 120 140 160

LV volume {mmfmz)

LV pressure (mm HQg)

% Patras University Hospital
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Aortic Stenosis

100
LV Volume (ml)




Aortic stenosis

!

LV outflow obstruction l

Y h l

tLV systolic tLVET tLV diastolic | Ao pressure
pressure pressure

)

tLV mass

Aprhic valve
slanoses

L J
LV d'}l“Sﬁ.ll'l[.'-tiCI'I!"I v ] l

4 t Myocardial + Diastolic
05 consumption time

Yy ¥
1 Myocardial

Oz supply

|

» Myocardial
ischemia

‘ {

LV failure




EninpooOeTa oToixeia orn $E

e EAagpida AS: Ejection sound
o Métpia AS: Tlapadofoc dixaouoc S2

o 2opapn AS: Mciwon évraonc we¢ e€agavion S2

o AKouoToC S4: stiff LV..

v % Patras University Hospital




EJECTION SOUND

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

inspiration)

| b1

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

&QS Patras University Hospital

(decreases with
inspiration)




TTpwToouoToAIKOI TOVO!

= Ejection sound: ouyyevng oTévwon aopTng, SiyAwxIv

adopTIKA, oTEvwaon TIVEUHOVIKAC, 01dTadon HeydAwy ayyeiwy
= YYNAAC ouxvoTnTag

o AvVATIVeUOTIKA dlakupavon av givai 0e€i1d¢ mpoéAeuong
(e1omvon=> alnon pong=>kivnon paApidac mpoc¢ Ta

Avw=>HIKpOTEPO eUpo¢ didvoiEng oTav avoiyel n paApida)

¥ Iy\nxavmsg BPaApPidec

v % Patras University Hospital




A, Pwvokapdioypdapnua aTtrd TNV Kopupr o€ pt ye ouyyevr) dIyAwxIva

aopTIKN BaABida & eAappda atevwan. O nxog ecwbnoewcg (E) civai

dUVATOTEPOC ATTO TOV S

B, Kolhioypagia: systolic doming => 1Tnyn Tou QUOAHATOC
. % Patras University Hospital




EXPIRATION INSPIRATION

Normal Physiological Splitting

A2 o,

x}gjé %, Patras University Hospital




AlaTapaxeg S,

EXPIRATION INSPIRATION

Normal Physiological Splitting

So Sy

Audible Expiratory Splitting
Wide physiological
splitting |_I

Sy

Reversed splitting J

S1




Normal Splitting

Expiration

| |
S1 AZ P2
Inspiration | | |

Wide Splitting Pathological Examples

+Right bundle branch block (REBB)
Expiration | «Pulmonary hyparernsion with right haart faillure
S1 « Cuiflow obstruction of ight ventricle (e.g., pulmonany stenosis)
5 . & - 1l E ; 1 - =T O g i
Inﬁplrallun l Lafl-wanincular pré-sacatalion (&g, Wolll-Parkinson-Yitile syndroms)

Fixed Splitting Pathological Examples
«Afrial septal defects
Expiration | 1 |

51 AZ P2
Inspiration | ] |

Paradoxical Splitting Pathological Examples

sLaft bundle branch block (LBEB)

Expiration | ] | = AOric stenosis

) f. S1 P2 A2

j; r Inspiration | 1]
A % Patras University Hospital




[TAPAAO=02 dixaouog S,

EXPIRATION INSPIRATION
S-] SE

31 Isi I

PE AE AE ; PE
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. Systole Diastole . Systole Diastole

atrial
contr.

‘ systole

—
o

PRESSURE (mmHg)

200 400
TIME (ms

O -~

I%.f#'f |
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Aortic
valve
opens

Mitral
valve
closes

% Patras University Hospital

S Aortic valve closes

/ |

otic notch

\”

Left atrial pressure

-

4
\J"'

S2

o st

]

. Aortic
~|~~<_ Ppressure

—
g [ ST

- Left ventricular
pressure

- »&— Mitral valve opens

—
h‘




The Stiff LV & LA (Left Atrium)

Normal atrioventricle Stiff atrioventricle

A stiff ventricle must be transmitting its loss of compliance to the
I’.é} . atrium during diastole when the AV valves open.

\g

& ﬂs_. Patras University Hospital




The murmur of aortic stenosis

Mild aortic stenosis Moderate aortic stenosis Severe aortic stenosis
ﬂl SI H] Ny

5

=== Aortic Valve (A2)
== Pulmonic Valve (P2)

4
Jﬁ.{ Patras University Hospital
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MeoodiaoToAikoi & TeAodiaaToAikoi (TTpoouaToAikoi) nxot (S3
& S4 xapnAng ouxvoTnTac nxot)

S3: Taxeia mAnpwon (puotoAoyikoc oe TTaidid, KaTapyeiTal oe
otevwpévn AV valve, Tapwy oe ocia kApyn ap. K O¢eE.
KotAiac)

S4: koAmikn ouoToAn (TToT€ uaioAoyikog! Katapyeital otnv
pappapuyn, h os otevwpévn AV valve, mo £vrovocg pe
handgrip=>AAx split S1, mapwv emi LVH, RVH, diaoToAIKA
duoAciToupyia eTi 1oxaipiac, )

ABpoI0TIKAC NXOG: Taxukapdia N pakpod PR

RV S3 & S4 ( 3-40 LICS numoipocidikd, auédvovrai pe TV
_ €10TIVOR)

v % Patras University Hospital




2.opapn AS

v'Pulsus parvus et tardus
vTlapateTapévn Kal Eupeia Kapdlakn won
vES, S4, reverse S2 split
v 2UOTOAIKO pUOoNnpa ue ecagpdavion Tou S2 Kal

gviote ecacBEvnon Tou ST

/1 & % Patras University Hospital




Puoikn e€étaon & epyaoTnpiaka

o HKlua: ApioTepn KolAldkn urepTpowia

gl A

o 1

P/
#ER N, Patras University Hospital




Ischemia

8 % Patras University Hospital




Puoikn e€étaon & epyaoTnpiaka

g  '0: AploTepn KolAldKA umepTpowia pe diaraon aviolong

SaopTr
#’ & 3 Igatrgs? University Hospital




d v % Patras University Hospital

AoS: LVH
avéyepon
KOPUYNG,

HETAOTEVWOTIKA

didracn aviouong

dopTNG




’a
C AfZ . O

Aortic valve calcification. A, Lateral projection shows the typical pattern of
calcification of congenital bicuspid aortic valve in a 60-year-old woman
with secondary aortic regurgitation (arrows). B, A fluoroscopic spot film

shows the calcified valve to better advantage (curved arrow indicates
calcified raphe). C, Cine CT demonstrates calcification of the aortic valve
leaflets in a different patient with congenital bicuspid aortic valve
(arrowheads).

v % Patras University Hospital




Heaving, non-

Low systolic
BF. narrow
pulse pressure

displaced
apex
(Snc.on exartion) Slow rising
Eh.ﬁsat. pain pulse, low
f?}‘nﬂﬂpﬁ volume
Dizziness
PMH: RF
rJLIHﬁf’.I If:'f'
Systolic Diastolic rheumatold
I arthritis or
I LA I ! endocarditie
1 -I._'..l ‘j_j_, ¥
P.

Examination hints

Low volume, slow rising pulse

Low systolic blood pressure

Narrow pulse pressure

Heaving non-displaced apex

Ejection systolic murmur over aortic area radiating to carotids
Soft or absent 52

Signs of left ventricular dysfunction (late sign)




TeAikn diayvwon kai oradloroinon

o Ymepnxoypapnua kapdidc

o Ywapxel LVH?, Ynapxer diaraon LV?

e TTooo eivai To KE?

e H AV civai aopeoTwuévn? Avoiyel? Eivai dimtuxn?
e H avioboa Ao civai diareTapévn?

e TToon civai n Taxurnra diEAeuonc Tou aiparog dia TNG

aopTic? (Vmax > 4m/sec = ocopaph)

o TToon civar n péyioTn KAion wiconc? PG = 4 V2
9.4
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AORTIC STENOSIS
* THICKER LEAFLETS due to CALCIFICATION are VISIBLE
3 CALCIUM on ECHO is WHITE

* OPENING of the VALVE is REDUCED PEAK AORTIC Pmk;_;oma
DIA@NOS] S JET VELOCITY JET VELOCITY

~ DOPPLER ECHOCARDIOGRAPHY v — '

JET VELOCITY of the BLOOD

snpasTapARD  |LEFT VENTRICULAR-AORTIC (V)
evALUATION of  |ARAPIENT & VALVE AREA
STENOSIS SEVERITY

L’ME.F\N GRADIENT > 40 mmHg

MORE SEVERE the STENOSIS, the |
BLOOD PRESSURE GRADIENT

& 20
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100 =y,

80 - Onset of severe symptoms
2 60 - |
= Latent period Average survival {yr)
% (increasing obstruction,
& 40 - myocardial overload)

20 4 Average age

£ ( death (male)
0 - | | | 1 | | | L
40 50 60 70

Age (yr)

Copyright © 2005 by Elsevier Inc.
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MeTatoTtTion NAIKIAKNG ETTITITWONG AOYW MEIWONG

EMITITWONG PEVUMATIKAG KOPDIAKNG VOOOU

/

Increasing obstruction,
myocardial overload

100 -

Latent period

80 A

Symptoms

60 -

40 -

Survival (%)

Average age deat

h

60
Age (y)

70

40

50

Mayo Clinic Proceedings 2018 93, 488-508DOI: (10.1016/j.mayocp.2018.01.020)
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AORTIC STENOSIS
TREATMENT

: ASYMPTOMATIC — NOT TREATED
SVHPTOMHTIC —> AORTIC VALYE REPLACEMENT
s MANUFACTURED MECHANICAL VALVES

> HUMAN DONOR VALVES
TISSUE VALVES from ANIMAL TISSUE

AORTIC VALVE REPLACEMENT:

~ OPEN HEART SURGERY w/ surgical aortic valve
replacement (SAVR)

~ transcatheter aortic valve implantation (TAVI)
S TRANSFEMORAL ROUTE

% Patras University Hospital
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Transcatheter aortic valve replacement:
preintervention multidetector CT imaging and valve deployment




Which patients should have transcatheter
aortic valve replacement (TAVR)?

Became available in 2011

Equal or superior to SAVR in high-risk and intermediate-risk

patients
Usefulness in lower-risk patients remains undetermined

Well-suited for patient with advanced age, extra-cardiac
comorbidities, or anatomical factors that would complicate an

open surgical approach
e Transfemoral approach is the default
More long-term data are needed

SN ;
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AORTIC STENOSIS

TREATMENT

* SAVR & TAVI USED w/ PROLONGED LIFE EXPECTANCY of > 1 YR &
an IMPROVED QUALITY of LIFE

Y BENEFIT should be WEIGHED vs. RISK of PROCEDURE

~ LOW SURGICAL RISK ~ INTERMEDIATE - HIGH SURGICAL RISK
~ TRANSFEMORAL TAVI not FEASIBLE | [~ SAVR is CONTRAINDICATED

5 SAVR S TAVI

* MEDICAL THERAPY has LIMITED UTILITY
S LAST RESORT 4o INDIVIDUALS that are not CANDIDATES
for AORTIC VALVE REPLACEMENT

L’DIGG‘XIN. DIURETICS, ACE INHIBITORS, ANGIOTENSIN
RECEPTOR BLOCKERS

8 % Patras University Hospital



2opapn AS pe xaunAo KE: Xapévo maixvidi?

o 20Papn AS = urneptpowia kai loxaigia = AaSpopiolv
puokdapdio (HeIWVElI TR OCUOTAATIKOTNTA WOTA HNV UTOOTEI
pAapn) = XapnAo KE, xapnAn kAion wiconc (PG) >

apyotepa Oa uwooTei povipn PAGpn...
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Echocardiographic measures of haemodynamic severity

Normal Fibrosis
g CT angiography
g Progressive haemodynamic obstruction
Calcification
) CT calcium score
- Increased Cell death Symptoms o
afterload &
dysfunctio 2 SRICIaIE
hypertrophy yek ' =  Systolic dysfunction
Diffuse Replacement :
E myocardial myocardial
fibrosis fibrosis
.:I
©
h - -
C Specific
J
o markers
s
Mitral flow and tissue Doppler imaging
Non-s pecific Global longitudinal strain assessment Ejection
fraction
markers Echo/MRI longitudinal function
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2opapn AS pe xaunAo KE: Xapévo maixvidi?

o Avo epwThpara:
D 1. Eivai copapn AS R DCMP pe Aiyn AS?
D 2. Av civai ooPpapn AS éxel eATtida avdkapync?
o Av Xopnynoouype ivotpora (doPourtapivn) Kai
auénOei n ouoTaATIKOTNTA

D 1. Av auinBci moAU kai To PG civai copapn AS

D 2. Av 6 aoBevic uTtoPAnBei oe avTikatdotaon AV To KE

Oa avakdpyei

v % Patras University Hospital
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Management of patients with severe aortic stenosis®

Intervention likely to be
LVEF < 50% M- Symptoms — Y -+ of benefit" (after assessment of

~
comorbidity and frailty)

! L J 1
~ Y Y ~
k2 ¥

Physically active . Y l Medical therapy

!

@ Exercise test

l

Symptoms or sustained fall

T EP Delow Dasehns - )
!
-
Indicators of adverse M
prognosis? and n »  Heart Team evaluation®

low procedural risk

5
9N
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Intervention should be considered in asympto-

matic patients with LVEF =55% and a normal
exercise test if the procedural risk is low and
one of the following parameters is present:
e Very severe aortic stenosis (mean gradient
>60 mmHg or V. >5 m/s).?#*
Severe valve calcification (ideally assessed by
CCT) and V. progression =0.3 m/s/
year,164189.243
Markedly elevated BINP levels (>3 x age- and
sex-corrected normal range) confirmed by
repeated measurements and without other

explanation. 17’




0.6 b %
Survival without aortic valve 2

replacement in 123 patients with = %

Event-free survival

9% Jinitially asymptomatic valvular =8
aortic stenosis... : .
(el =
0.0 | | ! ; |
0 2 24 36 48

Time from enrollment (mo)

% 76 49

i No.

—rapn

| 13 20

Mayo Clinic Proceedings 2018 93, 488-508DOI: (10.1016/j.mayocp.2018.01.020)
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When should we offer valve intervention?

Aortic stenosis progression

TOO EARLY OPTIMAL

TIMING

UNECESSARY EXPOSURE TO RISK

OF: JUST AS LEFT

= Complications of surgery / TAVI VENTRICULAR

= Living with a prosthetic valve DECOMPENSATION

= Anticoagulation IS STARTING TO

= Repeat intervention for DEVELOP

structural valve deterioration

/0
7 %S.\ Patras University Hospital



Indicators of adverse
prognosis? and »  Heart Team evaluation®
low procedural risk

Patients < 75 years at Patients = 75 years
low-risk for SAVR OR
(STS-PROM/ Unsuitable/High risk
EuroSCORE Il < 4%)® All other patients for SAVR (STS-PROM/
OR EuroSCORE Il > 8%)¢
Unsuitable for TF TAVI AND
and operable Suitable for TF TAVI

., | I

Educate patient and
reassess in 6 months
(or as soon as possible
if symptoms occur)

% Patras University Hospital
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C) Asymptomatic patients with severe aortic stenosis (refers only to patients eligible for surgical valve replacement)

SAVR is indicated in asymptomatic patients with severe aortic stenosis and systolic LV dysfunction (LVEF <50%) not due to another cause.

SAVR is indicated in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing symptoms on exercise clearly

related to aortic stenosis.

SAVR should be considered in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing a decrease in blood

pressure below baseline.

SAVR should be considered in asymptomatic patients with normal ejection fraction and none of the above-mentioned exercise test abnor-
malities if the surgical risk is low and one of the following findings is present:

e Very severe aortic stenosis defined by a V3 >5.5m/s

® Severe valve calcification and a rate of V., progression >0.3 m/s/year

® Markedly elevated BNP levels (>threefold age- and sex-corrected normal range) confirmed by repeated measurements

without other explanations
e Severe pulmonary hypertension (systolic pulmonary artery pressure at rest >60 mmHg confirmed by invasive measure-

ment) without other explanation.

D) Concomitant aortic valve surgery at the time of other cardiac/ascending aorta surgery

SAVR is indicated in patients with severe aortic stenosis undergoing CABG or surgery of the ascending aorta or of another valve.

o
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CLINICAL BOTTOM LINE: Treatment...

Definitive management requires mechanical intervention

*
”e

L
23

All patients should receive appropriate medical therapy for
associated risk factors and concurrent disease

*
"

Evaluate patients for valve replacement when angina, HF,
syncope or presyncope first occur

< In asymptomatic patients consider valve replacement when
jet velocity >5.0 m/s, aortic valve area <0.6 cm2, or LV

dysfunction is present

< SAVR remains the cornerstone treatment for patients with
severe aortic stenosis who have an acceptable surgical risk

< TAVR is an increasingly frequent treatment for patients who
have a moderate or increased surgical risk

Annals of Intemal Medicine il s o
=i |




Key messages

Aortic stenosis is a disease of both the valve and the myocardium, characterised by fibrosis and calcification of valve
leaflets, progressive left ventricular hypertrophy and myocardial fibrosis.

Although no randomised controlled trial data exist, current clinical guidelines recommend valve intervention when
severe aortic stenosis is accompanied by evidence of left ventricular decompensation.

Timing of valve intervention is crucial. Too early and the patient will be unnecessarily exposed to risks of intervention
and prosthetic valve complications; too late and irreversible myocardial damage can lead to persistent symptoms and

risk of adverse events. ldeally valve replacement would be performed just as left ventricular decompensation is starting
to develop.

Improved surgical methods and perioperative care, as well as transcatheter aortic valve implantation techniques have
resulted in major reductions in procedural risk. As such, earlier valve intervention in asymptomatic patients could be
contemplated, and randomised controlled trials are underway that will help inform our future management.
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