Cardiseascuwtar medicine



Outline

* Owerwiew anat and physietegy

* Intreduction te cardiseascubar dissrders
+ Diagnesis of cardiswascwlar diseases

* Disorders of riythim

+ Disorders of the heart

* Vascwlar diseases



* 1. Function
* Cardiowascwlar = Heart, Arteries, Veins, Bleod,

+ Funcbion.
—Transpertation
—Blead = transport wehicte
—Carries oxygen, nutrients, wastes, and hermeones
—INgwement prewded by pumyping of heart
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(2) Cardiae Tissues

+ Outermest = Pericardium & Epicardium,
— Pericardiwm is a membrane anchering heart te diaphragm
and sternuwm
— Pericardium secretes tubricant (sereus fluid)

— Epleardiwm is swtermest muscle tissue

* Middle = Myecardium,

— Contains contractite muwscle fibers

* Innermest = Endocardim
— Lines Cardioe Chambers
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(3) Cardiag Chambers

* Human heart has 4 chambers
— 2 Atri
* Superior = primary receiwing chambers, de net actwally puwmp
* Blood flouns inte akrio

— 2 Ventrictes

* Pumyp bleod
* Contraction = blead sent out of heart + circulated

* Chambers are separabted by septum...

—Due te separate chambers, heart Functions as dowbte pump
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Anat .he heart
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(4) Pulmenary Circulaten

Pulmenary = Deoxygenated Blosd
Inesbees Right Side of Heart

Pathway.

Superier / Inferior Vena Cawa

Right Atrium = Tricuspid Vatwe

Right Ventricte = Pulmenary Semituwnar Valtwe
Left Pulmenary Artery

Lungs

Ul &= W o =
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(5) Systemi Circulation

Systemic = Oxygenated Bleed

Inwetwes Left Side of Heart

Pathway.

Left
Le
Le

Ul &= W L =

5/20/2020

DL

D

5 Putmenary Vein
by Abriumy 2 Bicuspid Valwe

, Ventricle 2 Aortic Semulwnar Valbee

AQrta
Ml Other Tissues

Musungw B, MeMed Family Med (Registrar)

12



Superior vena cava— s
To the — To the
e o lungs
Pulmaonary vahe —— Pulmonary artary
From tha Erom the
lungs < lungs
(o left
alriumy)
_ - Left alrium
Right atrium —_ T, N e
: : T Mitral valve
Tricuspid valve — ‘\‘"“-\_ Aortic valwe
Right ventncke — 5 ! N
> i ' ; Left vantricks

Unoxygenated blood —— - Qxygenated blood

—— B

Inf@arsor vena cava —

Se—w="" __ Descending aoria

5/20/2020 Musuwngw U, MeMed Famild TTed (Registrar) 13



5/20/2020

Pulmonary
capillaries

Pulmonary Pulmonary veins
arteries
Branches of
—— sl vt
Inferior Descending
vena cava aorta
Oxygen-poor, w0 # - Oygen-rich,
< COz-rich blood \ _;'" - & CO,- poor blood
'-!:.‘.E'." | F
A IR
Systemic
capillaries

Musungw B, MeMed Family Med (Registrar)

14



- When the heart is relaxed...

— Bload passiwely fills atriwm
— Flows right past tricuspid / bicuspid wolwes
— Semifwnar Vabwes remain shut

+ When the heart contracts (pumps)...
—Tricuspid / Bicuspid wabees swing wp and shut
—Blood ejected outb of wentricle
— Semitwnar Vatees spen wp
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Valves of the Heart
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Cardiswascutar Physietegy



Cardiseascubor System Function

* Functionat compenents of the cardiseascubar system:
— Heart

— Bload Vessels
— Blood

* General functions these prowide
— Transpertation
* Eeerything transperted by the blesd
— Regutbakion

* Of the cardiowascwlar system
— Intrinsic @ extrinsic

— Protection
* Against btesd fess

— Production/Synthesis



Cardiseascubor System Function

* To create the “pump” we hawe te examine the
Functisnat Anatemy

— Cardiae musche

— Chambers

—TVabees

— Intrinsic Conduction System



Functienat Anatemy of the Heart

Cardiace uscle
* Characteristics
— Striaked
Intercalated disk
— Shert branched cells (sectioned)  RERIILREGE
— Uninucleate
— Inbercablated discs

Intercalated disk ———a=

—T-twbwles targer an 1> 70
Quer 3‘(ﬁ1808 _{.:_-:;;_3{-.;;!3.&?3 2 ,-.;_:-"-“"'. , Cardiac muscle cell

(b)
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Functienat Anatemy of the Heart

4 chambers
— 2 Abria

— 2 Ventricles

* 2 systems
—Putmenary
— Systemic

Chambers

Aorta Pulmeonary
semilunar valve

a—
pulmonary H_...—-;-"'-"- Left pulmonary
arteries V4 arteries
Superior * Left pulmonary
vena cava ~ veins
Yy
Right atriu Left atrium
Cusp of the AV

(bicuspid) valve
'.:'.I: "‘-.__ill'aI - e 2 |I
- — = Chordae tendineae

Cusp of a right AV i
a m ——= Papillary muscles

(tricuspid) valve

Laft ventricle
Right ventricle
Inferior
vena cava
Descending
aorta
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Functienat Anatemy of the Heart

Vlwes

* Function iS t9 prewent backfiouw

— Atriowentricuwlar Valees
* Prewent backftou te the atria

* Prolapse is prewented by the cherdae
tendinae

— Tensioned by the papittary muscles

— Semilunar Valwes
* Prewent backflou inte wentricles
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Functienat Anatemy ef the Heart

Intrinsic Conduction System

* Constists of am
“pacemaker” cetls ) X
and conduckion

_ )
pathuays ( &N
. pathways \ﬁ‘ 4 |
— Coordinate the N
contraction of the \ y
abri and wentrictes a

branches--q._______b F'urlunje
fibers

5/20/2020 Musungw B, MeMed Family Med (Registrar)



Muecardiat Phusielegy

Auberhythmic Cells (Pacemaker Cells)

* Characteristics of i

Pacemaker Cells |

— Smalter than ] e

contractite cells T e
—DON'L CONLAIL MY e
myefibrits
— e erganized
sarcomere structure
* do net contribute te the

contractite ferce of the
heart

SA nede cell
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Myecardiat Phusietegy

Auberhythmic Cells (Pacemaker Cells)

* Characteristics of Pacemaker Celbls

— Unstabte, membrane potentiol
* “bettems sut” ab -60ml}
* “drifts upward” te -40mU, ferming a pacemaker potential

— lMyegenic
* The wpuward “drift” atteuws the membrane te reach threshobld petential
(-40m7) by itself
* This is due te
1. Steuw teakage of K* eut & faster leakage Nat in
» Cawses stow depslurization
» Oceurs threugh I, channels (f=funny) that spen at negatice membrane

potentials and start clesing as membrane approaches thresheld
potentiab

2. Ca?t channels spening as membrane appreaches threshold

» A thresheld additionab Cat ien channels spen causing mere rapid
depelarization

» These deactiwate shortly after and

3. Stewn K* channels epen as membrane depslarizes cawsing awn
efftux of K™ ansd . repalarizabtion of membrane



Muecardiat Phusielegy

Auberhythmic Cells (Pacemaker Cells)

* Characteristics of Pacemaker Cells

Membrane potential (mV)

20—

I|I II"-,
20— .' \
f ",I
f "-.
4o Threshold/ -
\
B0 —- II'\T.f’
Pacemaker Action
potential potential
Tirme =

(a) The pacemaker potential
gradually becomes less negative
until it reaches threshaold,
triggering an action potential.
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Met Na* in

Thrrvie =

(B) lon movements during an action
and pacemaker potential

Copyright © 2009 Pearson Educ
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Ca®* channels close,
K* channels open

A

Lots of Ca*| \

channels | \
open | \

—————— ! -||- —— — — — — — —
Some Ca®* |
channels open,

lf channels close ¢ channels

Iy channels open

opeEn "
K™ channels close

Thri -

(c) State of various ion channels
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Muecardiat Phusielegy

Auberhythmic Cells (Pacemaker Cells)

* Altering Actiwity of Pacemaker Cetls
— Sympathetic actiwity
* & and € increase I, channet activity

— Binds te 3, adrenergic receptors which activate cAMP and increawse
[ channel spen time

— Cowses mere rapid pacemaker petential and faster rate sf action
potentiabs

Sympathetic Actiwity Swhnmary:

increased chrenstropic effects
Theart rate

Mormal Sympathetic stimulation
~ ~ ™\ ™, a)

[ %]
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inereased dremetropic effects
Teonduction of APs
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increased ingtropic effects
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Myecardiat Phusietegy

Auberhythmic Cells (Pacemaker Cells)

* Altering Actiwity of Pacemaker Cetls

— Parasymypakhetic actinity
* ACh binds te muscarinic receptors

— Increases K* permeability and decreases Cat permeability =
hyperpelarizing the membrane

» fonger time to thresheld = stewer rate of action petentiats

Parasympathetic Actiwity Swmmary:

decreased chronstrepic effects
Lheart rate

decreased dremetrepic effects

3 conduction of APs

decreased inetropic effects
b contractitity

Membrane potential (mV)

Hyperpolarized Slower depolarization

| I |
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Myecardiat Phusietegy

Contractite Cells

* Speciab aspects

— Intercatated discs

+ Highty conuetuted and interdigitated junctions &
— Joint adjocent cells uith
»  Desmesemes & fascie adherens
— Allew for synticial actiwity
» With gap junctiens

— Mere mitechondria than skeletal muscle
— fess sarceptasmic reticuwbuwm

* Ca?t abse influxes frem ECF reducing sterage da
need &

— Larger t-tubutes
* Internatly branching

— NMyscardial contractions wre graded!
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Muecardiat Phusielegy

Contractite Cells

Specild aspects
— The action petential of a centractile cell
+ Ca?t plays o majer rele again
* Action petential is tenger in duration than a “nermal” action petential due te
Ca?t entry
* Phases
4 — resting membrane petential @ -90mU
0 — depslarization
» Due te gap junctions or conduction fiber action
» Ueltage gated Na* channels gpen... ctese at 20mly
1 — temyperary repotarization
» Open K* channels attow seme K* te teawe the celt
2 — plateaw phase

» Usltage guted Ca?t channets are fully spen (started during initiat
depslarization)

3 — repolarization
» Ca+ channels close and R+ permeability increases as stewer activated
K+ channels gpen, cauwsing o quick repelarization

— What is the significance of the plateaw phase?



Muecardiat Phusielegy

Contractite Cells

» Sheletat Action Petential ws Contractite
Myecardiat Action Petential

SKELETAL MUSCLE CARDIAC MUSCLE
i rul /-TFHH.;
0 T I
-y
gE !" \ 3 = : T
i3 y \E T ;
: : i3 E
g EE L
o < Refractory period b | = .
0 10 =0 100 ) «— Refractory period —»
Y
Stimulus —— Time (msee) —» 200 250
(a) Skeletal muscle fast-twitch fiber: The refractory 5"’““'“‘ — Time {msec) —»
period (yellow) is very short compared with the amount {c) Cardiac muscle fiber: The refractory
of time required for the development of tension. periad lasts almost as long as the entire

) _ musche twitch.
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Myecardiat Physietegy

Centractite Cells
* Plabeaw phase prewents swmmakion due t8 the
elengated refractory period

* Jlo swmmakien capacity = ne tetanuws
— Which weutd be fatal

CARCAC MUSCLE

CARMAC MUSCLE

+— Refraciory poricd —

a 250
& &
Tima |mEac) —w-

paricd lasks almonl as long

5/20/2020 mussch twite Husungu U, MeMed Famity Med Régk!rami efractory pe "'H" cardiac 32
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Swmmary of Actien Petentiats

Skeletal uscle s Cardiac Nuwscle

Membrame

potential

Events leading
to threshold

potential

Rising phase of
action potential

Repolarization

phase

Hyperpolarization

Duration of
action potential

Refractory period
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Comparison of Action Potentials in Cardiac and Skeletal Muscle

SKELETAL MUSCLE

Stable at —70 my

Met Na© entry through ACh
operated channels

Ma' entry

Rapid; caused by K~ efflux

Due to excessive K efflux at high

K permeability when K~ channeals
close; leak of K™ and Na” restores

potential to resting state

Shart: 1=2 msec

Generally brief

CONTRACTILE MY COCARDILIM

Stable at —90 my

Depalarization enters via gap
junctions

MNa' entry

Extended plateau caused by
Ca’* entry; rapid phase caused
by K™ efflux

Mone; resting potential is

—90 mV, the equilibrium poten-

tial for K-

Extended: 200+ msec

Long because resetting of Na’
channel gates delayed until
end of action potential

Copyright © 2009 Pearson Education, Inc
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AUTORHYTHMIC MY OQCARDILNM

Unstable pacemaker potential;
usually starts at —60 mV

Met Na® entry through Iy chan-
nels; reinforced by Ca®™' entry

Ca’’ entry

Rapid; caused by K efflux

Normally none; when repolariza-
tion hits —60 mV, the I; channels
open again. ACh can hyperpolar-
ize the cell.

Variable; generally 150+ msec

Mone
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Muecardiat Phusielegy

Contractite Cells

* Inuttakien

Ackion petential wia pacemaker cells to
conduction fibers

+ Excitakion-Contraction Cowpting

1.

Spark Gif020

Sb(Lrts with CICR (Ca?* induced Ca?t release)
AP spreads along sarcotemmia

* T-tubufes contain woltage guted £-type Cat
channels which epen wpon depotarization

+ Ca?* entrance ints mg@cmrotba,t cefl and gpens Ryf
(ryanedine recepters) Cast refease channels

+ Release of Cast frem SR causes o Cat “spark”
« Multipte sparks ferm a Ca*t signat

Musungw B, MeMed Family Med (Registrar)

ECF —r—;.-.n

ICF l

SR & O Ltype

T-tubule

tnnwacﬂﬁnl
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Muecardiat Phusielegy

Contractite Cells

+  Excitakion-Ceontraction Coupting cont...

2. Ca?* signat (Ca?* frem SR and ECF) binds te troponin to initiate
myesin head atbachment te actin

*  Centraction
—  Same as sketetat muscle, but...

—  Strength ef centraction waries
*  Sarcemeres are net “all or nene’ as it is in skeletal muscle
—  The respense is graded)!

»  Low lewels of cytesslic Ca2t wibl net activate as many myesin/actin
inberactions and the sppesite is true

Length tension retationships exist —
—  Strengest contraction generated

Sheletal

E miuscls

when stretched between 80 & £ 804 ,“

100% of maximuwm (physielegical = : .

mrbge) £ 60 - — Cardiac

. - muscle
—  What cawses stretching? s 40
»  The filling of chambers £
with btesd @ 207 Physiolegical
g . range —*
o+ ;
5/20/2020 Musungw U, MeMed Famity Med (Registrar) S@ Bl T0 80 635 100

Initial sarcomere length: % of maximum



Muecardiat Phusielegy

Contractite Celbl<

. zll-c ; 3 Na* Ca®*
* Relaxakion ) l@‘
3 Na* 2%
—  Ca?tis transported back inte S
the SR and —
—  Ca?* is transperted sub of the EP o
cell by a facititaked Nat/Catt S
exchanger (JLCX) ravie || |©
—  ASICF Ca?* lewels drep, w4
interactions bekuween myesin/ ' ca Cat*
actin are stepped |
—  Sarcemere tengthens i ?-JL*—-'_—'-LL—i—JL-'
L
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Cardiae Cycte

Ceordinating the actiwity

* Cardioc cycte is the sequence of ewents as blesd
enters the atria, lewwes the wentrictes and then
starts ewer

* Synchrenizing this is the Intrinsic Etectricalb
Cenduction System,

* Influencing the rate (chrenstrepy & dremstrepy)
1S done by the sympathetic and parasympathetic
dinisions of the ANS



Cardiae Cycte

Ceordinating the actiwity

Electrical Conduction Pathuway

— Initiated by the Sine-Atrial nede (SA nede) which is mysgenic at 70-80
action petentials/minute

— Depolarization is spread through the atria wia gap junctions wnd
internedal pathuays te the Atrio-Uentricutar nede (AU nede)

* The fibrews connectiue tisswe matrix of the heart prewents further spread of
APs to the wentricles

A stight defay at the AU nede sceurs
— Due to stewer Fermation of action petentials
— AMbows further emptying of the atria

— Action petentiatbs trawel dewn the Atriswentricutar bundbe (Bundbe of His)
which sptits inte left and right atriseentricutar bundtes (bundte branches)
and then inte the conduction mysfibers (Purkinje cells)

* Purkinje cells are targer in diawmeter & conduct impubse wery rapidly

— Cawses the cells at the wpex te contract nearty simultanesusty
»  Good fer wentricubar ejection



Cardiac Cycte

 Electrical

Canduwcbion
Pabhuway
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Cardiae Cycte

Ceordinating the actiwity

* The electricat sustem giwes rise te electrical
changes (depstarization/repslarization) that is

bransmitted through isetenic bedy flwids and iS
recordabbe

—The ECG!

* A recording of etectrical actiwity
* Can be mapped te the cardiac cycte
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ELECTRICAL EVENTS
OF THE
CARDIAC CYCLE

:T:Tm: 1]
ventricular
rep ﬂm{'“" |

Repolarization

i o

Copyright © 2009 Pearson
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Cardiae Cycte

Phases

Systele = peried of contraction
Diastele = period of relaxakion
Cardiac Cycle is afternating periods of sustele and diastele

Phases of the cardiae cycte

1. Rest
* Both atria and wentrictes in diastole
* Bloed is fifting beth atria and wentrictes due to tow pressure conditions

2. Atriab Systete
* Completes wentricubor filling

3. Isewstuwmetric Ventricwlar Contraction

* Increased pressure in the wentrictes causes the AU walees te clese... why?
— Creates the first heart ssund (fub)

* Abrio 9o back te diastele
* Jlo blead Flew as semitwnar walwes are clesed as well



Cardiae Cycte

Phases

Phases ef the cardiac cycte

)b, Ventricwlar Ejection

* Intrawentricwlor pressure swercomes aertic pressure
— Semifunar watees spen
— Bload is ejected

5. Isewelwmetric Ventricwlar Retaxakion

* Intrawentricwlar pressure dreps belouw asrtic pressure
— Semifunar wabees clese = second heart ssund (dup)

* Pressure still hasn’t drepped ensugh te gpen AV walees so welume
remains saome (isewsbmekric)

Back te Atrial & Ventricwlar Diastole



Isovolumic ventricular
relaxation—as ventricles
relax, pressure in wentricles
falls, blood flows back into
cusps of semilunar valves
and snaps them closed.

Ventricular ejection—

as ventricular pressure
rises and exceeds pressure
in the arteries, the semilunar

5 2W1nﬂﬂmdh

Cardiac, Cycte

diastole—both sets of
ﬂlhm are relaxed and
ventricles fill passively.

Atrial systole—atrial contraction
forces a small amount of

Isovalumic ventricular
contraction—first phase of
ventricular contraction pushes AV
valves closed but does not create
encugh pressure to open semilunar
wvalves, m

, MeMed Famity Med (Regbsbrm?)- =
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Left ventricular pressure (mm Hg)

120 —

o
o
|

N
==
I

Cardiae Cycte

Blead Velumes & Pressure

— Stroke volume ——

D'
ESV —

One
cardiac

cycle

KEY

EDV = End-diastolic
volume

ESV = End-systolic
volume

-—EDV
L
A@®

B
o

| | r
65 100 135

Left ventricular volume (mL)
Musungw B, MeMed Family Med (Registrar)
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Cardiae Cycle

Putting it obb b@gebher'

Tirme {msec)
(4] i rind 200 p=: 1 14 ) 400 S oo g2l
A 1 L L A A L

RS
QRS
y cormpleax i Tt
Electro-
cardiogram = |
s P
ECG
I ¥ . et | T
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Wawe Interpretation

* P Wawe = contraction of abriq

* PQ Wawe = signal arriees ab AV nede stouwing deuen a
bit te atlour wentrictes te fith uwith blead

* Q Wawe = signab mewes te Bundbe of His and diwides
inte the bundles and Purkinje fibers

* R Wawe = contraction of beft wentricte
* S Wawe = contraction of right wentricte
* T Wawe = wentrictes refaxing

5/20/2020 Musungw B, MeMed Family Med (Registrar) T



Rule ef 300

“Take the number of “big bexes™ betueen
neighboring QRS comptexes, and divide this inte
300. The reswlt will be appreximately equal te the
heart rate

*Altbhough fast, this methed enly werks fer regutar
rhythms.



What 1S the heart rate?

pE—

(300 / 6) = 50 bpm
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What 1S the heart rate?

(300 / ~ 4) = ~ T5 bpm,

Musungw U, MeMed Famity Med (Registrar)
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What 1S the heart rate?

5/20/2020

(300 / 1.5) = 200 bpm,

Musungw B, MeMed Family Med (Registrar)

51



10 Second Rule

*As most ERGS recerd 10 seconds of riuthm per
page, ene can simpty cownt the nwmber ef beats

present on the &.

RG and multiply by 6 te get the

nuwmber of beakts

ger 60 seconds.

*This methed werks weltt fer irregubar rhythms.



What 1S the heart rate?
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Diagnesis of cardiseascwbor disease

+ History taking (eery impertant) comptete and
thereugh

* Physical examinakion
— Shin
* Central cyanesis sccwrs with significant right-te-teft shunting

at the tewel of the heart er tungs, attewing desxygenated
blead te reach the systemic circutatisn.

* Peripheral cyanosis or acrecyanssis, wswatly retated teo
reduweed extremity bteod Ftew due te small wesset
constriction, as seen in patients with sewere heart faitwre,
shock, or peripheratl nascutor disease; it can be aggrawated
by the wse of -udrenergic bleckers



— dawndice
* Cowld mean adeanced heart failre with cardiac cirrhosis

- Head and neck

— Dentition and erab hygiene shoutd be assessed in
ewery pakient beth as a seurce of petentialb infection
and as an index of general heatth

— A high-arched pabfate is a feature of Marfan
sundreme and sther connectiwe tissuwe disease
syndromes



* Check for distended neck weins(sign of right abriwm
congestion )

—Chest

* sears ak the site of pacemaker/defibrittator generator
imyetantation may prewide the first clue regarding an
undertying cardiswascubar dissrder in patients wnable to
prowide o retewant histery

* A preminent wensws cottateral paktern may suggest
subclowion or wena caeab ebstruction

* Theracic cage abnermatities; pectws carinatwm (“pigesn
chest") and pectus excawabwm (“funnel chest").



* Straight back syndreme refers te the tess of the nermal
kyphesis of the theracic spine seen in patients with, mitral
wabee pretapse (MUP)

* Obstructiwe tung disease is suggested by a barrel chest
defermity, especially with tachypnea, pursed-tip breathing,
and wse of accessery muscles

* sewere kyphosis and compensatory lwmbar, peleic, and
kiee flexion of ankytesing spondylitis shewtd prempt
carefub auscwlbakion for a murmur of asrtic regurgitation



— Abdemen

* liwer is frequentty entarged and tender in patients uith
chrenic heart failure

* Sptenomegaly may be a feakure of infective endscarditis,
particwlarty when symptoms hawe persisted for uweeks or
months

* Ascites s a nenspecific finding but may be present uwith
adeanced chrenic right heart failure.

* presence of an arteriad bruit swer the abdemen suggests
high-grade atheresclerstic disease



—Extremities

* Clubbing implies the presence of central right-te-teft
shuwnting, atthough it has alse been described in patients
with endecarditis

* Louwer extremity or presacral edema + elewated JUP defines
eetwme swerlead :- o featwre of chrenic heart Failwre or
constrictine pericarditis

* Louwer extremity edema in the absence of jugulor wensws
hypertension may be dwe te lymphatic or wensws sbstruction

* A Homan's sign (pesterier calf pain en active deorsiflexion of
the fest against resistance ) is neither specific ner sensitiwe
For deep wensus thrombesis.

* Muscubar atrephy or the absence of hair ateng wn extremity
bs censistent with sewere arterial insufficiency er o primary
newrsmuwscwlar dissrder.



Assessment of bteod pressure

— Bload pressure is best measwred in the seated
pesition uith the arm at the tewel of the heart, wsing
an apprepriately sized cuff, after 5—10 min of
refoxakion.

—The cuff shiowld be inflated te 30 mmdHg abswe the
expected systelic pressure and the pressure refeased
ab o rake of 2—3 mmig/s

—Systetic and diastotic pressures are defined by the first
and fifth Keretheff seunds, respectinely.

—Very low (ewen O mmig) diastelic blesd pressures
may be recerded in patients with chrenic, sewere AR er
o targe arteriowensuws fistwle because of enhanced
diastelic “run-off."



— Blood pressure showld be measured in both arms,
and the difference shouwtd be tess than 10 mmHg.

—bleod pressure differential that exceeds this
threshebd may be asseciated with
* atheresclerssis
* inflammakery subctawian artery disease,
* suprapcleutar asrtic stengsis,
* WOrtic coarctakiormn,
* aerbie dissectiorn.



— Orthestatic hypstension is defined by a fakb in systetic
presswre >20 mmig or in diastelic pressure >10 mmdg
i respense te asswmyption of the weright pesture frem o
supine pesition within 3 minutes

* Arterial Pulbse
— Putsus paradexuws refers te a fall in systetic pressure >10
mumHg wibh inspiration thak ks seen i pakients with
* pericardial tamponade,
* massiee pwimenary embelism,
* hemorrhagic sheck,
* sewere gbstructive twng disease,
* tension pneuwnmethorax




—Read
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Inwestigations in cardiswasclor diseases

+ Electrecardiogram
+ Echo cardiogram
* Diagnestic cardiac cotheberization

» Cardiac enzymes (trepenin I and T)
*+ CR-INB



Cardioe catheterization

* Diagnestic cardiac cabheterizakion and corenary
angisgraphy are considered the gold standard in
the assessment of the anatemy and physieltegy of
the heart and its asssciated vasculakure (rare in
henyan set wp)

* Indicakions include

— Chest pain syndreme

—Unstable angino

— Sewere plmenary edema

—Read more, harrisons principles of i-Med, 18* edition



HEART FAILURE

* Definttion
— Heart failure (HF) is o clinical syndreme that scours
in pakients whe, becawse of an inherited or acquired
abnermatity of cardiac structure and/or function,
dewelop o constettation of clinical symptoms
(duspnea and fatigue) and signs (edema and rales)

that bead to Frequent hespitatizations, a pesr quatity
of tife, and a shertened tife expectancy.



— Epidemiotogy
* worlduide, with, mere than 20 mittien pesple affected

* guerafl prewatence of Hf in the adutt pepwlation in dewetoped
countries ts 2%

* Prewatence increase with age, and affects 6—10% of pegple
ouer age 65

* upemen constitute ab teast sne-half the cases of HF because
of their tonger life expectancy
* HF patients are new breadty categerized inte tuwe greups:

— HF with o depressed EF (comumenty referred te as systolic failure)
— HF with a preserved EF (comumenty referred te ws diastolic failure).



— &tiotegy of heart Faiture
* NMwecardiab infarction
Myecardial ischemioaw
Chrenic pressure swertod
* Toxic/drug-induced damage
Hypertension
* Obstructive valewlar disease
* Pubmenary heart diseases e.g9 pubmenary embslism
* High sutput states e.g thyretexicesis



Globatb picture of HF

* Rhewmatic heart disewse remains o majer cowse
of HF in Africa and Asia i the ysung.

* Hypertension is wn impertant cawse of HF i the
African and African-American pepwlations.

- Chagas' disease is still o major cauwse of HF in
Seuth, America.

*anemi kS o Frequent cencemitant facter i Hi tn
many dewelgping nations.

- diabetes accelerates atherosclerasis and often S

asseciated uith hypertension.



Prognesis of H

* 30—40% of patients die within 1 year of diagnesis
and 60—70% die within 5 years, mainty frem
wersening Hf or as o suwdden ewent (prebably
because of a wentricubor arrhythumia).

* patients with symptems at rest [New Yerk Heart
Asseciation (VYHA) class I'V] hawe o 30—70%
annuwaeb mertatity rate

* patbents with symptemss with mederate actiwity

(NYHA class II) hawe an annwab mertality rate of
5-10%



Neuw York Heart Asseciabion
Classification (JVYHA)

Class I: Patients with cardiae disease but without reswlting timitation of
physicat actinity. Ordinary physicat actinity dees net cawse undue fatigue,
patpitations, dyspneaw, or wnginatb pain.

Class IT Patients with cardioe disease resubting in stight imitation of
physicat actinity. They are comfertable at rest. Ordinary physicat activity
resutts in fatigwe, patpitatien, dyspnea, or anginal pain.

Class IIT Patients with cardioe disease resulting in marked limitation of
physicat actieity. They are comfertable at rest. £ess than ordinary
actiwity cawses fatigue, palpitation, dyspnew, or wnginalb pain.

Classs IV Patients with cardiac disewse resutting in inabitity te carry en
wny physicat actiity withewt discomfert. Symptemss of heart failure or
bthe wnginat syndreme may be present ewen at rest. If any physicat
actinity ts wndertaken, discemfort is increased.



Pathegenesis of HF
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Pathegenesis of heart faiture with o depressed ejection fraction

Heart failure begins after an index ewent preduces an
initiab decline in the heart's pumyping capacity.

After this initial dectine,compensatory mechanisms
are activated, (adrenergic nervous system, the renin-
angigtensin-atdostersne system, and the cytekine
system)

In, the shert term, these systemss are able te restere
cardiswascubar function t8 a nermakb thws pt remains
asymyptemoatic.

ustbh timee the sustained actiwation of these systems
can bead te secondary end-ergan damage uith
usrsening left wentricubor remedeling and
subsequent cardiac decompensation.
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Actiwation ef newrehermenal systems i heart failure.

* The decreased cardiac sutput in HE patients reswlts in
an “wnbeading” of high-pressure barsceptors in the left
wentricte, caratid sinws, and aertic arch.

* This teads te o less of inhibitery parasumpathetic tene te
the central neresus system (CNS), teading te increased
efferent sympathetic tene, and nen-esmetic refease of
arginine wasopressin (AUP) frem the pitwitary.

* AUP aha ADH is 0 pouerful wassconstrictor bhat
increases the permeabitity of the renat cettecting ducts,
teading te the reabserption of free water.

* These atse actiwate efferent symjpathetic neresus
system pathueays that innerewate the heart, kidney,
peripheral wascutature, and shelebal muwscles.



continwed

* Symypathetic stimuwlation ef the kidney teads te the refease
of renin, (raise angiotensin II and atdosterone). These
premeotes satt and water retention and teads to
naseconstriction of the peripheral wascutabre, myscyte
hypertrophy, myscyte cett death, and myscardial fibresis.

* these newrsfermenal mechanisims facititate shert-term
adaptation by maintaining blesd pressure, and hence
perfusion to wital srgans BUT!!

* the same newrshormeonal mechanisms contribute te end-
organ changes in the heart and the circwlation and te the
excessine salt and water retention in adewnced HF.



Basic Mechanisms of Heart Failwre

* Systetic failure
—myscyte hypertrephy
—abberations in the centractile preperties of the myscute
— Pregressiee tess of MUSCYLRS ecrssis opsptosis, and autoptasie cet death)
—adrenergic desensitization,
—abnermal myscardial energetics and metabsbism

—regrganization of the extracetbubor makrix uith
dissebution of structwral cotbagen weawe (does not
prowide structural support to the myscytes).
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Basic Mechanisms of Heart Failure

* The biolegic stimwli fer these prefeund
changes(prewisus stide ) inctude

—mechanicab stretch of the myscyte

—circwbating newrshermenes (nerepinephrine, angistensin II)
—inflammatery cytekines [TIVF,

—other peptides and greucth facters (endeothelin),

— reactive oxygen species (superexide).

* The sustained swerexpression of abowe contribute t9
the pregression of Hf.

* this is the clinical rakionabe fer using pharmacelegic
agents that antagenize these systems /e.g.,
angiebensin-conwerting enzyme (ACE) inhibitors and
beta blockers]in treabing patients with HF.
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Basic Mechanisms of Heart Failwre

* Diastelic dysfunction

—Muyscardial relaxation is gATP)-otepemderbb process regutated by
wptake of cyteptasmic cateiwm into the SR and extrusion of catciwm
by sarcetemmalb pumyps.

—reductions in ATP concentration, %LSGFL@HLL{L), interfere with these
precesses thus steuwed myecardial refaxation.

—1IF LV filling is detayed (e.g., frem hypertrophy or fibresis), £V fitling
pressures remain etewated at end diastsete.

—An increase in heart rate disprepeortionatety shortens the time fer
diastetic fitling thus elewated LV fitling pressures

—&Elenated LV end-diastetic fitting pressures teads to increased
pwbmenary capitlary pressures (contribute te the dyspnea
experienced by patients with diastelic dysfunction).

—impaired myecardial retaxation, increased myecardial stiffness
secsndmgﬁ te cardiac hypertrophy and increased myecardial cellagen
content afl contribute to diastolic faiture.

—diastelic dysfunction can scewr atone or in combination with systetic
dysfunction i patients uith Hf.
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Left Ventricwlar remedeling

refers t0 the changes in LU mass, wetuwme, and shape and the compeasition of the
heart that eccwr after cardiac injury or abnermatl hemedynamic teading conditions.

It may centribute te the pregressien of HF by mechanical burdens that are
preduced by the changes in the gesmetry of the remedeted L.

LV wabl thinning eccurs as the teft wentricle begins te ditate. Tegether with the
increase in aftertoad created by LU ditation, teads te afterfoad mismatch
(contribute further te o decrease i stroke welume).

high end-diastelic wall stress te tead te:
— hypeperfusion of the swbendscardium (wersen LU function,)
— increased oxidative stress, (actiwates TIF and intertewkin 1),

— swstained expression of stresch-activated genes (angistensin II, endothelin,
and TIF) and/er stresch actiwation of hypertrephic signating pathuays.

Increasing L1 ditation atse resutts in tethering of the papittary muwscles with
resubting incempetence of the mitral walwe apparatws and functional mitrab
regurgitation, (wersens hemedynamic ewertoading of the wentricle).

Thus £V remedeling coentribute te the pregression of Hf.
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Sumptem.s

* Dyspnew
—Due te pubmenary cengestion with accuwmulation of
inberstitial or intra-alwestor flwid, which actiwates
juxtacapittary 4 recepters, uhich i twrn stimwlake the

rapid, shabtteuw breathing characteristic of cardiac
dyspnea.

* Orthepnea

—defined as dyspnea sceuwrring in the recwmbent pesition,
bs wswakly w baber manifestakion of HF than is exertionat
dyspnea

—resutts frem redistribwtion of fluid frem the splanchnic
circuwlation and tewer extremities inte the central

circwbation during recuwmbency, with o resutbant increase
i pwhenary capitlary pressure



Sumptem.s
* Parexysmal nectwrnat dysnea

—refers te acute episades of sewere shortness of breath
and ceughing that eccwr ab night and awaken the patient
Fremy sleep, wswatty 1—3 howrs after the patient retires.

—Reswlts frem increased pressure in the brenchial arteries
teading te airueay cemypression, ateng uith interstitiol
putmenary edema that teads te increased wiruway
resistance

—In orthepnea pt reliewed by sitting wperight ak the side of
the bed with the tegs in a dependent position, but with
PID cough and uheesing persist ewen after they hawe
asswmed the wpright pesition



Sumptem.s

* Cheyne stoke respirations
— periedic respiration or cyclic respiration

—present i 40% of pakients with adwanced HF and
wswatly is associated with tew cardiac sutput.

—cawsed by a diminished sensitiwity of the respiratery
center te arteriat P, ,



Other symptems

* Pakients with HF abse may present with gastreintestinal
symyptems.

* Anerexia, nauwsew, and earty satiety asseciated uith
abdeminab pain and fullness are commen (refated, te

edema of the bowel wall and/er a congested liwer).

* Congestion of the liwer and stretching of its capsule
may lead te right-upper-quadrant pain.

* Cerebrat symptoms such as confusion, disorientakion,
and steep and mosd disturbances sceur in patients with
sewere HE, particwlarly elderty patients with cerebral
arteriosclergsis and reduced cerebrab perfusion.

* Jlecturia 1S comumen i Hi and may centribute te
iSO,
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Physicab Examination

* The purpese of the examination is
be help determine the cawse of Hf

S weth as te assess the sewerity of
the syndreme.



Generab appearance and VO

* In mitd or mederately sewere HF, the patient appears to be in
ne distress ab rest except for feeling uncomfortable when
buing ftat fer mere than o feus minutes.

* I sewere HE, the patient muwst sit wpright, may hawe labsred
breathing, and may net be able te finish o sentence because
of shertness ef breath.

* Systelic blead pressure may be nermat or high in earty Hi,
(reduced in adwanced HF due te sewere L1 dysfunction).

* puwlse pressure may be diminished signifies reduction in
streke wolume.

* Sinws tachycardia is a nenspecific sign cawsed by increased
adrenergic actieity.

* cool peripheral extremities and cyanesis of the tips and nait
beds (cawsed by excessive adrenergic activity) peripfierat
Ra,seconstriction
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Jugutar wenows pressure

* Examination of the jugwlar weins prewides an
estimakion of right atriad pressure.

* The jugubor wensus pressure is best appreciated
usith the patient lying recumbent, with the head
bilbed ab 45°.



Pwﬁmsmr‘% Exsaumubnatiben

* Pulmenary crackbes reswlt Trom the transwdation of fluid frem
the intrawascwlar space inte the alwesli.

* In pakients with pwlmenary edema, rates may be heard widely
ower beth twng fields and may be accempanied by expiratery
wheesing (cardiae asthma).

* Crachlbes present in patients usithowt concemitant tung disease
are specific for Hi .

* rafes are absent in patients with chrenic Hf.

* Plewral effusions reswlt frem the etewakion of plewral capillary
pressure and the reswtting transwdation of fluld, inte the pteuwral
cabthes.

* Since the ptewrab weins drain inte beth the systemic and the
Ewﬂmsmr weins, plewratb effusions scewr meost cemimeonty uith
leentricwbar failwre.

pltewrat effusions are eften bilaterat in Hf, when they are
wiibtakerat, they scewr frequently in the right ptewral space.



Abdemen and extremities

* Hepabemegaty iS an impertant sign in pakients
with H¥. When present, the entarged liwer is
tender and may putsate during systete if
bricwsptd regurgitation s present.

+ Ascites, (fake sign), sceurs due te increased
presswre i the hepatic weins.

© READ CARDIAC EXATINATION (HEART
SOUNDS)
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Cardiac Cachexia

* With sewere chrenic Hf, there may be marked weight tess
and cachexia.

* mechanism of cachexit is net entirely understosd,

* Possible exptanation inclwdes

—elewation of the resting metabstic rate;

— erexia, nauwse, and womiting due te congestine
hepatemegaty and abdeminal fullness;

—ebewakion of circutating cytekines such as TIF;

—impairment of intestinal absorption due te congestion of the
intestinal weins.

* When present, cachexio signifies peor sweratl prognesis



Diagnesis

* straightferuard when the patient presents with
classic signs and symptems of Hf

* the signs and symptems of HF are neither
specific ner sensitine

* ey te making the diagnesis is te hawe a high
index of suspicion (high risk patients)

* additionat tuberatery testing should be
perfermed,



Routine laberatery testing
* Complete bbeod count

* UECS
* LFTS

* Urinalysis

— Selected patients shoubd hawe assessment for
diabetes mellitws (fasting serwm glucese or oral
glucese telerance test), dystipidemia (fasting bipid

panet), and thyreid abnermalities (thyreid-
stimuwlating hermene tewetl).



Radiolegie inwestigabions

*+ Eche cardiogram

—assess cardiae rhythm and desermine the presence of
LV hwpertrephy or o prier MI (presence or absence of @
wawes) as uetl as te determine QRS width te ascertwin
uhether the patient may benefit frem
resynchrenization therapy

- Electre cardisgram (electrical actieity)
* Chest Xray

—prowides wsefwb information abowt cardiae size and
shape, state of the putmenary wascwlature, and may
identify nencardiac cawses of the patient's symptems



Biomuarkers

wsefub ad junctine tesls in the diagnesis of patients uith HF .

Both B-tupe nakriwretic peptide (BIP) and N-terminal pro-BIP,
(refeased frem the faifing heart), are sensitiwe markers for the
presence of HF with depressed EF;

Jlete thak natriwretic peptide tewels
— increase with age and renal impairment,
— mere elewated i wwemen,
— elewated in right HF from any cause.

— Lewels can be falsely bou in obese pakients .

seriad measurements of BIP net recommended as a guide te Hf
therapy.

Other E)L@"\JGX‘E{JQ/PS, such @S troponin T and I, C-reactive protein, TIF receptors, and wric acid,
may be elewated in HF and prewide impeortant pregnestic
infermiakion.



Differential diagnesis of HF
* Renad Faibuwre

* Acwbe respiratery distress
sundrem.e

* Putmenary edema
—Ameng others



TREATIMENT OF HF

* HF showld be wiewed as o continwwm thak is composed
of fewr interretated stages

— Stage A includes patients whe are ab high risk fer
deweloping HF but de net hawe structural heart disease or
symptems of HF (e.g., pakients with diabetes mellitus or
hupertension).

— Stage Bincludes patients whe hawe structural feart
disease but de net hawe symptoms of HF (e.9., patients
with o prewisws MI and asymptematic LU dysfunction)

— Stage Cincludes patients whe huwe structurab heart
disease and hawe deweloped symptoms of HF (e.q.,
patients with o prewisws MI with dyspnew and fatigwe

—Stage D inctudes patients with refractery HF requiring
special intereentions (e.9., patients with refractery Hi whe
are auaiting cardiac transplontakion).



Treatment continwed,

* Inv bhis continuwwm, ewery effert showtd be
made te prewent HF by treating the
pregentable causes of HF (e.g9., hypertension)
and abse treating the patient in stages B and,
C witth drugs thab prewent disease
pregression (e.9., ACE inhibitors and beta
bleckers) and by symptematic management
of paktents i stage D.



