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Introduction To Cardiology

INTRODUCTION TO CARDIOLOGY

Anatomy of heart & adjacent structure

Brachiocephalic artery

Left common carotid artery
Aorta

Left subclavian artery
Superior vena cava ) ,
Ligamentum arteriosum

Right pulmonary artery
Left pulmonary artery
Pulmonary trunk
Y Left pulmonary veins

Right pulmonary veins Left atrium

Pulmonary valve Aortic valve

Right atrium Mitral valve

; : Tendinous cords
Opening of coronary sinus

' ) Left ventricle
Tricuspid valve :
~——— Papillary muscle
Right ventricle :

Interventricular septum
Inferior vena cava
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Introduction To Cardiology

STRUCTURE: leaflets supported by subvalvular apparatus.

VALVES
Tricuspid valve Mitral valve (bicuspid valve)
STRUCTURE Consists of three leaflets Consists of two leaflets
SITE Between right atrium and right Between left atrium and left

ventricle

ventricle

SUBVALVULAR APPARATUS .

CHORDAE + Fibrous cords that support AV valves and connect them to papillary
TENDINEAE muscles.
+ Two in the left ventricle & Three in the right ventricle.
+ Derive from the myocardium.
+ Extend from anterior and posterior ventricular walls and the septum
| + Have apices that are attached to the chordae tendineae
MUSCLES

+ Contract during systole and thereby tighten the chordae tendineae:
prevent prolapse of valve leaflets and regurgitation into the atria when
pressure rises during ventricular contraction.

Left coronary artery

+ The tricuspid valve has three leaflets and is located on the right side, as is the three-
lobed right lung.
+ The bicuspid (mitral valve) has two leaflets and is located on the left side, as is the
two-lobed left lung.

Aortic valve

Pulmonary valve

Right coronary artery

Bundle of His

Mitral valve
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STRUCTURE: three crescent-shaped cusps without subvalvular apparatus

VALVES:
Pulmonary valve Aortic valve
STRUCTURE Consists of three leaflets Consists of three leaflets
Between right ventricle and _
SiTE Between left ventricle and aorta
pulmonary trunk

AORTIC VALVE:
+ Consists of three leaflets and the aortic sinuses (a space immediately above the

aortic valve, between an aortic valve leaflet and the wall of ascending aorta).

e There are three aortic sinuses (one above each aortic leaflet): the left, right, and
posterior aortic sinuses.

e The left and right aortic sinus give rise to the left and right coronary artery.

e The three aortic sinuses together with the aortic valve leaflets form a dilation of
the root of the aorta called the aortic bulb.

| Aortic valve

[l Pulmonary valve
Il Tricuspid valve \A I
IV Mitral valve R L/
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Overview of cardiac physiology

Sinus node

Bachmann’s bundle

Bundle of His

Atrioventricular node (Atrioventricular bundle)

Tawara branches
Left bundle branch
Koch's triangle

Purkinje fibers

Tawara branches e Ventricular myocardium

Right bundle branch

NORMAL SEQUENCE OF CARDIAC iMPULSE.
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* HEART RATE (HR)

Definition

¢ The number of heart contractions per minute (bpm)

Normal

+ 60-100 bpm

* STROKE VOLUME (SV)

Definition

+ Volume of blood pumped by the left or right ventricle in a single
heartbeat

Calculation

¢ SV = end-diastolic volume (EDV) - end-systolic volume (ESV)

* EJECTION FRACTION (EF):

Definition + The proportion of EDV ejected from the ventricle
Calculation | ¢ EF=SV/EDV = (EDV-ESV)/EDV
Normal + Normally 50-70%
+ Serves as an index of myocardial contractility: eg. | myocardial
g contractility — | EF (seen in systolic heart failure, where EF is < 40%)
+ Low in systolic heart failure and usually normal in diastolic heart
failure
* VENOUS RETURN:
Definition + Rate at which blood flows back to the heart.
Normal + Equals cardiac output
* CARDIAC OUTPUT:
+ Volume of blood the heart pumps through the circulatory system per
Definition

minute

Calculation

¢ Cardiac output (CO) = heart rate (HR) x stroke volume (SV).
+ During physical activity (when SV becomes constant), an increase in
cardiac output is mediated by increasing heart rate.

Normal

¢ 5L/minatrest
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* PRELOAD:
+ The extent to which heart muscle fibers are stretched before the onset of systole:

depends on end-diastolic ventricular volume (EDV), which changes according to:

Venous e fTvenous tone —1 venous blood return to the heart —1 EDV —1
constriction preload

Circulating blood | e fcirculating blood volume —1 venous blood return to the

volume heart—1 EDV —1 preload

* AFTERLOAD:
+ The force against which the ventricle contracts to eject blood during systole

+ Afterload is primarily determined by the mean arterial pressure (MAP) in the aorta,
which is influenced by total peripheral resistance.
+ 1 Afterload —1 left ventricular pressure— 1 left ventricular wall stress
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CARDIOLOGY SCHEME

DEFiNiTiON : esp. as regard
¢ Heart Failure.

+ Ischemic heart disease.
+ Hypertension.

ETIOLOGY: Enumeration

CLiNiCAL PiCTURE :
SYMPTOMS + SiGNS ( GENERAL SiGNS + LOCAL SiGNS )

1- PULMONARY CONGESTiON & SYSTEMIC CONGESTiON SYMPTOMS :

Pulmonary Congestion Systemic Congestion
symptoms Symptoms
¢ Occurin Lt sided Ht Failure ¢ Occurin Rt sided Ht failure
Etiology | ¢ D2 failure of heart to accept + D2 failure of heart to accept
pulmonary venous return systemic venous return
+ Dyspnea + Confusion
+ Cough ¢ Insomnia
¢+ Hemoptysis + Rt Hypochondrial pain
Symptoms ¢ Anorexia-Nausea-Vomiting
+ Dyspepsia & epigastric pain
+ Edema of dependant parts
+ Abdominal swelling d2 ascites

2- LOW CARDIAC OUTPUT SYMPTOMS :

¢ Occurin Lt or Rt sided Heart failure or both d2 failure of Heart to eject

Etiology sufficient CO.
¢ Brain: Dizziness — Headache - Syncope
+ Eyes: Blurring of vision
+ Heart: Angina pectoris
Symptoms

+ Kidneys : oliguria
* Muscles : Easy fatigability , intermittent claudication
+ Skin: Pallor & coldness ,peripheral cyanosis in severe cases
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3- PALPITATION :

Definition | ¢ Itis unpleasant awareness of the heartbeat

+ Change in rate: Tachycardia / bradycardia
= + Change in rhythm: Arrythmia
1oLlo
& 1. Change In force: Forceful cardiac contraction

+ Psychoneurosis

4- CHEST PAiN :

+ PAIN iN THE CARDIAC ORIGiN MAY ARISE FROM .
Pericardium |¢ Pericarditis

Myocardium |¢ Angina pectoris & myocardial infarction

Endocardium | Mitral valve prolapsed

Aorta ¢ Aortic aneurysm

Pulmonary |¢ Pulmonary embolism

+ Y0U MUST COMMENT ON THE FOLLOWiNG SEVEN iTEMS .

1. Site? 5. Precipitating factors?
2. Character? 6. Relieving factors?
3. Radiation? 7. Association?

4. Duration?

5- PRESSURE SYMPTOMS :
+ Occur d2 pressure of cardiac chambers on surrounding structures
+ Enlarged Lt Atrium /[ Aortic aneurysm [ Pericardial effusion may compress :

Esophagus + Dysphagia

Tracheobronchial | ¢+ Dyspnea & cough

tree
Left RLN + Hoarsness of voice
SvC + Swelling of the face & puffiness of eyelids
Spine + Back pain

6- CYANOSIS
+ Bluish discoloration of skin & maybe mucus membranes d2 presence of more than
5gm reduced Hemoglobin/100cc of blood
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Signs of Tachypnea
Pulmonary Bilateral fine basal crepitation
congestion Pleural effusion

Signs of Congested pulsating neck veins

Systemic Liver : Enlarged ,tender, +/ - (pulsating — hepatojugular reflux)
Congestion Edema LL followed by ascites

Signs of low
cop

Pulse : rapid — weak
B.P:low SBP
Skin : cold ,peripheral cyanosis

Pallor

In cardiac disease, pallor may be due to:
a. Anemia.
b. Rheumatic activity.
c. Infective endocarditis.
d. Low cardiac output.
e. Shock.

Jaundice

In cardiac disease, jaundice may be due to:
a. Severe right sided heart failure.
b. Pulmonary embolism.

Orthopnea

Orthopnea: left-sided heart failure.

Prayer’s position (sitting up & Cleaning forward): pericardial
effusion.

Squatting : the Tetralogy of Fallot.

Fever

In cardiac disease, fever may be due to

a. Rheumatic activity. e. Myocardial infarction.
b. Infective endocarditis. f. Pulmonary infarction.
c. Pericarditis. g. Pulmonary infection.

d. Myocarditis.

Clubbing

In cardiac disease, it occurs in:
a. Infective endocarditis (pale clubbing).
b. Cyanotic cardiac conditions (cyanotic clubbing)
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A- iNSPECTION & PALPATION

1- Apex
[SECRT]

+ LVE: shifted outwards and downwards

Site
+ RVE: shifted outwards

¢+ LVE: localized.

Extent
+ RVE: diffuse

¢ Pressure overload: heaving
Character | ¢+ Volume overload: Hyperdynamic
¢+ Ms:slapping

Relatione | ¢ LVE:syst Bulge
systole ¢+ RVE: syst retraction

+ MS: diastolic thrill

Thrill . :
+ MR: systolic thrill

2- Lt parasternal
area

Pulsation: RVE
Thrill: VSD

3- pulmonary area

¢ Pulsation: Pulmonary hypertension
¢ Thrill: PS

4-Aortic area

+ Pulsation : aortic aneurysm
¢ Thrill : AS

5- Epigastric area

+ Pulsation:

a) RVE.
b) Hepatic pulsation.
c) Aortic.
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B- AUSCULTATION

1-HEART SOUNDS :

First heart sound: Second heart sound:
- ¢ closure of mitral and tricuspid ¢ closure of aortic and pulmonary
ause
valve. valves.
Timing + beginning of systole. + Beginning of diastole
+ systemic and pulmonar
Increasein | ¢ MS, TS, and tachycardia. y . P Y
hypertension
Decreasein | ¢ TR, MR, bradycardia. + AS, AR, PS, PR
Site + Apex and tricuspid areas. ¢ aortic and pulmonary areas
. + Increasedin PS, ASD, RBBB
Splitting .
+ Decreasedin AS, PDA, LBBB
Third heart sound: Fourth heart sound:
+ Increased Blood flow from
atrium to ventricle . .
Cause ) + powerful atrial contraction
+ Flabby myocardium as HF, or
ischemic heart
+ indiastole isolated from 2nd ,
o . . + Presystolic, before 1st heart
Timing heart sound by isometric
) sound
relaxation
Site + atapex or tricuspid area + atapex or tricuspid.
2. ADDITiIONAL SOUNDS :
Opening shap: Ejection click:
+ Opening of rigid mitral or + Opening of rigid aortic or
tricuspid valve as in MS, TS. pulmonary valves as in Opening
Cause of aortic and pulmonary valves
against high p pulmonary and
systemic hypertension
+ Indiastole being separated + Insystole being isolated from
Timing from 2"° heart sound by 1st heart sound by isometric
isometric relaxation phase contraction phase.
Site + At apex and tricuspid. + Aortic and pulmonary area
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+ SilE.
+ PROPAGATION .

Lesion

3. MURMURS .

Site Of maximum
intensity

Area of propagation

MS Mitral area; Apex Local
TS Tricuspid area Local
If anterior leaflet: Axilla
MR Mitral area; Apex If posterior leaflet: back (left
scapular region) & sternum
TR Tricuspid area Apex
AS 1st aortic area Apex & carotids
PS Pulmonary area Tricuspid area & may be under left
AR 2nd aortic area Apex
PR Pulmonary area Tricuspid Area
VSD Left parasternal area Whole precordium
Aortic coartication Inter scapular area Anteriorly

+ CHARACTER:

any regurge murmur

Soft )
+ Allincompetent murmurs & now
¢ any stenotic murmurs.
Harsh ,
+ VSD, COA& all stenosis murmurs except MS
Machinery + PDA
Rumbling * MS&Ts

Musical "Sea-

gun murmur':

due to rupture or valve complex (cusps chordea & papillary muscle).

+ RELATION TO RESPiRATiON:

o Leftside: increases with expiration.

e Right side: increases with inspiration.

+ RELATION T0 POSITiON .

e Any mitral murmur: increases with lying on the LT lateral position .

e Any aortic murmur: increases by leaning forward.
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Posture

"Position"

L 2

Mitral murmurs : best heard in left lateral position

Respiration

*

*

Right (tricuspid& pulmonary) Sided murmurs: 1 by inspiration
(Carvallo’s sign) (due to 1 VR—1 blood flow)
carvallo's sign: differentiate between TR & MR

Exercise

L 2

1 MS, MR, & AR

+ TiMiNG .

A. Systolic

Early systolic

Ejection systolic

Late systolic

+ Very small VSD

+ AS
+ PS

+ Mitral valve prolapse
(MVP)

+ Hypertrophic obstructive
cardiomyopathy

B. Diastolic

Pan or holosystolic Early diastolic Mid & late diastolic
¢+ MR + AR ¢ MS&TS
+ TR ¢ PR (Graham steel + Carey Coomb's murmur:
+ VSD mumur) (functional MS in RF)

C. Continuous (systolic & diastolic murmur):

L 2

*

*

*

L 2

Venous hum: jugular vein hum in the neck
Arteria-venous fistula: systemic, pulmonary & coronary
Patent Ductus Arteriosus (loudest in 2nd left interspace)
Double valve lesion: AS/AR - MS/MR
After Block-Taussig operation

L 2

THRiLL & GRADE :

e Thrillis Palpable loud murmurs like sensation of purring cat

e Grade 4/6 at least.

e Due to organic & not functional valve disease.

Systolic murmur

Diastolic murmur

Functional murmur

Harsh + Marked thrill

Soft + minimal thrill

No thrill

NOAMAN CGWELY
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iNVESTIGATIONS :
+ Chamber enlargement.
X-ray + Pulmonary congestion in left sided diseases.
¢ Pleural effusion.
+ Chamber enlargement.
ECG

+ Detect the cause.

+ Chamber enlargement.
Echo + Detect the cause.
+ Paradoxical movement of the myocardium.

+ Chamber enlargement.

Catheterization
+ Detect the cause.

Other imaging |+ radioisotope. CT, MRK

Laboratory + (CBC, Lipid profile, blood glucose, liver & renal function tests

NOTICE : iN THE FOLLOWING ADD THE FOLLOWiING

+ In myocardial infarction — Cardiac enzymes.

+ Ininfective endocarditis — Blood culture.
¢ In pulmonary embolism — Pulmonary angiography ,spiral CT, D dimer.

+ In Cardiomyopathy — Biopsy.

TREATMENT
1- Treatment of the cause.

2- Treatment of precipitating factors: e.g. hyperlipidemia:
¢ Statins : 20 - 80 mg/d SE: myositis.
+ Fenofibrate: 300 mg/d
+ Omega 3 ( fish oil)

3- Specific ttt: A2 disease.
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HEART FAILURE

DEFiNIiTiON: “New Universal Definition of HF: 2021"

+ HF is confirmed if a patient has clinical features of HF attributable to structural or
functional cardiac abnormalities and either:
« Elevated natriuretic peptides.
» Evidence of cardiogenic pulmonary or systemic congestion.

ETiOLOGY:
LVF RVF
& Systemic HTN
) & Pulmonary HTN (e.g. COPD)
Pressure & Valvular disease: AS .
load & Congenital disease & Valvular disease: PS
i i :
overtoa & ] @ Congenital disease: PS
Coarctation of aorta
& Hyperdynamic circulation. & Hyperdynamic circulation.
Volume & Valvular disease: AR, MR & Valvular disease: PR & TR
overload @ Congenital disease: VSD @ Congenital disease: ASD

Renal failure, iatrogenic fluid overload

» & IHD (AMI) Segmental affection
| Contractility ) . ;
& Cardiomyopathy (DCM), Myocarditis |Global affection
| Relaxation | @ Pericardial disease: Pericardial effusion, Constrictive pericarditis
(Filling) & Myocardial diseases: Cardiomyopathy (HCM & RCM)
& Arrhythmias (Tachy or Brady)
Others & Toxic damage Heavy metals (e.g. Copper, Iron Load), Alcohol,
Cocaine
Most common )
IHD, Systemic HTN Pulmonary HTN (esp. gp 2 & 3)
cause
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PRECiPIiTATING FACTORS: "TRiGGERS"
¢ THESE FACTORS:
e May change a state of Stable (Compensated) HF into Acute Decompensated
HF.

¢ THESE FACTORS: if not removed during treatment, HF will become Refractory.

¢ MOST iMPORTANT TRiGGERS ARE:
o iNFECTIONS: esp. infective endocarditis, rheumatic activity & chest infection.

e iATROGENIC:
< Nonadherence to heart failure medication

< NSAID use

< Drugs with negative inotropic properties (e.g., nondihydropyridine CCBs)
< Starting or uptitrating beta blockers

< Thiazolidinediones

< Recreational substance use, e.g., cocaine, alcohol, methamphetamines

e ANEMIA, thyrotoxicosis & other causes of hyperdynamic circulation.
e ACUTE Coronary Syndrome (e.g. AMI).

e ACUTE Mechanical cause (e.g. Acute MR 2ry to endocarditis).

e ACUTE Pulmonary embolism

e ABRUPT severe T in systemic BP (Hypertensive emergency).

o ARRHYTHMIAS (e.g. AF or Bradyarrhythmias).
o PREGNANCY & late labor, Physical & emotional stress.
o VOLUME OVERLOAD: due to inappropriate fluid / salt intake or IV fluid therapy.

FAMOUS TRiGGERS :
C = Acute Coronary syndrome

H = Hypertensive emergency
A = Arrhythmias
M = Acute Mechanical cause

P = Acute Pulmonary embolism

NOAMAN CGWELY

17



@ Cardiology - Manchester

PATHOPHYSIOLOGY:

Heart Failure

@ The clinical manifestations of HF result from:

+ FORWARD FAILURE: Failure of the heart to eject a sufficient CO = Low CO.
* BACKWARD FAILURE: Failure of the heart to accept the VR = Congestion.

o PULMONARY CONGESTION: in case of Left - sided HF.

o SYSTEMIC CONGESTION: in case of Right — sided HF.

Right-sided '\/—

backward failure R L

M V\ena cava
congestion

B Congestion of the
liver

B Ascites + pleural fluid

Pulmonary artery \/ Aorta

Reduced output causes forward failure, which manifests as exercise
intolerance and collapse. Insufficient output from the left side
automatically causes reduced output from the right, and vice versa

Diagram showing the clinical features of heart failure

Vena cava Pulmonary vein

Left-sided

backward failure

B Congestion in the
pulmonary vein

B Pulmonary oedema

NOAMAN CGWELY
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@ Compensatory mechanisms: (Cardiac Reserve)

+ These mechanisms try to restore the Cardiac Output.
+ Inthe short term: They are Adaptive (Beneficial) within limits.
+ Over the long term: They may exceed the limits & become Maladaptive (Adverse).

1) Tachycardia:

e Adaptive (Beneficial) effect: It 7 CO.
e Maladaptive (Adverse) effect: If it exceeds the limit (HR > 160 bpm) — | V. filling
— | CO.

2) Redistribution Of The Blood Flow:

e From less vital organs (Skin & Muscles).

e To More vital organs (Heart & Brain).

3) Hypertrophy (Concentric Hypertrophy):

e Increased THICKNESS of cardiac muscle fibre: in PRESSURE overload.

e Adaptive (Beneficial) effect: It 1 CO (by increasing the force of contraction).

e Maladaptive (Adverse) effect: If it exceeds the limit (marked hypertrophy) —
ischemic muscle.

4) Dilatation (Eccentric Hypertrophy):

e Increased LENGTH of cardiac muscle fibre: in VOLUME overload.

e Adaptive (Beneficial) effect: It 1 CO (according to Starling's law).

e Maladaptive (Adverse) effect: If it exceeds the limit (marked dilatation) — |
contraction.

© AMBOSS GmbH Eccentric Concentric

Left > Decreased . Increased
k g ventricle L wall / wall
thickness thickness
= Right &
. ventricle . -3
Ventricular e .‘_ Ventricular
enlargement 1 / diminution

Sarcomere Duplication of sarcomeres in series Duplication of sarcomeres in parallel

‘ Iv . | e N

NOAMAN CGWELY
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Heart Failure

5) Neurohormonal (NH) changes:

NH Change

Stimuli

Beneficial

Adverse

Potential ttt

e | CO/BP
e | Renal blood

effects

e VC & Na
retention-

effects
e VC - tAfterload

o Na retention -

e 1 Preload

e RAAS blockers

11 RAAS flow Maintenanc?z of: | e Pathologic LV (ACE-L ARB)
BP & perfusion remodeling
*1SNS of vital organs (Apoptosis &
e Hypertrophy)
e VC - Afterload
e Ischemia
e 1 Contractility e Arrhythmias
11 SNS e | CO/BP (SV)and 1t HR » | e Pathologic LV e Beta-blockers
1 CO e remodeling
¢ (Apoptosis &
e Hypertrophy)
e 1 RAAS e 1 Preload -
TT Na & H20 |, 1 ADH e 1Preload - 1 SV ;on(;esation ® RAAS blockers
(ACE-I, ARB)
retention e | Renal blood - 1CO (PulmoT\ary & o Diuretics
flow Systemic)
e | RAAS & | SNS
1 ¢ Volume e VD (Pulm & Syst) ¢ Natriuretic
Natriuretic expansion e Natriuresis | = ---—- Peptides
Peptide ® Myocyte stretch |e | Endothelin
e 1 GFR
® 1 Preload -
* jH- Baro.rect.-zptors e H20 retention Cor:gestlon ¢ | Fluid intake
T T ADH in carot|c.i sinus 1 Preload - 1 (Pu moTtary & « Tolvaptan
and aortic arch Systemic)
SV-1CO . (V2RA)
by the low CO e Hyponatremia
(Dilutional)
e 1 RAAS (1 AglI) ® Pathologic LV
) e 1 SNS remodeling e Endothelin RAS
Endothelin |stADH | (Apoptosis & (Speculative)
e Hypoxia Hypertrophy)

NOAMAN CGWELY
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. Heart Failure
Blood pressure
Loss of myocytes, v
arterial hypertension, — | Blood volume
aortic sclerosis/insufficiency,
cardiac arrhythmias _I;CC“\J 2\
\ )
’ - (1 ADH)—<]
J Cayl'd' Bl — < Baroreceptors
1ac d .
( output I 1 blood pressure
0 —
el syst )
>/—\ nervous system
ls \=——®—— 1 Heart rate . )
cardiac 7T Increased Contractility

Temporarily

“—— |, Renal perfusion
compensated =

‘@ ’\ \ T Angiotensin Il

—

/
T Afterload = 1 Aldosterone
I ~ N Vi L}
~—@—Vasocon-_ /LT @ )
striction K N ATl

(Fow)

output
nor?mal

T Increased
Stroke volume

\—o-FNa" retention

| 1 H20 retention /

Cardiac
remodelling

Angiotensinogen Renin Angiotensin |

Angiotensin Il
I
l—D‘mct fﬁm—l
s e Renal " Angiotensin II
B prox. tubule receptor (type AT,)
1 K* urinary 1 Na* reabsorption 1 :Drl s b Arteriolar
secretion + H,0 retention 1 ? Tlaw'l)rg? constriction

! ! !

1 Extracellular fluid volume + 1 blood pressure
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6) Asynchronus ventricular contraction:

+ A substantial proportion (= 30%) of HFrEF patients (esp. DCM) may exhibit:
e Intraventricular conduction delay (BBB, esp. LBBB) — Asynchronus ventricular

contraction; therefore, instead of beating simultaneously:
& The 2 ventricles beat slightly out of phase.
@ Also: segmental asynchrony within the LV may occur.
e This asynchrony greatly reduces the efficiency of the ventricles in patients with
Heart failure, whose hearts are already abnormal.

CLiNiCAL PiCTURE:

1) Symptoms of low CO: forward failure.

Symptoms | 2) Symptoms of pulmonary congestion: backward failure (esp. PND).

3) When RVF occurs: Symptoms of pulmonary congestion improve.

1) GENERAL:

Respiration ¢ Tachypnea.

¢ Tachycardia: except in patients on Digitalis or BB.
Pulse ¢ Small volume: except in case of High CO.

¢ Pulsus alternans.

8kin ¢ Coldness & peripheral cyanosis.
Chest ¢ Pleural effusion & Bilateral basal crepitations.
Signs
2) CARDIAC:
Precordial .
¢ Signs of LV enlargement.
exam,
¢ Mitral area: S3 gallop (Flabby myocardium),
. Pansystolic murmer (Functional MR).
Auscultation
¢ Pulmonary area: Signs of Pulmonary
Hypertension.
Manifestation . o
e.g. Typical chest pain in AMI.
of cause

NOAMAN CGWELY
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Heart Failure

1) Symptoms of low CO: forward failure.

m m . . .
Symptoms 2) Symptoms of systemic congestion: backward failure.
1) GENERAL:
o Tachycardia: except in patients on Digitalis or BB.
ulse
Small volume: except in case of High CO.
8kin Coldness & peripheral cyanosis.
Chest Pleural effusion.
e Neck veins: Congested pulsating neck veins.
signs of Liver: Enlarged tender * pulsating + Hepato-
systemic jugular reflux.
Signs e Lower Limbs: Edema & later on ascites.
Cardiac | caloric intake (A, N, V & | absorption): due to
Cachexia GIT congestion.
2) CARDIAC:
Precordial
Signs of RV enlargement.
exam,
Auscultation Tricuspid ?rea: S3 gallop (Flf:\bby myocardium),
Pansystolic murmer (Functional MR).

Manifestation
of cause

e.g. Chronic cough, Dyspnea & Wheezes in COPD.
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CLASSIFiCATiON:
1) LVF VS RVF (also Biventricular HF) o\l
2) ACUTE VS CHRONiC (also Acute on Chronic HF) gl

Acute HF Chronic HF

LL edema ¢ Absent ¢ Present
Ventricular ++ | ¢ Absent ¢ Present

3) HiGH CO VS LOW CO FAiLURE:

High CO HF Low CO HF

Cardiac function | & Normal & Reduced
@ High CO — yet, insufficient for | & Low CO — insufficient for the
Problem
the metabolic needs of tissues metabolic needs of tissues
Incidence @ Less common w More common
. & Some causes (Hyperdynamic
Etiology & Most causes

circulation)

HYPERDYNAMIC CiRCULATION

+ PATHO-PHYSIOLOGY :
1. Bypass of arteriolar & capillary bed due to: | PR (VD state) and/or

2. 1 Tissue needs due to: 1 metabolism —102 consumption

< These changes —1 Co (due to 1 Velocity of circ, 1 VR, 1 HR)
+ GENERAL CAUSES :

e A =Anemia, AV fistula, Anxiety, AR.

e P = Pyrexia, Pregnancy, Paget's disease, PDA

e E= Exercise, Erythroderma

e O0THERS = Liver cirrhosis, Hyperthyroidism, Beri Beri, Obesity, iatrogenic (VD
drugs)
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4) CLASSIFiCATION ACCORDING TO LVEF:

¢ HF with reduced stroke volume, normal or reduced EDV,
preserved LVEF (2 50%), and evidence of increased LV filling
pressures, e.g., increased natriuretic peptides, hemodynamic

HF with preserved
ejection fraction
(HFpEF)

measurements
HF with reduced
ejection fraction |* HF with reduced stroke volume and reduced LVEF (< 40%)
(HFrEF)

HF with improved
ejection fraction |¢ Previous HFrEF, with a follow-up LVEF measurement > 40%

(HFimpEF)
HF with mildly + HF with an LVEF 41-49% and evidence of increased LV filling
reduced ejection pressures, e.g., increased natriuretic peptides, hemodynamic
fraction (HFmrEF) measurements

5) CLASSiFiCATION ACCORDiING TO THE PROGRESSiON (STAGES) :
ACC/AHA stages of heart failure

Stage Definition and criteria

+ No structural heart disease or abnormal biomarkers
Stage A: at , . .
i + Risk factors for HF, e.g., hypertension, ASCVD, diabetes
risk for HF . I ,

S mellitus, family history of cardiomyopathy

-+

£ Evidence of > 1 of the following:

%_ ¢ Structural heart disease (e.g., reduced ejection fraction,
Stage B: % valvular heart disease, ventricular hypertrophy)

pre-HF < + Increased filling pressures
+ Risk factors for HF plus 1 BNP or 1 cardiac troponins with no
alternative diagnoses
Stage C: ) )
. | ¢ Signsand/or symptoms of HF (current or previous)
symptomatic .
¢ Structural heart disease
HF
Stage D: + Symptoms of HF that disrupt daily life, with frequent
advanced HF hospitalizations despite GDMT optimization
Patients with stage C HF will always remain categorized as such, even if they become
asymptomatic (i.e., NYHA class I) with treatment.
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6) FUNCTIONAL CLASSiFiCATiON ACCORDING TO SEVERITY (NYHA)

*

No limitations of physical activity.

Class I

+ No symptoms of CHF.

+ Slight limitations of moderate or prolonged physical activity
Class II (symptoms after climbing 2 flights of stairs or heavy lifting).

+ Comfortable at rest.

+ Marked limitations of physical activity (symptoms during daily activity
Class III like dressing, walking across rooms).

+ Comfortable only at rest.

+ Confined to bed, discomfort during any form of physical activity.
Class 1V

Symptoms at rest.

+ The NYHA classification system:

o Used to assess limitations in physical activity and symptoms of patients with
symptomatic HF (i.e., ACC/AHA stages C and D).
» It helps determine treatment eligibility and prognosis.

iNVESTiGATIONS:

@ ECG:

¢ Chamber enlargement.
+ Cause of HF, e.g. CAD, Ppt. factor, e.g. Arrhythmias.

© IMAGING :

CXR

Chamber enlargement.
Pulmonary congestion in left-sided HF, or Pleural effusion.

ECHO

(MOST iMPORTANT iNVESTiGATiON)
Chamber enlargement.

Cause of HF, e.g. Valvular lesions.
SYSTOLIC FUNCTiON: Shortening Fraction (SF), Ejection Fraction (EF).

DIASTOLIC FUNCTION: Mitral inflow signal [Early & Late filling (E & A
wave)].

SV = EDV—ESV
- EDV

EF

AN

OTHERS

For suspected CAD: ICA, SPECT, PET, CMR (Refer to IHD).

For suspected CM or Myocarditis: CMR (Refer to CM)

NOAMAN GWELY
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© Investigations for the cause & PPT factor:

+ Cardiac enzymes (AMI)
+ CBC(Anemia)
+ Thyroid function (Thyrotoxicosis).

O Natriuretic Peptides (NP) (BNP & NT-proBNP):
¢+ NT-proBNP is the precursor of BNP.
+ 1 levels help to differentiate HF from other causes of dyspnea.

BNP
BNP
. . i NON-ACUTE SETTING, PATIENTS WiTH MilD
ACUTE SETTiNG, PATIENTS WiTH ACUTE DYSPNEA
SYMPTOMS
[<t00ngr | [100-500 noi | <3ngL | | 35-150 ngl > 150 ng/L
HF Grey zone HF likely HF Grey zone HF likely
unlikely : geymes e ‘ unlikely . N — ‘
HF confirmation by | |confirmation by imaging | HF confirmation by | |confirmation by imaging |
imaging (echocardiography) | imaging (echocardiography) |
(echocardiography) (echocardiography)
NT-PRO BNP
NT-PRO BNP . . . .
. . . NON-ACUTE SETTING, PATIENTS WiTH MilLD
ACUTE SETTiNG, PATIENTS WiTH ACUTE DYSPNEA
SYMPTOMS
<50y  >450nglL E
50-75y >900 nglL <125na/L 125 - 600 no/L > 600 na/L
| <3oongl | | Greyzone | 575y >1800 nglL ‘ l l
I l l HF Grey zone HF likely ‘
un;fe,y Sreyzone HEIIkel el HF confirmation by | |confirmation by imaging |
diagnosis by confirmation by imaging imaging (echocardiography) \
imaging (echocardiography) (echocardiography)
(echocardiography)
CLiNiCAL TiPS

+ In acute exacerbation of HF, always check:

e Cardiac enzymes to exclude AMI, CXR to exclude infection
+ In the work-up of new-onset HF, always try to identify:
» Potentially reversible causes, e.g. Arrhythmias (by ECG).

NOAMAN CGWELY
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Heart Failure

Cardiac causes of T NP

Non-Cardiac causes of T NP

+ HF, LVH, ACS

+ CM (HCM, RCM)

+ Mpyocarditis

¢ Pulm embolism, Pulm HTN

+ Valvular or congenital H. dis.
¢ Tacharrhythmias (A or V)

+ DC cardioversion, ICD shock
¢ Heart contusion

¢ Surgery involving the heart

+ Advanced age

+ Stroke (Ischemic, SAH)

+ Renal dysfunction

¢ Liver cirrhosis with ascites
+ COPD

+ Paraneoplastic syndrome

+ Severe infections & burtis
+ Anemia

+ Metabolic crises (e.g. DKA)

Algorithm for the diagnosis or heart failure

PATIENT WITH SUSPECTED HF*
(non-acute onset)

!

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M|, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality
1 All absent
: 2| present \
I
I
bessarie NATRIURETIC PEPTIDES _
peptides not routinely : No = likely;
done in clinical 1 * NT-proBNP 2125 pg/mL. cons.lder o il
; | * BNP >35 pg/mL diagnosis
practice :
I
1 Yes
|
\/
Normal®<
ECHOCARDIOGRAPHY
f HF confi vailabl

NOAMAN CGWELY
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TREATMENT:

1) Treatment of the cause, precipitating factor & any Comorbidity.
2) Treatment of the syndrome of Heart Failure.

3) Treatment of Refractory Heart Failure.

4) Treatment of Acute Heart Failure (Acute Pulmonary edema).

A) Treatment of the syndrome of Heart Failure

+ GENERAL PLAN :
@ Decreasing cardiac load:

A) REST: Physical & emotional.

B8) REDUCTION OF PRELOAD:
+ Diet control, especially salt restriction.

+ Diuretics.
+ Vaso Dilators (Venous).
C) REDUCTiION OF AFTERLOAD: Vasodilators (Arterial).

@ Decreasing Pathologic LV remodeling:
RAAS blockers (ACE-I gr ARB), B-blockers.

© Increasing myocardial contractility:

A) DiGiTALiS: (For Chronic HF & Acute HF when associated é AF).
B8) OTHER iNOTROPIC AGENTS: (For Acute HF).
+ Sympathomimetic Amines: Dopamine, Dobutamine.
+ Phosphodiestrase inhibitors: Amrinone, Milrinone, Enoximone.

+ (Calcium sensitizer: Levosimendan.

B-agonist B-blocker Ca channel blockers

t % e Na'/K*-ATPase
Ca*
/ o
| |
¥ 1
| [ “Na K
Adenylate ) /
cyclase o ® 7T Ca*
/7 ‘
ATP \ ‘ °
cAMP Protein ki A | F
PDE i l L]
AMP
o Positively inotropic agent
) z >
( Negatively inotropic agent
4
T2
—~ o/
i.—\ =X X —
o & )
Contraction

MOA of inotropic drugs
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O Resynchronizing the ventricles: "CRT”

In patients with HF who have Intraventricular conduction delay or bundle branch block.

© Symptomatic treatment:

A) FOR HYPOXEMiA: oxygen administration.
B) FOR CARDIAC DYSPNEA: aminophylline administration.

0 Reducing Hospitalization.

* RECENT MEDICATIONS ;

1) Ivabradine (Funny channel inhibitor) — | SAN rate — 1 Ventricular filling.
2) Angiotensin Receptor — Neprilysin Inhibitor (ARNI):
ARB (Valsartan) — | RAAS + Neprilysin Inhibitor (Sacubitril) — 1 NP.
3) Sodium-GLucose co-Transporter-2 - Inhibitors (SGLT2 - 1):
+ Dapagliflozin or Empagliflozin are recommended to | the combined risk of HF
+ Hospitalization & CVS death in symptomatic patients é HFrEF, already on
Guideline-Directed Medical Therapy (GDMT), regardless of presence of T2DM.

NOAMAN CGWELY
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PHYSICAL REST

Benefits

+ Bed rest reduces the metabolic needs of the body & the
cardiac load.

Position

+ Semi-sitting position to decrease the venous return.

Complications of

prolonged bed rest

¢+ DVT & PULMONARY EMBOLISM,
¢+ Pneumonia.

+ Constipation & retention of urine.
+ Muscle wasting & osteoporosis.

¢ Bed sores.

¢ Psychoneurosis.

Sedation

EMOTiONAL REST

+ Diazepam 2 - 5 mg tds orally.

Salt restriction

+ | Blood volume & thus | preload.

Fluid restriction

+ Only needed in severe cases of HF.

Small frequent
meals

+ And encourage healthy eating patterns, e.g., DASH diet,

Mediterranean diet.

Weight reduction

+ In obese patients.

Smoking cessation

+ And avoidance of alcohol and recreational drug use

NOAMAN CGWELY
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Mechanism & significance:

. . + Hydralazine
o + They dilate the artery leading to : ]
Arteriodilators + Diazoxide
decrease ABP (decrease afterload) L
+ Minoxidil.

+ They dilate veins leading to
Venodilators decrease venous return (decrease | + Nitrates
preload)

+ Na nitroprusside
. + They dilate both artery and vein . P
Mixed + Prazosin
(decrease of afterload & preload) . ACEl

+ Unless contraindicated or not tolerated. All patients with

symptomatic or asymptomatic HF (EF<40%) should use ACEI
e |Mortality & |morbidity.
e Prevent further damage of ventricular fibers.

MOA

+ Captopril (6.25-25 mg/8 hrs)
Members + Enolopril-Lisnopril (once daily)
¢ Prindopril (2-4 mg/day)

+ H.F

¢ Hypertension

Indications : o L
+ Diabetic microalbuminuria

+ 2ry hyper aldosteronism

+ Cough + Pregnancy Cl/Proteinuria
Side effects | Angioedema + Renal failure/ Rash
) ¢ Potassium excess + indomethacin inhibition
SUTLDY + Taste changes + Leukopenia (rare)
+ Orthostatic hypotension
¢ Pregnancy
CI + Allergy/Angioedema
(PARK) + Renal artery stenosis/Renal failure

+ K-hyperkalemia (potassium >5.5)

NOAMAN CGWELY 32




-4 e °
@ Cardiology - Manchester . Heart Eailure

iN CASE OF CONTRAINDICATiON TO ACE-i ARB = use an alternative good VD (RAS, 1K, 1Serum
Creatinine >3mg/dl)

e Combination of: Hydralazine (Arteriolar dilator) & Nitrates (Veno dilator).

e H-ISDN = Hydralazine & IsoSorbide DiNitrate

iN CASE OF CONTRAINDICATiON TO ACEiS (iNTOLERANCE) — use ARB (esp. Candesartan).
e Intolerance: e.g. dry cough.

¢ They are very useful in the treatment of HF.
+ They promote loss of salt & water — | blood volume & 5 preload.

1. Thiazide - Type diuretics

Action + Onthe distal tubules, to | reabsorption of Na, H20, K, Cl.

Preparations

+ Hydrochlorothiazide: 25-100 mg/day.
+ Bendroflumethiazide: 2.5 - 10 mg/day.

1. Hypo kalemia. 5. Hyper Glycemia.
. 2. Hypo chloremic alkalosis. 6. Hyper Lipidemia.
Side effects . o
3. Hypo natremia. 7. Hyper Uricemia
4. Hypo magnesemia. 8. Hyper Calcemia.

Thiazide - like diuretics

Action .

On the distal tubules.

Preparations

Indapamide: 2.5-5 mg/day.

Metolazone: 2.5 - 10 mg/day.

Chlorthalidone: 12.5 - 25 mg/day (not commonly used in HF — a first-
line diuretic in HTN).

Side effects | ¢

Same as Thiazides.

DR . NOAMAN CWELY
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2. Loop Diuretics

THEY ARE THE MOST POTENT DIiURETICS iN HF.

*

On the ascending limb of loop of Henle, to | reabsorption of: Na,
H20, K, Cl.

Frusemide: 40 - 240 mg/day.

Torsemide: 10-20 mg/day.

Bumetanide: 1- 5 mg/day.

Action

*

*

Preparations

L 2

L 2

Side effects Same as Thiazides (but with hypocalcemia).

+ ALDOSTERONE ANTAGONISTS
e Spironolactone & eplerenone: used as add-on therapy to ACE - 1 (Or ARB) in

severe HF

e Take care of serum K.

3. Potassium sparing diuretics

+ on the distal tubules to | reabsorption of: Na, & H20.
Action
+ BUT: They have the advantage of retaining K (they | K secretion).

THEY ARE WEAK DiURETICS
Uses + Used to potentiate the action of Thiazide or loop diuretics.

+ Used to avoid potassium losing effect of Thiazide or loop diuretics.

+ Spironolactone (Ald. antagonist = MRA): 25 - 50 mg/day.
Preparations | ¢ Eplerenone (Ald. antagonist = MRA): 25 - 50 mg/day.
¢ Triametrine, Ameloride

+ Hyperkalemia & Metabolic acidosis.

Side effects . . . .
+ Gynecomastia (with Spironolactone with prolonged use).

4. Other diuretics

Natriuretic peptides (Recombinant by Carbonic anhydrase inhibitors
infusion) (Acetazolamide)

¢ Natriuresis . + | reabsorption of NaHCO3 in PCT.

*+ Aff.aVD,Eff.avC— T GFR + Not commonly used in HF.

+ Peripheral VD
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+ Itis no longer extensively used in the treatment of HF, although it is an effective + ve

inotrope

*

Action

iNCREASES THE MYOCARDIAL CONTRACTILITY:
e Competitive inhibition of NA-K- ATPase — 1 intracellular Na.
e Then, Na-Ca exchange occurs & this 11 intracellular Ca.

e Highintracellular Ca promotes sliding of actin & myosin.
e This leads to increased force of myocardial contractility.

Digitalis

PN i
Ca" binding Tlnotropy

iT SLOWS THE HEART RATE:
e Vagal stimulation.

e Direct inhibition of the SAN.

iT iNCREASES THE EXCiTABILITY OF THE ATRiA & VENTRICLES:

e Indigitalis toxicity, arrhythmias may occur.

iT iNHiBiTS THE CONDUCTION OF THE AUN:

e Indigitalis toxicity, AV block may occur.

e Digitalis can be used to protect the ventricle in atrial
arrhythmias.

ON ECG:

o DiGiTALIS EFFECT: Sagging depression of ST segment, Flat or
inverted T wave.

» DiGiTALiS TOXiCiTY: Different types of arrhythmias.

o1
- ! ¢
4

Digitalis i [}« “Harli |11 ,
A Effect i | LT REFHLLH
QRS - ST morphology is described as: Sagging or “Salvador Dali's
Moustache”

NOAMAN CGWELY
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+ Systolic Heart Failure.
+ Rapid atrial arrhythmias: AF, Atrial flutter, SVT.

¢ ABSOLUTE CONTRAINDICATIiONS:
e Digitals toxicity.

Indications

e Ventricular tachycardia (Digitalis may change it to fatal VF).
+ RELATIVE CONTRAINDiCATiONS: “BETTER AVOiDED”

e Incomplete heart block.

e Nodal rhythm.

e Hypertrophic cardiomyopathy (HCM).

C/1

e Hypokalemia

DIGITALIS TOXICITY

T Ca + SYNERGY: 1 intracellular Ca already exists
Ik + Unopposed action of digitalis
| Mg + 1 digitalis uptake by the myocardium

+ Hepa Tic (with digi T oxin)

Organ insufficiency + Renal (with digioxin)

L 2

Elderly | renal function or polypharmacy

Discontinuation of digitalis

Medications:
¢+ Amiodarone

+ Benodiazepines

L 2

T digitalis serum levels and [ or action

*

Cyclosporine, Ca

L 2

Diuretics (| K), Diltiazem

NOAMAN CGWELY 16
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+_CLINICAL PICTURE:

+ Anorexia: usually the first symptom.

GIT . , :
+ Nausea, vomiting, Abdominal pain.
“DiFFERENT TYPES OF ARRHYTHMIAS & HEART BLOCK”
CVS + Premature beats: esp. occurring in bigemini or trigemini.

+ Paroxysmal atrial tachycardia: with heart block.
+ Paroxysmal ventricular tachycardia: most serious.

+ Mental disturbances, e.g. Psychosis.
Neurological | ¢ Pain: Headache & Neuralgias.
+ Vision: Blurring of vision & Coloured vision (yellow or green).

+ JREATMENT.
e Stop digitalis.
e Correct hypokalemia, if present:
v" Stop drugs causing hypokalemia: e.g. loop diuretics.
v" Give potassium: Orally or IV.
o Digitalis specific antibodies: esp. in life-threatening overdose.
e TTT of the manifestations of digitalis toxicity:
v" For vomiting: Anti-emetic drugs, e.g. metoclopramide.
v" For arrhythmias:
1. Anti-arrhythmic Drugs: especially Lidocaine & Epanutin.
2. Atropine: for heart block & bradycardia.
3. DC
+ Avoided because it may induce more serious arrhythmias.
+ Allowed ONLY in case of the fatal arrhythmia: VF.

Types + 2nd generat.ion B1 blockers (e.g. Bisopr?lol, Metoprolol), or:
+ 3rd generation B1 blockers (e.g. Carvedilol).
¢ Gradually increasing doses :
o Start by extremely low doses (1/8 of the target dose).
Dose e Gradually T the dose every 1-2 weeks to reach the target dose.
e Target dose: 25 - 50 mg of carvedilol daily.
Indications | ¢ Chronic HF. + Moderate HF (NYHA classes Il & I11).
C/1 + Acute HF. + Severe HF (NYHA class IV).

NOAMAN GWELY
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BETA-BLOCKERS iN HF

FROM CONTRAiINDiCATiON TO iNDiCATIiON
In the past: they were contraindicated in HF due to their -ve inotropic effect.

Now: they are used to treat HF because they were found to:

e Decrease Pathological LV remodeling induced by catecholamines in HF.
e Improve the prognosis.

Medicine is Dynamic ...

The knowledge of Superior Doctors should always be up-to-date .

1) HErEF in Sinus rhythm é LVEF =< 35% & severe symptoms despite:

e OMT for at least 3 months (or at least 40 days after AMI).
e Correction of any reversible cause for HF e.g. myocardial ischemia.
Plus
2) QRS duration 2130 sec, QRS morphology: LBBB, NYHA class Il to IV.

NOAMAN GWELY




@ Cardiology - Manchester . Heart Bailure
HFrEF TREATMENT STRATEGY

( Patient with symptomatic® HFrEF® )

v

Therapy with ACEi° and B-blocker
(up-titrate to maximum tolerated evidence-base doses)

v

( Still symptomatic and LVEF <35% ) N

Yes 1 .

[( Add MR antagonist®® )j

up-titrate to maximum tolerated evidence-base doses

Yes l

( Still symptomatic and LVEF <35% )
Yes

2 v ¥

Able to tolerate Sinus rhythm, Sinus rhythm",
ACEi (or ARB)"9 QRS duration 2130 msec || HR =70 bpm

(ARNI to replace ACEi ) ( Evaluate need for CRTY ) (* Ivabradine )

( These above treatments may be combined if indicated )

v
C Resistant symptoms )

Yes l l No \
O Class | [ Consider digoxin or HYD-ISDN j [ No further action required j
N

CDIUI’etICS to relieve symptoms and signs of congestlon)
I
( If LVEF <35% despite OMT or a history of symptomatic VT/VF, implant ICD)

[ Class lla or LVAD, or heart transplantation Consider reducing diuretic dose
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HFpEF TREATMENT STRATEGY

+ In contrast to HFrEF, there is limited clinical trial evidence guiding the treatment of
HFPEF.

+ Thereis no agreed specific strategy for the treatment of HFPEF.
+ Treatment is largely directed toward: cause (e.g. HTN) & symptoms (e.g. Oedema).

*

LINES OF TREATMENT.:
@ Lifestyle Management:

+ Exercise training: improves exercise capacity & quality of life in HFPEF.
+ Diet control: salt restriction.
¢+ Weight loss.

@ Treatment of the cause & associated comorbidities :

¢+ HYPERTENSION. + Diabetes, Dyslipidemia
+ Myocardial ischemia. + Obesity.
+ Arrhythmias: e.g. AF. + COPD.

€& Conditions To Avoid:

+ Common Precipitating factors of HF: e.g. Abrupt severe elevations in systemic BP,
Arrhythmias.

+ Excessive preload reduction: Diuretics or venodilators (e.g. Nitrates) must be used é
caution.

O Pharmacologic Therapy:

+ First-line agents
« SGLT2ifor all patients: e.g., dapagliflozin or empagliflozin
» Loop diuretic for patients with congestion: e.g., furosemide or torsemide

¢ Other agents may be considered, e.g.:
e MRA For patients with clear evidence of HFpEF (including 1 BNP) who can be

carefully monitored for changes in serum K & renal functions.
¢« ARNIor ARB

NOAMAN CGWELY 10
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B) Treatment of refractory Heart Failure

DEFiNiTiON: (STAGE D = ADVANCED HF):
+ Persistence of symptoms of HF (NYHA class Il or IV) or Repeated exacerbations of

HF despite: Optimal treatment" with drugs of proven efficacy (GDMT).

+ Requires: Advanced therapies (Consideration for Mechanical circulatory support or
transplant).

ETiOLOGY:
1) Presence of a Mechanical factor hindering the cardiac function: e.g.

+ Severe valvular disease.
+ Pericardial effusion or constrictive pericarditis.
2) Persistence of the CAUSE: e.g. Uncontrolled Hypertension.
3) Presence of a precipitating factor: e.g. Chest infection.
4) Improper management: e.g. Inadequate rest, Inadequate salt restriction & digitalis.
5) End-stage HI: e.g. Advanced DCM.

TREATMENT:
1) Removal of the Mechanical factor: e.g. surgical ttt of valvular disease.

2) TTT of the CAUSE: e.g. proper control of Hypertension.
3) Removal of the precipitating factor: e.g. proper antibiotics for chest infection.
4) Proper management: Adequate rest, Adequate salt restriction, Adequate digitalis.
5) End-stage HR:
A) DIURETICS: combination e.g. Loop diuretic & K-sparing diuretic.

B) VASODILATORS & iNOTROPES: Combination of IV vasodilators such as Na nitroprusside
and a potent IV inotrope such as dopamine or dobutamine.
C) iNTERVENTIONAL HF THERAPY:
¢ Fluid removal: Ultrafiltration.
o Electrical therapy: ICD (Refer to VT), CRT (Refer to HFrEF Treatment Strategy).
e Maechanical Circulatory Support (MCS):
a) IABP (Intra Aortic Balloon Pump).
b) CAFA (Continuous Aortic Flow Augmentation).
c) LVAD (Left Ventricular Assist Device).
d) BIVAD (Bi Ventricular Assist Device).
e) Venoarterial extracorporeal membrane oxygenation.
D) CARDIiAC TRANSPLANTATION: End-stage HF with severe symptoms.
e No remaining alternative treatment options.
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DEFiNiTiONS:

ACUTE HEART FALIURE

Acute heart failure

+ Rapid onset of new or worsening signs and symptoms of
heart failure

Acute decompensated
heart failure (ADHF)

+ Acute heart failure due to decompensation of preexisting
disease/cardiomyopathy (most common)

+ Acute heart failure occurring for the first time in a patient

De novo heart failure

without known cardiomyopathy (~15% of cases)

ETiOLOGY:
Type of acute

heart failure

Underlying etiology

De novo heart

failure

Acute myocardial dysfunction

1. Cardiac ischemia due to acute coronary syndrome (ACS) —
Most common cause.

Myocarditis

Drug-induced cardiomyopathy

Peripartum cardiomyopathy

Thyroid storm

. Tachycardia-induced cardiomyopathy

N ov s W

. Takotsubo cardiomyopathy

Acquired valvular pathology

e Acute mitral regurgitation after ACS

o Bacterial endocarditis

» Nonbacterial thrombotic endocarditis

Extracardiac pathologies that affect left ventricular output
e Pulmonary embolus

o Pericardial effusion causing tamponade

e Aortic dissection

ADHF

Uncontrolled and/or refractory hypertension
New/worsening cardiac ischemia

Arrhythmias (e.g., atrial fibrillation with RVR, complete heart
block)

Serious infection/sepsis (e.g., pneumonia)

NOAMAN CGWELY
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¢ Drugs:
» Nonadherence to heart failure medication
e NSAID use
« Drugs with negative inotropic properties (e.g.,
nondihydropyridine CCBs)
 Starting or uptitrating beta blockers
o Thiazolidinediones

o Recreational substance use, e.g., cocaine, alcohol,
methamphetamines
+ Anemia
+ Renal failure
+ Volume overload, e.g., due to inappropriate fluid/salt intake or
IV fluid therapy
+ In 40-50% of cases, no trigger is found.

CLiNiCAL FEATURES:
+ dlinical features of acute heart failure are commonly classified according to
perfusion and the presence of congestion at rest.

No evidence of congestion Evidence of congestion
(~5% of patients) (~95% of patients)
Adequate perfusion Warm and dry Warm and wet
Hypoperfusion Cold and dry Cold and wet

+ Congestion (most common) :

Clinical features of left HF Clinical features of right HF

+ Acute dyspnea and orthopnea (i.e., + Jugular venous distention
worse when supine) + Hepatojugular reflux

+ Signs of increased work of breathing + Peripheral edema
(WOB) + Ascites

* Cough (occasionally with frothy, blood-
tinged sputum)

+ Coarse crackles/rales (and occasionally
wheezing) on lung auscultation

+ S3 gallop on heart auscultation

+ Severe cases: central cyanosis

« Flash pulmonary edema: Typically manifests with hypertension, pulmonary
congestion, and minimal peripheral edema

NOAMAN CWELY .
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+ Hypoperfusion

e Weakness, fatigue, altered mental status
« Signs of poor peripheral perfusion: (e.g., cold, clammy skin, peripheral cyanosis,
skin mottling).

+ Blood pressure:

e May be low, normal, or elevated and should be interpreted in relation to the
patient's baseline blood pressure

+ The combined presence of jugular venous distention, S3 gallop, and lung
crackles/rales makes a diagnosis of acute heart failure highly likely.

+ Assess for clinical features that are suggestive of hypoperfusion (e.g., narrow pulse
pressure, cool extremities, peripheral cyanosis, altered mental status, below baseline
blood pressure) to identify patients with or at risk of cardiogenic shock.

DiAGNOSTICS
1. Laboratory studies

Natriuretic peptide levels in the diagnosis of heart failure

Heart failure unlikely Heart failure likely
BNP (pg/mL) <100 > 500
NT-proBNP (pg/mL) <300 >1000

2. Initial Imaging (Chest X-Ray)

+ Chest x-ray findings in cardiogenic pulmonary edema :
1. Cardiomegaly

2. Kerley B lines

3. Prominent pulmonary vessels and perihilar alveolar edema (the hilar shadow
has a butterfly or “bat wing” appearance)

4. Basilar interstitial edema

5. Bilateral pleural effusions

ABCDE: Alveolar edema (bat wings), Kerley B lines (interstitial edema), Cardiomegaly,
Dilated prominent pulmonary vessels, and Effusions
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X-ray chest (AP view)
The cardiac silhouette is enlarged (hatched green overlay) and the perihilar air space opacities (green overlay) have a bat wing, or
butterfly, configuration. Linear interstitial opacities representing Kerley A lines (orange dashed lines) radiate from the hila to the

apices and Kerley B lines (white dashed lines) are seen in the lateral mid zones. The costophrenic angles are blunted (arrows) from
bilateral pleural effusions.

These features are characteristically seen in cardiogenic pulmonary edema.

2. Investigations for the cause

+ ECG & Cardiac enzymes (Tropinin) for AMI

DR . NOAMAN CWELY
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MANAGEMENT
1. Initial management

+ Perform arapid ABCDE survey to assess hemodynamic stability.
+ Identify and treat any acute underlying cause of AHF for all patients.

+ Clinical presentation: SBP > 90 mm Hg AND no signs of end-
organ hypoperfusion; respiratory distress can be present.
+ Management: depends on the classification of AHF
> No evidence of congestion (dry and warm):
e Optimize oral therapy.

> Evidence of congestion (wet and warm):
Hemodynamically o Startinitial measures for respiratory support in AHF;
stable patients (e.g., positioning, supplemental O2) as needed.

» Consider vasodilators for AHF, e.g., nitrates.

« Start diuretic therapy for AHF if there is volume overload.

+ Toremember the management of ADHF, think of “LMNOP””:
Loop diuretics (furosemide), Modify medications, Nitrates,
Oxygen if hypoxic, Position (with elevated upper body).

+ Clinical presentation: can vary
» Cardiogenic shock: SBP < 90 mm Hg OR signs of end-organ
hypoperfusion
> Hypertensive emergency: hypertension (e.g., SBP > 180 mm
Hg) PLUS flash pulmonary edema and hypoxemic
respiratory failure
+ Management: depends on the classification of AHF
> Evidence of congestion with shock (wet and cold):
Hemodynamically  Prioritize respiratory support for AHF.
unstable patients « Consider inotropic support (e.g., dobutamine,
norepinephrine).

» Shock without evidence of congestion (dry and cold):
Consider fluid challenge; add vasopressors and inotropes
for shock refractory to fluids.

> Hypertensive emergency with flash pulmonary edema (wet
and warm)

» Begin NIPPV and vasodilators for AHF.
 Identify and treat the underlying trigger.

NOAMAN GWELY
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2. Ongoing hospital management

+ Fluid restriction does not reduce hospitalization or mortality
rates in patients with HF.

Supportive care |+ Sodium restriction.

+ Identify and treat comorbidities (e.g., atrial fibrillation,
pneumonia, COPD) and underlying triggers.

+ Administer beta blockers cautiously in beta-blocker-naive

patients.
+ Startatalow dose.
Optimizing + Administer only after stabilization (e.g., after volume status
chronic therapy has been optimized and IV diuretics, vasodilators, and
for chronic HF inotropic agents have been discontinued).

+ Initiate, adjust, or continue medical treatment of heart failure
as needed.
+ Optimize blood pressure control.

+ For patients not previously on beta blockers, use cautiously and only once the patient
has been stabilized.

NOAMAN GWELY
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VALVULAR HEART DISEASES

MITRAL STENOSIS

ETIOLOGY .

Organic stenosis

Rheumatic Fever: most common cause. M
Calcification of the mitral valve annulus

Autoimmune diseases: systemic lupus erythematosus,
rheumatoid arthritis

Congenital

Some conditions may mimic mitral stenosis: bacterial
endocarditis of the mitral valve with large vegetation, left atrial
myxoma

Radiation-associated valve disease, including MS, is increasingly
recognized as late manifestation in survivors of Hodgkin
lymphoma that is associated with thickening and ibrosis of the
aortic-mitral curtain

Relative iNCREASED BLOOD FLOW => through the mitral valve.
(functional) CAREY-COOMBS MURMUR = in acute rheumatic valvulitis.
stenosis AUSTIN FLINT MURMUR = in severe aortic regurge.
PATHOPHYSIOLOGY :
) The blood flow through the mitral valve remains normal.
IN mild cases

No symptoms occur.

IN severe cases

(VALVE AREA LESS THAN 2 CM ).
The blood flow through the mitral valve is decreased.
Blood stagnates in pulmonary veins (pulmonary congestion).

Vasoconstriction of pulmonary arterioles occurs to |pulmonary

ater on . . . .
Lat congestion, but this will lead to pulmonary hypertension.
. RV enlargement & then RVF will occur secondary to pulmonary
Finally
HTN.
NOAMAN GWELY
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[T T 1
i i
i i
i i
- pulmonary !
: arteries :
i 3 2 :
: back pressure ralse.d LA pressure i
i from LA leading to required to force i
i raised pulmonary, bloo‘d through Mmv :
i venous, and arterial leading to LA i
i pressure; may dila‘tation and strain; i
1 result in pulmonary AF is common 1
! oedema 1 1
: narrowed MV orifice :
i (normally 4—6 cm?2; i
i critical MS at 1 cm?) i
i i
- back pressure from pulmonary artery !
: causes RV strain and hypertrophy and eventually :
i RV failure with raised JVP, ascites, hepatomegaly, i
i and peripheral cedema; dilatation of RV i
i may lead to dilatation of tricuspid valve ring and TR i
STAGES
Stage Pathology Functional
) . Complete compensation
Stage | Narrowing of mitral valve i
(asymptomatic)
Elevated pulmonary venous )
Stage Il Pulmonary congestion
pressure.
Elevated pulmonary arterial
Stage Il PH + RVH
pressure.
Stage IV Systemic venous congestion Right sided failure
CLASSIFIiCATiON:

AMERICAN COLLEGE OF CARDIOLOGY/ AMERICAN HEART ASSOCIATiON STAGE OF MiTRAL STENOSIS

Stage  Definition Symptoms

Mitral

Associated findings

valve area

A At risk for MS Normal None
) Mild to moderate LA ++
B Progressive MS >1.5cm’
None Normal PASP
Asymptomatic Severe LA ++
C <1.5cm?
severe MS PASP >50 mmhg
D Symptomatic Exretional dyspnea < , severe LA ++
<1.5cm
severe MS | exercise tolerance > PASP >50 mmhg
NOAMAN GWELY
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CLiNiCAL PiCTURE :
+ Thereis a latent period of several years between the initial attack of rheumatic

carditis & the development of manifestations of mitral stenosis

Msumptoms;

Stage | + No symptoms
+ Symptoms of pulmonary congestion (but pulmonary edema is not
Stage |l common).

+ Symptoms of low CO.

+ Symptoms of pulmonary congestion: improve.

Stage lll + Symptoms of low CO: increase.

Stage IV + Symptoms of systemic congestion.

Dyspnea is the most common symptom. m

SiGNS

+ GENERAL: :
Stage | + No Signs.
Stage |l + Signs of pulmonary congestion. é 5 ,‘“‘
Stage llI + Signs of low CO: malar flush, giant a-wave. if

Stage IV | ¢ Signs of systemic congestion. S

1

+ CARDiIAC. Malar flush
A. PRECORDIAL EXAMINATION.

Stage | & Stage I: Stage Il & IV:

+ The previous findings + Signs of :
¢ Pulmonary hypertension,
+ Right ventricular enlargement.

+ Apex: normal site & slapping character
+ Diastolic thrill: ending in a palpable S1

NOAMAN CGWELY 50
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8. AUSCULTATION.

Stage | & Stage Il (Over the mitral area):

+ DUETO:
Accentuated . )
. e Fibrosis of the mitral cusps.
first heart ] i )
d e Forcible closure of the mitral cusps because they are displaced
sound:
downwards due to high LA pressure.
+ Itis sharp & snapping D2 opening of the rigid cusps of mitral
valve.
Mitral . ¢ iLiS HEARD iN THE EARLY DiASTOLE:
itral openin
5 g e Just after S2 (separated from it by the isometric relaxation
snap:
P phase).
e Just before the murmur of mitral stenosis.
+ Its presence denotes non-calcificaton of the mitral valve.
+ TiMiNG:
e Mid-diastolic presystolic with presystolic accentuation,
e InAF, thereisloss of presystolic accentuation.
+ CHARACTER: rumbling.
Murmur of . o
. . + SiTE. at or slightly inside the apex.
mitral stenosis:
+ PROPAGATION: not propagated.
+ POSITiON:
e Best heard with the cone of the stethoscope.
e Inthe left lateral position.

e -
/ \ \ / \ Electrocardiogram
f [ (ECG)

-
-—
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b. RVF.

+ SiLENT MiTRAL STENOSiS: (MS WiTH NO MURMUR), DUE T0:
e HighLV pressure: e.g. associated LVF.

e Low LA pressure: e.g.
a. Severe pulmonary hypertension.

e In association with ASD.

Stage il :

The previous

finding +

+ AUSCULTATORY FiNDiNGS OF PULMONARY HYPERTENSiON:
e Over the pulmonary area:
© S, is accentuated.
© Systolic ejection click.
©) Systolic ejection murmur.
© Soft early diastolic murmur: due to functional PR
e Over the tricuspid area: S,.

Stage IV :

The previous
finding +

+ AUSCULTATiION OVER TRiCUSPiD AREA:
e Pan systolic murmur of functional tricuspid regurge.
e RV gallop (Ss) due to RVF.

NOAMAN CGWELY
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COMPLICATIONS :

+ Rheumatic activity.

In mitral o
+ (Calcification.

valve: ) .
+ |nfective endocarditis.

+ ARRHYTHMIAS: especially AF.
¢ LA ENLARGEMENT: causing pressure symptoms:
e ON ESOPHAGUS : dysphagia.
e ON LEFT BRONCHUS : dyspnea & cough.
o ON LEFT RECURRENT LARYNGEAL NERVE: hoarseness of voice.

+ THROMBO-EMBOLIC COMPLICATiONS:
e Systemic embolization: cerebral, peripheral, renal.

In left atrium:

e Ball & valve embolus: = syncope & sudden death.

In right

, + RVF.
ventricle :

In left o , ,

. + No LVF inisolated mitral stenosis.
ventricle :
+ Hemoptysis. ¢ Pulmonary embolism (2ry to DVT).
In the lung:

¢ Pulmonary infection. ¢ Pulmonary edema is not common.

Complications of surgery

Normal valve mechanisms Mitral valve stenosis

Diastole Diastole

NOAMAN CGWELY
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iNVESTIGATIONS :
+ Stage I: no abnormality.
+ Stagell: (PAview & lateral view with Barium)
e LAenlargement.
e Pulmonary congestion.
¢ Stagelll &IV:
e Right ventricular enlargement & RA enlargement.
e Pulmonary hypertension.
CXR e May be calcified mitrl valve.
PA view lateral view
+ LA enlargement ( P mitrale : m shaped P wave), RVE in late stage.
¢ Pulmonary hypertension ( P pulmonale: peaked P wave)
¢ Arrhythmias.
R R
P 1 P :
ECG Q Q
S S
R
P T
Q
S
P mitrale P pulmonale
Echo " most
sensitive &
specific" + Detects the severity of stenosis by measuring:
e The valve area.
Cardiac e The pressure gradient across the valve.
catheterization | , Detects chamber enlargement.
& angio-
cardiography:

NOAMAN CGWELY
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WHEN DO WE SAY TiGHT MiTRAL STENOSiS

+ TiGHT MS iS DiIAGNOSED:.
A. ACCORDING TO THE STAGE:
© Satge Il with dyspnea more than grade I,
© stage lll,
© Stage IV.
8. ACCORDING TO ECHOCARDiOGRAPHY:
© Valve area less than1cm .

+ TiGHT MS iS AN iNDiCATiON FOR SURGERY .

TREATMENT :

@ Medical Treatment :

Prophylaxis + Rheumatic activity.
against : + Infective endocarditis (uncommon).

1. Diuretic: To reduce symptoms of pulmonary congestion.
2. Anticoagulation with a vitamin K antagonist (VKA) to target
INR of 2.5 is indicated if any of the following are present:
e Atrial fibrillation
e History of embolic disease
e Intracardiac thrombus
e Mechanical prosthetic mitral valve
e First 3-6 months after bioprosthetic mitral valve
implantation
+ lItis controversial whether anticoagulation is indicated
for patients with MS who do not have one of the above
features.
3. Antibiotics: for infective endocarditis.
4. Prevent/treat atrial fibrillation:

Curative:

e Digoxin.

e Db-blockers.

e Antiarrhythmic agents.
e Anticoagulation.
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@ Surgical Treatment :

Indications :

L 4

L 4

*

*

Tight mitral stenosis (valve areais <1cm).

Marked symptoms not responding to adequate medical TTT.
Embolization e no serious deterioration of patient condition .
Pulmonary artery systolic pressure > 50 mmhg.

New onset atrial fibrillation.

Operations types :

Percutaneous mitral valve balloon commissurotomy (PMBC):

e PMBCis the preferred intervention in most patients with
severe MS.

e Aballoon catheter is advanced percutaneously through
the mitral valve and inflated to break open commissural
stenosis and increase the mitral valve area.

e (Contraindicated in presence of It atrial thrombus or heavy
deformed or calcific valve.

Surgery:

e Surgical interventions include open commissurotomy and
mitral valve (mechanical or bioprosthetic) replacement.

e Indications: for valve replacement
1. Calcification.

2. Associated mitral regurge.
3. Recurrent stenosis after commissurotomy.

Complications :

—_—
.

VR

Embolization.

Arrhythmias.

Mitral incompetence.

Re-stenosis.

Post - cardiotomy syndrome:

e Pleuro-pericarditis that may occur 10-15 days following the
operation.

e Autoimmune response to damaged cardiac tissue.

Complications of artificial valves:

¢ Infective endocarditis.

e Thrombo-embolism.

e Mechanical dysfunction.

e Hemolytic anemia.
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MITRAL REGURGE

ETIOLOGY .

+  RHEUMATIC FEVER: [ MOST COMMON CAUSE ]

+ Congenital.

i + Prolapse of the mitral valve (MVP).

Organic : , ,
+ Papillary muscle dysfunction e.g. CAD (Ischemic MR).

+ Infective endocartitis.

+ latrogenic: following mitral commissurotomy.

Relative + Dilatation of the mitral ring secondary to LV dilatation.

CLASSIFiCATiON: ACCORDING TO ONSET OF DiSEASE:
+ Acute dysfunction of the mitral valve leads to volume overload

Acute MR and symptoms of acute heart failure.

+ To preserve cardiac output, valve dysfunction is initially
Chronic MR compensated for by cardiac remodeling.
+ Over time, remodeling affects LVEF, leading to heart failure.

PATHOPHYSIOLOGY :
+ 1 left atrial volume with normal left atrial compliance and 1 LV
Acute MR end-diastolic volume — rapid 1 in LA and pulmonary pressures
— pulmonary venous congestion — pulmonary edema.
Chronic + progressive dilation of the LV (via eccentric hypertrophy) — 1
volume capacity of the LV (preload and afterload return to
(compensated) . . _
normal values) — 1 end-diastolic volume — maintains 1 stroke
MR volume (normal EF)
¢ progressive LV enlargement and myocardial dysfunction — |
Chronic stroke volume — 1 end-systolic and end-diastolic volume — 1
(decompensated) LV and LA pressure — pulmonary congestion, possible acute
MR pulmonary edema, pulmonary hypertension, and right heart
strain
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CLiNiCAL PiCTURE :
1. Chronic Mitral Regurgitation:

Msumproms ;

1. NO SYMPTOMS: in early cases.
SYMPTOMS OF LOW CARDIAC OUTPUT: in late cases.
SYMPTOMS OF PULMONARY CONGESTION:  in late cases.
PALPITATiION.

P W N

Msions :
+ GENERAL:

A. NO SiGNS: in early cases.
B. SiGNS OF LOW CARDIAC OUTPUT: in late cases.
C. SiGNS OF PULMONARY CONGESTIiON:  in late cases.

+ CARDIAC:
A. PRECORDIAL EXAMiNATION.
o SiGNS OF LV ENLARGEMENT: with hyperdynamic apex
e SYSTOLIC THRILL: over the apex.

8. AUSCULTATION.

First heart

+ Weak (muffled) due to failure of proper mitral closure.
sound

Third heart

+ Present due to excessive flow of blood from LAto L
sound

+ TiMiNG: pan systolic starting with S..
+ CHARACTER: soft or harsh.
+ SilE! over the apex.

Murmur of + PROPAGATION:
mitral regurge : e To axilla.

e To base of heart & medially in posterior leaflet disease.

+ POSiTiON:
e Best heard In the left lateral position.

NOAMAN GWELY
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/\ / \ Electrocardiogram

(ECG)

2. Acute Mitral Regurgitation:

¢+ Dyspnea
+ Symptoms of left-sided heart failure
+ Signs and symptoms of pulmonary edema (e.g., bibasilar,

Sgn;;i);(r)]rs’ns . fine, late inspiratory crackles)
+ Cardiogenic shock: poor peripheral perfusion, tachycardia,
tachypnea, and hypotension
+ Palpitations
+ Soft, decrescendo murmur
. ¢+ No murmur in severe regurgitation with LV systolic
Auscultation

dysfunction or hypotension
+ Potentially: S3 heart sound

COMPLICATIONS : Same complications of MS, but:
+ Infective endocarditis: is common.
+ Left ventricular failure: occurs.
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CLASSiFiCATiON :
American Heart Association (AHA) Staging for MR

Extent of mitral regurgitation

A + Atrisk of MR (Minimal regurgitation)

B + Progressive MR (moderate regurgitation)

+ Sever asymptomatic MR.
¢ Primary MR is further divided into:

C
e (C1: LVEF >60% and LVESD <40omm
e (2:LVEF <60% and LVESD 240mm
D + Severe symptomatic MR.
iNVESTIiGATIONS :
¢ Early cases : no abnormality.
¢ Latecases :
e LA&LVenlargement. e Pulmonary congestion.
+ In double mitral stenosis :
e (Calcified mitral valve.
CXR
_
e * LA enlargement ( P mitrale : broad & bifid).
¢ LV enlargement.
Cardiac + Detects the severity of mitral regurgitation.
catheterization & | ¢ Detects chamber enlargement.
angiocardiography | ¢ Detects the cause: e.g. CAD.
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+ Detects the severity of mitral regurgitation.
+ Detects chamber enlargement.
+ Detects the cause: e.g. MVP.
Echocardiographic characteristics of primary MR
Parameter Acute MR Chronic MR
Valve movement or
. Abnormal Abnormal
- function
<
=3 Aortic valve opening Decreased Decreased
S
.téo Pulmonary vein flow | May be reversed Generally normal
ns]
§ Left atrium Normal Dilated
o
= Left ventricle size Normal Increased [ remodeled
w
e Compensated: normal or
LVEF Normal increased
e Decompensated: decreased
Pulmonary arter e Compensated: normal
Y V Elevated P
pressure e Decompensated: elevated
Right ventricle e Compensated: normal
s . Normal
ejection fraction e Decompensated: reduced
TREATMENT :
1. Acute mitral regurgitation
+ All patients with acute primary MR should undergo urgent surgical
Al rep?ir or v%\l.ve replacement. '
o + While awaiting surgery, any symptoms of heart failure should be
principles managed with medical therapy (e.g., diuretics, nitrates,
antihypertensive drugs)
Initial o . _
o + Usually only a temporizing measure while surgery is planned.
stabilization
¢ Indications: Acute primary MR: emergency/urgent surgery
Surgery . .
+ Procedures: Valve repair: preferred option.
All patients with acute primary MR should undergo urgent surgical repair or valve
replacement.
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2. Chronic mitral regurgitation

Medical TTT + As mitral stenosis.

Surgical TTT |

+ Indications: severe primary MR with any of the following

e Asymptomatic patients with LV systolic dysfunction (LVEF < 60%

and/or LVESD = 40 mm)
Symptomatic patients irrespective of LV systolic function

Procedures:

Repair of mitral leaflets chordae tendinae papillary muscle,
mitral annuloplasy for wide rings, or

Replacement of mitral valve with: Prosthetic valve, or
Homograph.

NOAMAN CGWELY
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MITRAL VALVE PROLAPSE

(BARLOW'S SYNDROME - FLOPPY MIiTRAL VALVE)

EPIDEMiIOLOGY
+ Prevalence: 2-3 % (one of the most common valvular abnormalities in the US).

+ The most common cause of mitral regurgitation in developed countries.

ETiOLOGY:

Disease Mechanism of regurgitation

Primary MVP

+ Isolated prolapse of the mitral leaflet (commonly P2 scallop)
Non-classic + Frequent chordal rupture
+ Mild annular enlargement

Fome Fruste )
i + Intermediate features
Barlow disease

Classic + Diffusely thickened, redundant mitral leaflets
+ Chordal elongation/rupture

+ Severe annular enlargement

Secondary MVP

(Barlow disease)

+ Associated with Marfan and Ehlers-Danlos syndromes,
osteogenesis imperfecta, and pseudoxanthoma elasticum.
Associated with Macroscopical and microscopical appearance similar to primary
connective Barlow disease.
tissue disease |* Diffusely thickened, redundant mitral leaflets
+ Chordal elongation/rupture
+ Severe annular enlargement

. . + Most common congenital disease associations are Ebstein's
Associated with

) anomaly and atrial septal defect.
congenital heart

+ Thickened, redundant mitral leaflets

disease + Chordal elongation/rupture possible

Non-MVP flail mitral leaflet

Acute

) + Papillary muscle dysfunction with secondary prolapse/papillary
myocardial

) i muscle rupture
ischemia
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Acute rheumatic ) )
+ Chordal and leaflet destruction by acute inflammatory process

fever

Endocarditis |¢ Chordal and leaflet destruction by infectious process; vegetations

(Trauma, severe mitral annular calcification, hypertrophic
cardiomyopath

Other yopathy)

+ Ruptured chordae.

+ No myxomatous changes of mitral valve leaflets

PATHOPHYSIOLOGY:
+ The most common underlying pathology in the case of mitral valve prolapse is

myxomatous degeneration (deposition of glycosaminoglycan such as dermatan

sulfate) of the mitral valve due to a primary disease or connective tissue disorder

e Long, floppy mitral valve leaflets with excessive valvular tissue — the mitral
annulus becomes dilated and the chordae tendineae become elongated (and
may rupture) — prolapse of one or both mitral valve leaflets into the left atrium
during systole

e The leaflets may also exhibit fibrous thickening at regions where they rub
against each other.

+ Mitral valve prolapse sets into motion a vicious cycle of events.

e If prolapse happens without the rupture of chordae tendineae — mitral valve
leaflets billow into the left atrium — mild to moderate mitral regurgitation

o If the papillary muscles become severely ischemic and the chordae tendineae
rupture — mitral valve leaflets flail about in the left atrium — severe mitral
regurgitation

CLiNiCAL FEATURES:
+ Most patients are asymptomatic.

+ Rarely: atypical chest pain and anxiety
+ In case of complications: fatigue, dyspnea, cough, syncope, and palpitations
+ Auscultatory findings :
e Mitral valve prolapse click: high-frequency, midsystolic click that is best heard at
the mitral region
e High-frequency, mid-to-late systolic murmur that is best heard at the mitral
region and may radiate to the axilla (squatting diminishes the murmur)
e Patients with severe MR: S3 may be heard as a result of left ventricular overload
(especially in the left decubitus position).
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N /N

e /\ Electrocardiogram

Mid-systolic
click

|

S 52

COMPLICATIONS:
+ Atrial fibrillation

(ECG)

Mid-systolic
click

|

+ Ventricular ectopics : MVP patients with ventricular ectopics should be asked to
avoid caffeine; B-blockers may be used for symptomatic relief.

+ Transient ischemic attacks (TIA) and/or stroke : Patients who experience TIA or
stroke will require prophylactic doses of aspirin (also see “Therapy” in stroke)

+ Infective endocarditis : MVP patients with a past history of infective endocarditis
require prophylaxis against infective endocarditis (see prophylaxis for endocarditis).

+ Right heart failure: in case of progressive mitral regurgitation.

iNVESTIGATIONS: Echocardiography is diagnostic.

TREATMENT: No treatment is required in most cases.

Medical

Surgical

+ Prophylaxis against: infective endocarditis.

+ Anti - arrhythmic therapy.

Valve replacement in cases with
severe MR.

+ Propranolol: is effective for chest pain.
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AORTIC STENOSIS

OEF:
+ Narrowing of the aortic valve opening, thus restricting the blood flow from the left

ventricle to the aorta.
+ It may be:

Valvular AS Narrowing of AV opening.

Subvalvular AS | Stenosis below AV in LV outflow tract (membrane or ridge).

Supravalvular AS | Stenosis above AV in Aorta (narrowing in ascending aorta).

EPIDEMIOLOGY:
+ Most common valvular heart disease in industrialized countries

+ Frequently associated with aortic regurgitation
+ Prevalence:
e Increases with age
e May reach up to 12.4% among individuals > 75 years

ETIiOLOGY .
1. Aortic valve sclerosis: calcification and fibrosis of aortic valve leaflets

e Most common cause of aortic stenosis

e Occurs at an increasing rate as patients age (prevalence is 35% in
those aged 75-85 years)

e Similar pathophysiology to atherosclerosis (see risk factors for atherosclerosis)

2. Bicuspid aortic valve (BAV): fusion of 2 of the three aortic-valve leaflets in utero

e Most common congenital heart valve malformation , predominantly affects
males (3:1)

e Predisposes the valve to dystrophic calcification and degeneration

e Patients present with symptoms of aortic stenosis earlier than in regular aortic

valve calcification.
e Congenital AS is rare and usually features a unicuspid or bicuspid valve.

3. Rheumatic fever
e Rare cause of AS in high-income countries due to consistent use
of antibiotics for the treatment of streptococcal pharyngitis
e Still remains a significant cause of AS in lower-income countries,
where antibiotics may be less readily available

e Stenosis is caused by commissural fusion.
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Valvular Heart Diseases

Aortic valve sclerosis occurs without aortic stenosis in its early stages, but can
progress to aortic stenosis once signs of LVOT obstruction begin to occur.

PATHOPHYSIOLOGY :
+ During systole: there is obstruction of blood flow from LV to aorta leading to:

e Low cardiac output.

e Pressure overload on LV leading to LVH & LVF.
+ Normally, the aortic valve areais 3-4 cm2.
+ InsevereAS, it is less than 0.8 cm.

CLiNiCAL PiCTURE :

Symptoms

1. No symptoms: in mild cases.
2. Dyspnea (typically exertional): Most common symptom.
3. Angina pectoris:
e Without significant obstructive CAD is caused by subendocaridal
ischemia.
e Due toincreased total oxygen demand secondary to LVH &
| Coronary filling due to | COP, shortened diastole.
4. Dizziness and syncope (typically exertional).
5. Symptoms of pulmonary congestion: due to LVF.

Signs

A. GENERAL :
¢ Pulse:

e Pulsus parvus et tardus (plateau pulse): rises slowly, of small
volume, returns slowly.

e Pulsus bisferiens: bifid pulse occurring in double aortic lesion.

+ Systolic thrill: over the carotid arteries.
+ Signs of low CO: in severe cases (esp. low SBP)
+ Signs of pulmonary congestion: due to LVF.

B. CARDIAC :

1. PRECORDIAL EXAMiNATION:
+ Signs of LVH: with a heaving apex.

+ Systolic thrill: over 2™ right space — apex & carotid arteries.

NOAMAN GWELY
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2. AUSCULTATION:
¢ Over the aortic area:

e Second heart sound: weak.

e Systolic ejection click:  due to opening of the rigid cusps.

e Systolic ejection murmur:

v' Midsystolic, Harsh crescendo-decrescendo (diamond
shaped)..
v Maximum over second right space, radiated to apex &
carotid arteries
¢ Over the pulmonary area:
e Reversed splitting of the second heart sound.
+ Over the mitral area:

® S4.

e Propagated murmur of AS.
I . -
E /\ Electrocardiogram :
i (ECG) i
r |
E | |
By
E | E
... RN ... SRR, ... SRR A S i
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COMPLICATIONS:

LVF.

2. Infective endocarditis.

3. Sudden death: usually due to VF.
4.
5

Heart block: in calcific AS due to extension of calcification to the AV bundle

. Rheumatic activity: in rheumatic AS.

iNVESTIGATIiONS:
+ NO ABNORMALITY: in mild cases.
+ LV LVH.
CXR: + LUNGS: Pulmonary congestion when LVF occurs.
+ AORTA:

e Small aortic knuckle or poststenotic dilatation.
e Aortic valve calcification may be seen.

+ May reveal evidence of LVH (typically tall R waves in V5-6
and deep S wave in V1-2)
+ However, severe AS can occur without significant LVH.

|

{ F) ]
g — e~ ‘ 1.‘, L) —r !

+ Detects the severity of stenosis by:
e Measurement of valve area.
Echo: e Measurement of pressure gradient across the valve.
+ Detects the type of stenosis.
+ Detects LVH.

catheterization

. + Detects the severity of stenosis by:
Cardiac y y

e Measurement of valve area.
e Measurement of pressure gradient across the valve.

& angio-
i . + Detects the type of stenosis.
cardiography: ¢ Detects LVH.
NOAMAN GWELY
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The ascending aorta (yellow dotted line) leading into the arch is dilated, whereas the distal The ascending aorta (yellow dotted line) leading into the arch is dilated, whereas the distal
arch and descending aorta (red dotted line) are normal in size. The left heart border (blue arch and descending aorta (red dotted line) are normal in size. The left heart border (blue
dotted line) can be traced upwards along the mediastinum to blend with the aortic arch, dotted line) can be traced upwards along the mediastinum to blend with the aortic arch,
explaining why the medial (left) border of the ascending aorta is not visible on x-rays. explaining why the medial (left) border of the ascending aorta is not visible on x-rays.
Calcified aortic valve (green arrows) noted on CT. Calcified aortic valve (green arrows) noted on CT.

The ascending aorta (yellow dotted line) leading into the arch is dilated, whereas the distal
arch and descending aorta (red dotted line) are normal in size. The left heart border (blue
dotted line) can be traced upwards along the mediastinum to blend with the aortic arch,
explaining why the medial (left) border of the ascending aorta is not visible on x-rays.

Calcified aortic valve (green arrows) noted on CT.
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CLASSIFIiCATiON:

Valvular Heart Diseases

AMERICAN HEART ASSOCIATiON (AHA) / AMERICAN COLLEGE OF CARDIOLOGY (ACC) STAGING SYSTEM

+ Used to monitor disease progression and determine the need for intervention.
+ Based on echo criteria of valve anatomy and hemodynamics :

+ The opening area of the aortic valve measured during systole and an important factor in

Aortic value area (AVA) ] ) _ )
evaluation of severity of aortic valve stenosis.

+ The maximum velocity of blood flow measured across the aortic valve during systole,

Transaortic velocity . .
inversely related to aortic valve area.

+ The difference in pressure between left ventricle and ascending aorta during systole :
e Pressures normally equilibrate relatively rapidly when the valve opens.

e Valvular stenosis limits the increase in aortic pressure while increasing LV pressure leading
to higher gradient.

Mean aortic pressure gradient

Transaortic

Mean aortic
pressure gradient

Severity Definition

velocity

Mild t Stage A At risk of AS. 3-4 cm?2 <2.0 m//sec <10 mmhg
| (o]
) Mild: 1.5-2.9 cm2 2.0 — 2.9 m/sec 10-19 mmhg
moderate AS ENEEEE: Progressive AS.
Moderate: 1.0-1.4 cm2 | 3.0 -3.9 m/sec 20-39 mmhg
Asymptomatic severe AS (LVEF
Stage (1
normal)
Severe AS Stage Ca Asymptomatic severe AS with LV <1.0 cm2 4.0 m/sec 240 mmhg
& dysfunction (LVEF <50%)
Stage D Symptomatic severe AS

NOAMAN GWELY 7
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TREATMENT:

Medical

+ Prophylaxis against infective endocarditis.
+ Prophylaxis against Rheumatic activity.

+ Control of HTN, DM & dyslipidemia.

+ Medical treatment of HF as diuretics.

Surgical

Aortic valve replacement (AUR) and repair

+ iNDiCATiONS :
+ Symptomatic patients with severe, high-gradient AS
+ Asymptomatic patients with severe AS and:
> Significantly | LVEF
> Undergoing cardiac surgery for other indications

+ Presence of exertional symptoms (dyspnea on exertion, angina
pectoris, syncope) is an indication for surgery.

+ PROCEOURE :
1. Surgical AVR (SAVR) is recommended for patients with:

e Age< 65 years
o Life expectancy > 20 years
e Low to moderate surgical risk
2. Transcatheter AVR (TAVR)
e Recommended for patients with:
> Age > 80 years
» Life expectancy < 10 years
» High or prohibitive surgical risk and predicted survival
of > 12 months

3. Percutaneous balloon valvuloplasty
e May be used in children, adolescents, and young adults
e Limited role in older patients

NOAMAN GWELY

72


https://next.amboss.com/us/article/Zh0Zcf#Ilo1MTc0ZjliNGFmODliMDAyODQxNzBlMzA5NWJhMzA2MiI=
https://next.amboss.com/us/article/7I04Vh#IlphNjhlMDEzMTM0MjM1NzIyODNjZTQxODA4N2YzNTZjYiI=
https://next.amboss.com/us/article/Xq09CS#IlplYzdhZjM2MzRjNzVmOWU1MjI3ZDI2NmQ4MjNlNWVhNyI=
https://next.amboss.com/us/article/DS01bf#IlpkNDE1NTFhNDY0N2QzZjY3MDhjZjE2Zjk5MzczODUxYSI=
https://next.amboss.com/us/article/DS01bf#IlpkNDE1NTFhNDY0N2QzZjY3MDhjZjE2Zjk5MzczODUxYSI=
https://next.amboss.com/us/article/b50Hig#IlpjNzI0MTQxNWFlNmY1ODFmNjJiYTRmYTVkMjQ1ZmU1YyI=
https://next.amboss.com/us/article/7I04Vh#IlphNjhlMDEzMTM0MjM1NzIyODNjZTQxODA4N2YzNTZjYiI=
https://next.amboss.com/us/article/-S0DXf#Ilo1MzE2MGRkMzA3NjY4MjRiNzkyYWVkZTE3YTJkNmM5OCI=
https://next.amboss.com/us/article/-S0DXf#IlpiMDdlZDhlYWYxMTI2ZmVkNTExZjQ5MGQ4NDNjNWJmYiI=

-4 E N
mardlologg - Manchester . Valvular Heart Diseases

AORTIC REGURGE

ETIOLOGY:
Infective endocarditis :
* Most common valvular cause of Acute AR.
Aortic dissection (ascending aorta) :
Acute AR * Most common Aortic cause of Acute AR.
Chest trauma.
latrogenic complications : After percutaneous aortic balloon dilation or
trans-catheter aortic valve replacement (TAVR).
Primary valvular defect
e Congenital bicuspid aortic valve: most common cause of AR in
young adults in high-income countries
e (Calcific aortic valve disease: most common cause of AR in older
patients in high-income countries
e Rheumatic heart disease: most common cause of AR in lower-
Chronic AR income countries
+ Aortic dilatation
e (T disorders (Marfan syndrome, Ehlers-Danlos syndrome)
e Chronic hypertension
* Aortitis of any etiology (e.g., tertiary syphilis)
e Thoracic aortic aneurysm
e Ankylosing spondylitis.
PATHOPHYSIOLOGY:
+ Regurgitation of blood from aorta into left ventricle (LV) leads to:
General * Increased systolic blood pressure & decreased diastolic pressure
e Widened pulse pressure — water hammer pulse
Because LV cannot sufficiently dilate in response to regurgitant blood,
LV end-diastolic pressure increases rapidly — pressure transmits
Acute AR , . :
backwards into pulmonary circulation — pulmonary edema & dyspnea
| cardiac output if severe — cardiogenic shock & myocardial ischemia
Initially, a compensatory increase in stroke volume can maintain
adequate cardiac output despite regurgitation (compensated HF)
Chronic AR Over time, increased left ventricular end-diastolic volume — LV
enlargement and eccentric hypertrophy of myocardium — left
ventricular systolic dysfunction — decompensated heart failure
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CLiNiCAL PiCTURE:
1. Acute aortic regurgitation
+ Sudden, severe dyspnea
Signs & + Rapid cardiac decompensation secondary to heart failure
¢ Pulmonary edema
symptoms |,

Symptoms related to underlying disease (e.g., fever due
to endocarditis, chest pain due to aortic dissection)

Auscultation

Soft Sy
Soft and short early diastolic murmur

LISYMPTOMS :

2. Chronic aortic regurgitation

Throbbing

Generalized Body

+ Due toincreased arterial pulsations.

Palpitation

+ Due to forcible LV contraction.

Symptoms of

pulmonary congestion

+ When LVF occurs.

Angina pectori

+ Classic angina of effort: Decreased DBP: reduces coronary
filling.

+ Angina of Lewis: Nocturnal & associated with autonomic
disturbances e.g. sweating & tachycardia.

S

(BGENERAL SIGNS

"Peripheral signs of aortic requrge” (due to big pulse volume)

*

1. Head &
Neck

De Musset sign: rhythmic nodding or bobbing of the head in
synchrony with heartbeats

Mueller sign: Systolic pulsations of the uvula.

Becker sign: Visible pulsation of the retinal arteries.
Corrigan's sign: Marked visible carotid pulsation.

2. Upper .
Limb:

BP: 1 systolic & | diastolic BP.

Pulse: Water hammer pulse.

Quincke's pulse: visible capillary pulse when pressure is applied to
the tip of a fingernail.

Mayne sign: More than 15 mmHg decrease in diastolic BP with arm
elevation from the value obtained with the arm in standard position.
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+ Traube sign: pistol shot-like sounds heard over the femoral artery

on auscultation
+ Duroziez sign: to-and-fro bruit over the femoral artery that is heard

3. Abdomen & when slight pressure is applied with a stethoscope

Lower Limb: + Hill sign: Popliteal cuff systolic pressure exceeding brachial cuff

pressure by more than 20 mmHg with patient in the recumbent
position.

+ Rosenbach sign: Systolic pulsations of the liver.

+ Gerhard sign: Systolic pulsations of the spleen.

+ Mild AR.

+ | Systolic BP: MS, AS.

+ 7T Diastolic BP: Systemic hypertension.

Signs of Aortic Regurgitation

Light house sign Landolfi’s sign

Becker’s sign

De Musset’s sign

Muller’s sign

Corrigan’s neck sign
Corrigan’s pulse

\

Rosenbach’s sign
Gerhardt’s sign

AORTIC MAN

Water hammer pulse

Quincke’s sign

Durozie’s sign
Pistol shot femorals
Traube’s sign

Hill’s sign

Mayen sign Q

NOAMAN CGWELY 75




L ) Cardiology - Manchester

Valvular Heart Diseases

(HELOCAL "CARDIAC" SiGNS .

Precordial |+
examination | <

Signs of LV enlargement: with hyperdynamic apex.
No thrill over the aortic area: in isolated AR.

OVER THE AORTIC AREA .

Normal second heart sound
Murmur of AR:

Timing + Early diastolic.

Character | ¢ Soft blowing, decrescendo.

Site + Maximum over the third space.

Propagation | ¢+ To the apex.

Auscultation

+ best heard with the diaphragm of the
stethoscope while patient is

Position e Sitting up.

e Leaning forward.

e Holding his breath in forced expiration.

NOAMAN GWELY

Soft ejection systolic murmur:
+ Dueto T blood flow across the aortic valve (relative AS).

OVER THE MiTRAL AREA (APEX).

+ Mid diastolic murmur of relative MS (Austin - Flint murmur)

+ Pan systolic murmur of relative MR.

+ Propagation of ejection systolic murmur of relative or combined
AS.

+ Propagation of early diastolic murmur of AR itself.

Electrocardiogram

~ (ECG)
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COMPLICATiONS:
a. Rheumatic activity.

b. Infective endocarditis.

c. LVF.
iNVESTiGATiONS:

¢ LV enlargement & dilated aorta "Aortic configuration (Boot-
shaped heart)".

+ Lungs: Pulmonary congestion when LVF occurs.

. T o
CXR:
©
Cardiomegaly and prominent thoracic aorta in aortic regurgitation
Chest x-ray (PA view) of a patient with a history of aortic regurgitation
The cardiac silhouette is enlarged. The left ventricle, ascending aorta, and aortic arch are prominent as a result of dilatation.
ECG + LV enlargement.
. + Detects the severity of the lesion.
Echocardiography:
+ Detects LV enlargement.
Cardiac ) .
.. + Detects the severity of the lesion.
catheterization &
. . + Detects LV enlargement.
angiocardiography:
NOAMAN GWELY
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CLASSiFiCATiON:
AMERICAN HEART ASSOCIATiON (AHA) / AMERICAN COLLEGE OF CARDIOLOGY (ACC) STAGING SYSTEM

Severity Definition

Stage A + Atrisk of AR.
Mild regurgitation.
Stage B ¢ Progressive AR.
Moderate regurgitation
Stage C1 + Asymptomatic severe AR (LVEF >55%)
Stage C2 + Asymptomatic severe AR (LVEF 55% or LV dilatation >50 mm)
Stage D + Symptomatic severe AR.
TREATMENT:

1. Acute aortic regurgitation

+ Severe acute AR requires surgical treatment as soon as possible.
+ Medical management of complications (e.g., pulmonary edema) should not

delay definitive treatment.

2. Chronic aortic requrgitation

Medical

+ Prophylaxis against infective endocarditis, secondary prevention of
rheumatic activity.

+ Diuretics for HF symptoms, Dilators. Good blood pressure control
(afterload reduction) with calcium channel blockers and vasodilators
(ACE inhibitors).

Surgical

+ iNDiCATiON :

e Acute severe AR

e Symptomatic chronic severe AR

e Asymptomatic chronic severe AR with one of the following:
1. Reduced LVEF < 55%
2. Considerif LVESD > 50 mm
3. Cardiac surgery for other indications

+ PROCEDURES:
1- AV replacement (mechanical or biological prosthesis) + Aortic root

replacement.
2- AVrepair.
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TRICUSPID STENOSIS

ETiOLOGY :

¢+ The most common cause.

matic r
BT A + Almost always associated with MS.

Carcinoid $ + Avrare cause.

PATHOPHYSIOLOGY :
+ During diastole, there is obstruction of blood flow from RA to RV leading to:

e Systemic venous congestion.
e Low CO.

CLiNiCAL PiCTURE :

Msumproms ;

+ Systemic congestion.
+ low cardiac output.

Msions :

+ GENERAL:
) e Congested pulsating neck veins with giant A wave.
Systemic o
. e Enlarged tender pulsating liver.
congestion . _ .
» Ascites before edema of lower limbs (ascites precox).
Low CO
+ CARDIAC:

Precordial * RA ENLARGEMENT (dullness to the right border of the sternum).
examination o RV ENLARGEMENT (due to frequently associated MS).

e OVER TRiSCUPID AREA:
a. Accentrated first heart sound.

Auscultation ,
b. Opening snap.

c. Mid-diastolic murmur that increases by inspiration.
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LAY /\ / \ Electrocardiogram

(ECG)

iNVESTIiGATIONS :
CXR + RA &RV enlargement.
ECG ¢+ RA &RV enlargement.
Echocardiography + Diagnostic.
Cardiac
catheterization & + Diagnostic.
angiocardiography:
TREATMENT:

Medical Surgical

TTT of right sided - HF. Valve replacement.
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TRICUSPID REGURGE

ETIOLOGY .
+ The most common cause due to dilatation of the tricuspid ring
FUNCTIONAL , ,
secondary to RV dilatation.
ORGANIC + Rheumatic fever. + Congenital.
"rare" + Infective endocartitis. + (Carcinoid syndrome.
PATHOPHYSIOLOGY:

+ During systole, blood regurgitates from RV to RA causing:

Low CO.

RA enlargement.

RV enlargement.

RVF (systemic congestion).

CLiNiCAL PiCTURE:

Msumproms ;

+ Systemic congestion.

+ low cardiac output.

Msions :

+ GENERAL:
e Congested pulsating neck veins with systolic expansion.
Systemic e Enlarged tender pulsating liver.
congestion e Ascites before edema of lower limbs (ascites precox).
e Mild jaundice & peripheral cyanosis (Cyano-icteric face).
Low CO
+ CARDIAC:
Precordial e RA &RV enlargement.

examination | e Systolic thrill over tricuspid area (rarely).

NOAMAN CGWELY
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First heart
+ Weak (muffled).
sound
Third heart
+ Present.
sound
. + TiMiNG: pan systolic.
Auscultation
+ CHARACTER: soft or harsh.
Murmur of + SiTE: tricuspid area.
mitral regurge | + PROPAGATION: To the axilla & not to the axilla.
+ CARAVALOO'S SiGN: murmur increases with
inspiration being of right sided origin.
[ _

/\ Electrocardiogram

(ECG)
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iNVESTiGATIONS :
CXR + RA &RV enlargement.
ECG + RA &RV enlargement.

Echocardiography | + Diagnostic.

Cardiac
catheterization & | ¢ Diagnostic.
angiocardiography:

TREATMENT:

Medical Surgical

TTT of right sided - HF. Valve replacement.

PULMONARY STENOSIS
ETIOLOGY :
) + Congenital: most common cause.
Organic .
+ (arcinoid syndrome: rare
Functional + Pulmonary HTN.
PULMONARY REGURGE
ETIOLOGY :
) + Mostly due to PH which causes dilatation of the pulmonary
Functional ,
ring.
o ) + Congenital.
rgantc + (arcinoid syndrome.
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Valve Most important Most important . .
. Most important sign
lesion cause symptoms
¢ Accentuated S1 .
) o i ) P-mitrale
: Pulm. Congestion + Mid-diastolic rumbling M over LAB
MS Rheumatic i P-pulmonale
esp. Dyspnea apex Pulm. congestion AF
+ Pulmonary hypertension
¢ Pan systolic M & thrill over apex LAB LAB
MR Rheumatic Palpitation y , P
propagated to axilla LVE LVE
, , LVE
Rheumatic + Heaving apex _
. Low CO esp. T ) ) Small aortic knuckle
AS Calcific , ¢ Harsh ejection systolic M & thrill . LVE
) Angina & Syncope " , - Or Post stenotic
Congenital over second right space —earotid ) )
dilatation
+ Peripheral signs
Rheumatic + Hyperdynamic apex
AR o Throbbing Palpitation yp .y ] P ) Boot-shaped heart LVE
Syphilitic + Early diastolic soft blowing M
" over the third left space "
. + Giant-a-wave
) Systemic g . .
TS Rheumatic , + Mid-diastolic rumbling M over RAE RAE
congestion _ . L
tricuspid " fwith inspiration
) + systolic expansion in neck veins
. Systemic . ) . RAE RAE
TR Functional , + Pan-systolic M over tricuspid
congestion L L. RVE RVE
" 1 with inspiration "
NOAMAN GWELY
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Aortic stenosis

Aortic
regurgitation

Maximum point

Aortic valve (parasternal
2" right ICS.
Erb point

Murmur

Harsh crescendo-decrescendo
systolic ejection murmur

*

Characteristics

Radiation to the carotids
Soft S, & Possibly ejection click

Diastolic murmur with a
decrescendo.

Possible addition systolic murmur

Immediately following 2nd heart sound
(immediate diastolic murmur)
Austin Flint Murmur

Mitral stenosis

Mitral value

Heart apex (midclavicular
5th left ICS)

Delayed diastolic murmur with a
decrescendo

"Tympanic" 1" heart sound
Mitral opening murmur/opening snap
(0s)

Late-systolic crescendo

Midsystolic high-frequency click (due to
tensing of chordae tendinae)

rolapse
protap ¢ Loudest before S2
Mitral Htimalrtf?c?g)s( (midclavicular Holosystolic murmur + Blowing
s e : . .
regurgitation Eeft xilla ) 3rd heat sound & Quiet 1st HS + Radiation to axilla.
o + Possible radiation into the back
Pulmonary Crescendo-decrescendo ejection ) ) o
) . + Possible early systolic pulmonary ejection
stenosis Pulmonary valve systolic murmur ) : )
click and/or widely split 2nd HS
(parasternal 2nd left ICS) - - - -
Pulmonary Diastolic murmur with a ¢ Graham Steell murmur high-frequency
regurgitation decrescendo decrescendo diastolic murmur
. . Delayed diastolic murmur with a
Tricuspid
) ) ) decrescendo
stenosis Tricuspid valve . .
Possible pre-systolic crescendo
- - (parasternal 4th left ICS) - - - -
Tricuspid _ + Augmentation of murmur's intensity with
o Holosystolic murmur e )
regurgitation inspiration (Carvallo sign)
NOAMAN GWELY
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SURGICAL ASPECTS OF VALVULAR HEART DISEASES

VALVE REPAIR

Valuve
Reconstruction

Annuloplasty:

e Ring-shaped device is attached to outside of valve opening
to reestablish the shape and function of the valve.
e Commonly used to treat mitral valve regurgitation

Leaflet repair: involves the use of a clip device; may be

performed in patients with mitral valve regurgitation

Valuvuloplasty

A procedure performed in patients with valvular stenosis

(e.g., aortic valve stenosis or mitral stenosis) to separate
fused or calcified valve leaflets.
Approach:

e Percutaneous balloon valvuloplasty: A balloon is advanced
into the target valve (either transfemorally or
transapically) and inflated, opening the stenotic valve.

e Open commissurotomy: open surgical procedure to

separate fused and/or calcified leaflets

DR . NOAMAN GWELY

Catheter

Balloon

86



https://next.amboss.com/us/article/Yh0ncf#IlowOWE2ZjRlYWQ5NWZiMDVlZTI5YWI5ZTdkMTIxOWUzMyI=
https://next.amboss.com/us/article/Yh0ncf#IlowOWE2ZjRlYWQ5NWZiMDVlZTI5YWI5ZTdkMTIxOWUzMyI=
https://next.amboss.com/us/article/Zh0Zcf#IlpmYjNiMzEzMWEzZTc5MmRmZTFiZjVkYjNmMTgwMzBlMCI=
https://next.amboss.com/us/article/tL0Xzg#Ilo4NjNhMmYyODhlOGVlMWMxODc5ZTMzNjU2MmI2ZjZlZSI=
https://next.amboss.com/us/article/-S0DXf#IloxMDk4ODc0MjQ4MTY1NGU0YzlkNTJlNjU1ODk1MzFhMiI=

@ardiologg - Manchester

Valvular Heart Diseases

PROSTHETIC HEART VALVE REPLACEMENT

Mechanical prosthetic valve

*

Younger patients

e Patients <50 Y who require
aortic valve replacement

e Patients < 65 Y who require

Biological prosthetic valuve

+ Older patients (> 65 Y of age).
+ Patients with high risk of
bleeding

+ Patients who currently

Indications ) .
mitral valve replacement pregnant or have a desire to
+ Patients taking anticoagulants carry pregnancy in the future
+ Patients with a high surgical
risk for reintervention
+ Anticoagulation is onl
+ Valve has a long lifespan. & Y
necessary for 3 months after
¢ Durable.
surgery.
Aduantages |+ Available. gery ,
+ Better hemodynamic
¢ Cheap.
) ) ) performance.
+ Easyimplantation, Explanation .
+ Non-noisy.
+ Short life span due to sclerotic
degeneration (biological
+ Life-long anticoagulation is 8 ) (
) ) ) prosthetic valves may need to
. necessary (e.g., with a vitamin
Disaduantages < ant ist) be replaced every 10 years)
antagonist).
. a . + Less durable, expensive.
oisy.
y + Difficult in implantation,
explanation
1- Xenograft Valves:
) a- Bovine pericardial valve.
1. Bi-leaflet valve. . ) ]
. b- Porcine pericardial valve.
Types 2. Tilting valve.

3. Ball and cage valve.

2- Homograft Valves.
3- Autograft Valves (Ross and
Ozaki valves).

NOAMAN GWELY
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Different types of prosthetic valves

A Bileaflet mechanical valve £ Stented pericardial bioprosthesis
(St Jude) (Carpentier-Edwards Magna)

B Monoleaflet mechanical valve r Stentless porcine bioprosthesis
(Medtronic Hall) (Medtronic Freestyle)

c Caged ball valve o Percutaneous bioprosthesis expanded
(Starr-Edwards) over a balloon (Edwards Sapien)

b Stented porcine bioprosthesis u Self-expandable percutaneous

(Medtronic Mosaic) bioprosthesis (CoreValve).
REPLACEMENT ROUTE:

¢ Surgical heart valve replacement:
e May be done in conjunction with a CABG in suitable patients who require both
procedures
+ Transcatheter aortic valve replacement (TAVR) :
e A minimally invasive, percutaneous procedure that utilizes an endovascular
technique to replace the aortic valve.
e A collapsible replacement valve is inserted via a catheter and placed over the
native valve.
e Once the replacement valve is expanded, it displaces the old valve and
assumes its function.
¢ Transcatheter mitral valve replacement.

NOAMAN GWELY -



https://next.amboss.com/us/article/Up0bKS#IloxYTg4NmU0YmMxNjEzNDExODFiOGVmYzE2YjgwYTg5MSI=
https://next.amboss.com/us/article/6l0jBT#Ilo0OTE5Y2JkN2VkNTE2MzFjNDRhNzBiYzZmZjEwNjZlYiI=
https://next.amboss.com/us/article/-S0DXf#Ilo1MzE2MGRkMzA3NjY4MjRiNzkyYWVkZTE3YTJkNmM5OCI=
https://next.amboss.com/us/article/Up0bKS#IlozMmRkNTBlZWVjYzBhZWM5NmUxNDJjYWQzNDg5NjQ0NSI=
https://next.amboss.com/us/article/Up0bKS#Ilo1ODA0ZjFhZDMwZDY2OWEyZmE2NTNiNTgzYTY0MTIwZCI=

6:%? ?Cardiology - Manchester
N

Valvular Heart Diseases

COMPLICATIONS OF HEART VALVE iNTERVENTION:

Patient-prosthesis
mismatch

L 4

Caused by implantation of a prosthetic valve with a functional
area that is too small for the cardiac demand of the patient
Leads to left ventricle hypertrophy and impaired exercise

capacity
Increased risk of other cardiac events (e.g., arrhythmia, MI)
and increased mortality

Prosthetic valve
thrombosis

Etiology:
e Mechanical valves are more prone to thrombosis than

biological prosthetic valves.

* Insufficient anticoagulatory therapy after valve
replacement

Clinical features:

e Signs of acute heart failure due to valve dysfunction
(e.g., dyspnea, fatigue, peripheral edema)

e New murmur consistent with valve obstruction and/or
regurgitation

e Thromboembolic event (e.g., TIA)

Diagnostics:

e First-line imaging: transthoracic or transesophageal

echocardiography.

o If echocardiography is negative: cardiac CT to assess

leaflet anatomy and motility.
Treatment:
e Anticoagulation and fibrinolysis.
e Surgical valve replacement.

Prosthetic
valve dysfunction

e.g., paravalvular leak

Prosthetic
valve stenosis or |+ Clinical presentation is similar to native valve disease.
regurgitation
Cardiac + Prosthetic Valve Endocarditis, heart failure, pericarditis, high-
complications grade AV block, atrial fibrillation
Vascular + Bleeding, femoral artery dissection, hemolytic anemia in
complications patients with a mechanical valve , thromboembolism
Others + Stroke, acute kidney injury
NOAMAN GWELY
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LONG-TERM MANAGEMENT:
1. Anti-coagulation :

MECHANiCAL VALVE BiOLOGiCAL VALVE
Warfarin for life
Warfarin for 1°* 3-6 months: INR of 2.5 (2-3)
AR MUR Aspirin 75-100 mg daily lifelong.
INR: 2.5 (2-3) INR: 3 (2.5-3.5)

2. Endocarditis prophylaxis.
3. Clinical follow up.
4. Echocardiographic follow up.
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ENDOCARDITIS

DEFiNiTiON:
+ Inflammation of the endocardial surface of the heart.

TYPES :

A. iNFECTiVE ENDOCARDITS :
1. According to the causative organism:

e Bacterial endocarditis.
e Non -bacterial endocarditis.

2. According to the clinical presentation:

Subacute bacterial Acute bacterial
endocarditis (SBE): endocarditis (ABE):
Onset Insiduous Acute
. Diseased heart or normal
Heart Diseased heart
heart.
i Low virulence, e.g. Strept. High virulence, e.g. Staph,
Organism .
viridans. aureus.
Prognosis Low mortality High mortality
Incidence Common Rare

B. NON - iNFECTiVE ENDOCARDITIS :
+ Rheumatic fever.

+ SLE.

NOAMAN CGWELY o1
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Infective Endocarditis

DEFiNiTiON :

+ |nfection of the endocardial surfaces of the heart at one or more heart valves or the

mural endocardium.

ETiOLOGY :
COMMON PATHOGENS CAUSING iE :
35-40% of native valve IE cases.
Most common case of acute IE including persons who inject
Staphylococcus n n .
aUreus drugs and patients with prosthetic valve or pacemakers/ICDs.
Typically affects healthy valves
Usually fatal within 6 weeks if left untreated
20% of native valve IE cases
Most common cause of subacute IE especially in pre-damaged
- native valves (mainly mitral valve)
Viridians .
) Common cause of |IE dental procedure, respiratory tract

streptococct . . .
infections and biopsy.
Produce dextrans that facilitate binding of fibrin-platelet
aggregates on heart valves
Less than 15% of native valve IE cases

Staphylococcus Bacteremia from Infected peripheral venous catheters

epidermidis Common cause of subacute IE in patients with prosthetic heart
valves, pacemakers, or ICD.
10% of native valve IE cases

Enterococci Multiple drug resistance

(Enterococcus Common cause of IE following nosocomial UTIs
faecalis) Cause native and prosthetic valve IE
Following GIT or genitourinary procedures
Streptococcus Less than 15% of native valve IE case

gallolyticus subsp.

callolyticus

Associated with colorectal cancer
If Sgg is detected, colonoscopy is indicated

Gram-negative
HACEK group

Less than 5% of native valve IE cases
Physiological oral pharyngeal flora
In patients e poor dental hygiene and/or periodontal infection

NOAMAN GWELY
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+ Less than 5% of native valve IE cases

Fungal + Atrisk groups:
endocarditis 1. Immunosuppressed patients ( patients with HIV or organ
(Candida, transplantation)
Aspergillus 2. Persons who inject drugs
fumigatus) 3. Patients who have received cardiosurgical interventions

4. Patients with long term indwelling IV Catheter.

. ) + Less than 5% of native valve IE cases
Coxiella burneti

. + Gram-negative pathogens responsible for culture-negative
Bartonella species & pathog P g

endocarditis

RiSK FACTORS FOR iNFECTiVE ENDOCARDITiS:

. |* Malesex
Demographics
¢ Age > 60 years
¢ Acquired valvular disease (e.g., rheumatic heart disease, aortic
stenosis, degenerative valvular disease)
Cardiac Prosthetic heart valves
conditions Congenital heart defects (e.g., VSD, bicuspid aortic valve)

Previous IE
Cardiac implantable electronic device (CIED)

* ¢ o o

Poor dental status.
Dental procedures.
Nonsterile venous injections (e.g., in IV drug use)

. Intravascular devices
Non-cardiac

Surger
risk factors Lreery

Chronic hemodialysis
Immunocompromise (e.g., HIV infection, diabetes)

® ¢ 6 6 O o 0 o

Other bacterial infections (e.g., UTIs, spondylodiscitis, periodontal
infection)

NOAMAN GWELY

93



:*‘(?-.
ﬁ Infective Endocarditis

PATHO-PHYSIOLOGY:

1. Damaged valvular endothelium — exposure of the subendothelial
layer — adherence of platelets and fibrin — sterile vegetation
(microthrombus)

Pathogenesis |2. Localized infection or contamination — bacteremia — bacterial

colonization of vegetation — formation of fibrin clots encasing

the vegetation — valve destruction with loss of function (valve
regurgitation)

+ Frequency of valve involvement: mitral valve > aortic valve
> tricuspid valve > pulmonary valve

inu;:l?(lel:r?ent ¢ The tricuspid valve is the most commonly affected valve in persons
who inject drugs (associated with Pseudomonas, S. aureus,
and Candida).
+ Bacterial vegetation — bacterial thromboemboli — vessel occlusion
linical — infarctions
conSeI:Ii(::lces + Emboli can lead to metastatic infections of other organs.
+ Formation of immune complexes and antibodies against
tissue antigens — glomerulonephritis, Osler nodes
“Don't tri drugs for the sake of your tricuspid valuves.”
§ ( L
o/ )
//A ’ \\:J S a7 N
v
T \ Bacterial

Endocarditis

|
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AlB= 2 factors are needed to increase the incidence of infective endocarditis:

~

+ Itis common on mitral & aortic valves (valves of the left side).
8Pl e * It ?s rare on tricuspifj & pulmon.ary valves (valves of the right side).
e * It {s more common !n MR than |r1 MS.
¢ |tis more commonin VSD thanin ASD.
¢ Itis RAREin: AF.
Narrow . . L
- ¢ Itis more common in small VSD than in big VSD.
\ orifice:
CLiNiCAL PiCTURE :
¢ Manifestations of the disease are due to:
a. Toxemia. c. Embolization.
b. Cardiac damage. d. Immune complexes.
A. GENERAL MANIFESTATIONS: (EXTRA CARDIAC MANIFESTATIONS) :
¢ Fever: (usually low grade & prolonged):
e Any prolonged unexplained fever in cardiac patient is considered
and treated as endocarditis until proved otherwise
¢ Pallor & toxic faces
¢ Eye:
e Subcongunctival hge
* Roth spots (area of retinal hge with pale center)
Face : e Sudden blindness: d2 embolism of central retinal artery.
W, N
Wy . shEDR Roth spots
¢ Pale clubbing: it occurs with long standing patients
¢ Osler's nodes: Small painful red tender raised, in the pulps of the
Upper & fingers & toes, due to: toxemic endothelial hyperplasia of the
lower capillary .
limbs : ¢ Janeway's lesions: Small painless patches in the palms.
¢ Splinter hemorrhages: Linear hemorrhages under nails d2 rupture of
capillaries

NOAMAN CGWELY
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¢ Abnormalities of radial pulse:

a. Tachycardia d2 fever
b. Absent pulse: d2 embolization of brachial artery

b =\

Janéway's lesions 3 Osler's nodes: ] Splinterhemrrhages: o

2

Infection: (immune complex) : it presents as nephritic syndrome,
Kidney : nephrotic syndrome, up to chronic renal failure
¢ Infarction: loin pain, hematuria

¢ Infection: mild enlarged tender spleen in 80% of case

Spleen : ¢ Infarction: stitching pain & splenic rub
CNS : ¢ Infection: meningitis, encephalitis, mycotic aneurythm
¢ Infarction: embolic hemiplesia, subarachnoid hemorrhage
i : Infection: pneumonia

Infarction: due to pulmonary embolism in Rt sided endocarditis

B. CARDIAC MANIFESTATIONS:
+ Development of a new heart murmur or change in a preexisting murmur
e Tricuspid valve regurgitation
= Holosystolic murmur that is loudest at the left sternal border
= Seen in persons who inject drugs, immunocompromised individuals,
patients with congenital heart disease, and patients with instrumentation
in the right heart (e.g., central venous catheters)

e Aortic valve regurgitation: early diastolic murmur that is loudest at the left
3" and 4%"intercostal spaces and along the left sternal border

e Mitral valve regurgitation: holosystolic murmur that is loudest at the heart's
apex and radiates to the left axilla

+ Heart failure: (e.g., dyspnea, lower limb edema) due to valve insufficiency
+ Arrhythmias: Suspect a perivalvular abscess in patients with IE who develop a new
conduction abnormality (e.g., heart block).

NOAMAN CGWELY
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@ Cardiology - Manchester

Infective endocarditis
Peripheral embolic and
immunologic phenomena 40

Roth spots

Infective Endocarditis

Cardiac

e Heart murmur
(mitral regurgitation =
aortic regurgitation)

e Heart failure
« Arrhythmias

’.
.

y

_

Splinter hemorrhages )

2

Osler nodes

Janeway lesions

Bacterial colonization

Y —

Glomerulonephritis

Constitutional

@Fever, chills, malaise,
night sweats

®Dyspnea
© Tachycardia

@ Arthritis

¢ |E should always be considered as a cause of fever of unknown origin (FUO),

especially in the presence of a new heart murmur.

¢ “FROM JANE:” Features of IE include Fever, Roth spots, Osler nodes , Murmur
, Janeway lesions, Anemia, Nail bed hemorrhage, and Emboli.

CLASSIFiCATiON :
+ |E can be classified by:

= Type of affected valve (native vs. prosthetic)
= Acuity of the infection
= Location of the infection (left- vs. right-sided).

+ Although this is not a definitive classification system, it can help in the approach to

management and selection of empiric antibiotic regimens.

NOAMAN CGWELY
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@ardiology - Manchester

Infective Endocarditis

a. Classification by valve type and duration of infection

Native valve endocarditis

Subacute bacterial endocarditis

Prosthetic valve endocarditis

Insidious onset

Slow progression (weeks to months)

Less severe constitutional
symptoms (e.g., low-grade fever

, malaise, chills, dyspnea, back pain,
weight loss)

Early-onset: < 1 year after surgery
Late-onset: > 1 year after surgery

Viridans streptococci
S. aureus
Enterococci

HACEK

Early-onset: Coagulase- negative
staphylococci, S. aureus, or gram-
negative bacilli (most common)
Late-onset: Coagulase- negative
staphylococdi, S. aureus, Viridans
group streptococci (most common)

Native valves with prior injury or
congenital defects

Mechanical valves
Bioprosthetic valves

Acute bacterial endocarditis

+ Acute onset

. + Rapid, fulminant progression
Clinical PIS prog
(days to weeks)
features 0

+ Severe constitutional
symptoms (e.g., high fever)

+ Most common: S. aureus
(associated with large

. vegetations that can destroy
Main
the valves)
pathogens .

+ Others: group A hemolytic
streptococci, S.pneumoniae,
N.gonorrhoeae

Affected
fI ¢ Healthy native valves
valves
NOAMAN GWELY
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b. Classification by location of valves involved :

Right-sided endocarditis Left-sided endocarditis

+ Bacterial thromboemboli to
pulmonary vasculature (e.g.,

due to lung
abscess, pulmonary
embolism) _ _
e e r . . + Emboli to systemic vasculature
Distinguishing | ¢ Clinical features of right heart .
s , , - ¢ C(linical features of left heart
clinical failure (e.g., peripheral pitting failure ( d |
ailure (e.g., dyspnea, pulmona
features edema, abdominal pain from §- dyspnea, p

ry edema
hepatic congestion) y )

+ Often associated with venous
instrumentation (e.g., IV
drug use, indwelling venous
catheters)

¢ S. aureus (MSSA more often

. than MRSA) o ,
Main , + Viridans group streptococci

¢ Streptococci .
pathogens , +  Community-
+ Coagulase-negative

staphylococci

+ S.aureus

acquired enterococci

Affected ¢ Tricuspid ¢ Mitral
valves + Pulmonic + Aortic
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Infective Endocarditis

iNVESTIiGATIONS :
¢ Anemia.
Blood ¢ Leucocytosis
picture: ¢+ 1 ESR& CRP
L 2

Acute phase reactants.

" MOST iMPORTANT LAB. iNVESTiGATiON"
¢ Itis positive in most of the cases.

¢ Atleast 3 blood samples are taken during fever. The results are
observed from 3 days up to 3 weeks.

Blood ¢ Samples are cultured under aerobic & anerobic conditions.
Culture: ¢ If the patient was taking penicillin, penicillinase enzyme should be
added.
¢ Culture-negative endocarditis may be due to:
e Prior use of antibiotics.
e Infection with other organisms, e.g.: hacek, fungi, rickettsiae.
Urine ¢ Hematuria: Gross or microscopic.
analysis: ¢ Proteinuria: and casts.
A. TRANS-THORACiC ECHO:
¢ The underlying cardiac lesion.
¢ Any heart complication.
¢ VEGETATIONS, however, small vegetations may be missed.
B. TRANS-OESOPHAGEAL ECHO: " MOST iMPORTANT iNVESTiGATiON "
¢ Detects small vegetations missed by trans-thoracic echo.
Echo :
Bacterial endocarditis of mitral valve Aortic valve vegetation
Immunologic | ¢ Circulating immune complexes: may be detected.
tests: ¢ Rheumatoid factor: may be positive.
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DiAGNOSIS :

"MODIFiED DUKE CRIiTERiA "

Major criteria

¢ Positive blood cultures (any of the following):

e Typical organisms from two separate samples:

Viridans streptococci

S.aureus

S.gallolyticus

HACEK group

Community-acquired enterococci without a primary focus

LIS S A ¥

e Persistently positive cultures with microorganisms consistent

with endocarditis :
a. 22 positive blood cultures drawn >12 hours apart.

b. All of 3 or a majority of > 4 separate blood cultures.
e One positive culture for coxiella burnetii or an anti-phase 1 1gG
titer of > 1:1800
¢ Characteristic echocardiographic findings of IE.
¢ New valvular regurgitation.

Minor criteria

I) Predisposing conditions (i.e. predisposing heart condition at high
or intermediate risk of IE or PWIDs)
II) Fever defined as temperature >38°C
I1I) Embolic vascular dissemination (including those asymptomatic
detected by imaging only):
e Major systemic and pulmonary emboli/infarcts and abscesses
* Haematogenous osteoarticular septic complications (i.e.
spondylodiscitis)
e Mycotic aneurysms
e Intracranial ischemic/hemorrhagic lesions
e Conjunctival hemorrhages
e Janeway's lesions
IV) Immunological phenomena:
e Glomerulonephritis e Roth spots
e Osler nodes e Rheumatoid factor
V) Microbiological evidence:
e +ve blood culture but not meet major criterion as noted above
e Serological evidence of active infection with organism
consistent with IE

Pathological
Criteria

¢ Microorganisms demonstrated by tissue culture or histology
¢ Characteristic histologic features of active endocarditis
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Definite Possible | Rejected

: jnn::jls:ac;l:le;fninor ¢ Does not meet criteria for
criteria ¢ 1major and 1 minor definite or possible at
« 5 minor criteria criteria admission with or
) ¢ 3 minor criteria without a firm alternative
¢ Pathology/histology diagnosis
findings
TREATMENT

CYAntibiotics :
;e mpiric anibiotic therapy ;

+ The goal is to provide broad-spectrum coverage for potential bacterial causes of IE
(including multidrug-resistant organisms) until blood culture results are available.
¢+ Common empiric antibiotic regimens

= Native valve endocarditis: vancomycin PLUS a beta-lactam (eg. ceftriaxone,
cefepime)

= Prosthetic valve endocarditis: Add gentamicin PLUS rifampin to vancomycin
PLUS a beta-lactam (if < 1 year after placement).

VALVE TYPE CLiNiCAL PRESENTATION COMMON REGIiMEN
+ Vancomycin
Acute bacterial endocarditis (days) y _
NATiVE VALVE + PLUS cefepime
ENDOCARDITIS Subacute bacterial endocarditis | + Vancomycin
(weeks) + PLUS ampicillin-sulbactam
+ Vancomycin
+ PLUS gentamicin
<1 year after valve placement i )
PROSTHETIC VALVE + PLUS rifampin
ENDOCARDITiS + PLUS cefepime
+ Vancomycin
> 1 year after valve placement )
+ PLUS ceftriaxone

NOAMAN GWELY on



https://next.amboss.com/us/article/mm0VTg#IlowZDkyYWYxZWFiMjM5NDY1NzIxZGEwMjU0OWM2MTg1NCI=
https://next.amboss.com/us/article/CS0qbf#IlphMzMzNTUwNTQxOGI5NjhiMDZjYjM2Y2Q4NzE0OTlkZSI=
https://next.amboss.com/us/article/CS0qbf#IlphMzMzNTUwNTQxOGI5NjhiMDZjYjM2Y2Q4NzE0OTlkZSI=
https://next.amboss.com/us/article/_f05K2#IloxMjNkMjIzN2M2OTQ5ZTI3Yjk5ODVmYTY3YWNjMzc4MyI=
https://next.amboss.com/us/article/7l04yT#IlpiYmMxYWM0ODE4MmM4ODUwZDEwOTk2N2ZmM2QyZTM5MCI=
https://next.amboss.com/us/article/mm0VTg#IlowZDkyYWYxZWFiMjM5NDY1NzIxZGEwMjU0OWM2MTg1NCI=
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Infective Endocarditis

+ Based on culture and sensitivity results is recommended for all patients with IE.

TARGETED ANTiMiCROBiIAL THERAPY FOR iNFECTiVE ENDOCARDITiS

Organism

Prosthetic valve endocarditis
(common regimens)

Native valve endocarditis
(common regimens)

Methicillin-susceptible
staphylococci (e.g.,
MSSA)

+

One of the following: |+ One of the following beta-lactams:
1. Oxacillin 1. Nafcillin

2. Nafcillin 2. Oxacillin

3. Cefazolin 3. PLUS rifampin

4. PLUS gentamicin

Methicillin-resistant |+ Vancomycin + Vancomycin
staphylococci (e.g., + PLUS rifampin
MRSA) + PLUS gentamicin
+ One of the following:
Viridans group = Aqueous crystalline penicillin G
streptococci, S. = Ceftriaxone
gallolyticus + PLUS (if resistant to penicillin) gentamicin
+ Alternative: vancomycin
+ One of the following:
= Ampicillin
Enterococcus spp.

(penicillin-sensitive)

= Aqueous penicillin G
PLUS gentamicin
OR double beta-lactam therapy: ampicillin PLUS ceftriaxone

Enterococcus spp.
(penicillin-resistant)

Vancomycin
PLUS gentamicin

HACEK

+ +[+ +[+ +

First-line: ceftriaxone
OR one of the following:
= Ampicillin

= Ciprofloxacin

+ Duration of therapy: variable depending on many factors, e.g., drug regimen,
affected valve; can be 2-6 weeks or longer after the first sterile blood culture

+ Blood culture-negative endocarditis: empiric therapy until additional

investigations (e.g., serology) yield results
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11 BSurgical Treatment :

Indications

Prosthetic valve endocarditis

Valve dysfunction leading to heart failure

Uncontrolled infection: eg. enlarging vegetation, persistent
bacteremia

Perivalvular extension or complications eg, abscess,
pedaneurysm, fistula & heart block

Fungal endocarditis

High embolic risk: e, mobile vegetation >10 mm, recurrent
embolium

Surgical options

Valve replacement or valve repair.

PREVENTION: ENDOCARDITiS PROPHYLAXIS

+ Prophylaxis is indicated prior to certain procedures with a high risk of bacteremia

in patients with high-risk cardiac features.

+ Cardiac risk factors requiring IE prophylaxis (for procedures that may

cause bacteremia)

e Presence of prosthetic cardiac valve or material

e History of endocarditis

e Certain types of congenital heart disease (CHD), e.g., unrepaired cyanotic CHD,

repaired CHD (within 6 months of repair), repaired CHD with residual post-

operative shunt or regurgitation

+ Procedures requiring IE prophylaxis in patients at risk for IE :

e Some dental procedures including tooth extraction and routine dental cleaning

e Any invasive procedure involving infected tissue (e.g., abscess drainage)
e Placement of a CIED [40ll46]
e Surgical placement of prosthetic cardiac or intravascular material (e.g., heart

valve, intravascular graft) [46]

+ Common regimens (usually administered 30-60 minutes prior to the procedure):

. + No penicillin allergy: amoxicillin OR ampicillin OR cefazolin
Prior to dental . : : .
+ Penicillin allergy: a macrolide (e.g., azithromycin)
procedures ,
OR doxycycline
Prior to + Cefazolin
zolin.
CIED placement

NOAMAN GWELY

104


https://next.amboss.com/us/article/ps0LDh#IlpiYzBkMGZmMTUzYmM1YzdhMjc1ODk4MTVkMGM4NDJmZCI=
https://next.amboss.com/us/article/CS0qbf#Ilo5ODc3MGVhZjZmZjhhZDMwYTIzODQ5ZDdiODFiOTdhMSI=
https://next.amboss.com/us/article/EH08Hh#Ilo0YmQzYTUyMTNiY2VjNzAyMWEyZDA4MDI2ZmVjM2VlNSI=
https://next.amboss.com/us/article/CS0qbf#IlpkMWM2ZWRmNDYwNzAxOTc2YzE3MjM1NzUzMzE5M2ZjYSI=
https://next.amboss.com/us/article/Oo0IXS#IlphN2ZkNDYzNmI0YzdlODE5MjlhNjA3MWMyNjVlZDFhYiI=
https://next.amboss.com/us/article/DS01bf#Ilo4Y2Q0YzMyM2I4NGZhYmI2YzA4N2FhYzQ4MDc3Mzc1MiI=
https://next.amboss.com/us/article/Oo0IXS#IlowOTI5NGFiYzJmYWY3ZmU3YTcxMTBhMmJmY2UyZDZmOSI=
https://next.amboss.com/us/article/DS01bf#Ilo4Y2Q0YzMyM2I4NGZhYmI2YzA4N2FhYzQ4MDc3Mzc1MiI=
https://next.amboss.com/us/article/DS01bf#Ilo4Y2Q0YzMyM2I4NGZhYmI2YzA4N2FhYzQ4MDc3Mzc1MiI=
https://next.amboss.com/us/article/CS0qbf#Ilo5ODc3MGVhZjZmZjhhZDMwYTIzODQ5ZDdiODFiOTdhMSI=
https://next.amboss.com/us/article/jp0_6S#IlpjNjlmZTJhZmVkZGIyYWU1NzllZTI5NWNmYWFiNzFmNCI=
https://next.amboss.com/us/article/aq0QCS#IlpjNWU0YmM1ZjZhOWE3MTg4ZjQ4MDY2MDNiMjZlODIzNCI=
https://next.amboss.com/us/article/ql0CBT#Ilo2ZTJiMjE4ODg0MzY1Nzc3Y2VhOTAzMDAzODUzNmZlMyI=
https://next.amboss.com/us/article/Up0bKS#IloxYTg4NmU0YmMxNjEzNDExODFiOGVmYzE2YjgwYTg5MSI=
https://next.amboss.com/us/article/Up0bKS#IloxYTg4NmU0YmMxNjEzNDExODFiOGVmYzE2YjgwYTg5MSI=
https://next.amboss.com/us/article/mm0VTg#Ilo5MGIyMmE1ODJkZDQzMDg3OGEzM2I2Y2Y5N2ZkMGQ0ZiI=
https://next.amboss.com/us/article/mm0VTg#IloyNGI5MDZjOGZmZDY4NDliN2JiNDRiZTg3YmY1ZGNlOSI=
https://next.amboss.com/us/article/mm0VTg#Ilo4YjJlNmVhNmY0ZjI4ODQxNTUyN2Q4ZWI3ZjVjM2RjMiI=
https://next.amboss.com/us/article/mm0VTg#Ilo5MGIyMmE1ODJkZDQzMDg3OGEzM2I2Y2Y5N2ZkMGQ0ZiI=
https://next.amboss.com/us/article/mm0VTg#IlpmNzlmODYyMjZhZDNjNTQzODhmMGZjNjNkNDI5OWFlYyI=
https://next.amboss.com/us/article/mm0VTg#Ilo5ODg0YzE3M2NkOGJjZDM2ZDQ0ZWI4NWVhOGFjZmVjMiI=
https://next.amboss.com/us/article/mm0VTg#Ilo3YmU4NDRlNjQxZTM5YzM4YmM2NzljYzAyZjdmODI4NSI=
https://next.amboss.com/us/article/ql0CBT#Ilo2ZTJiMjE4ODg0MzY1Nzc3Y2VhOTAzMDAzODUzNmZlMyI=
https://next.amboss.com/us/article/mm0VTg#Ilo4YjJlNmVhNmY0ZjI4ODQxNTUyN2Q4ZWI3ZjVjM2RjMiI=

T8 ) Cardiology - Manchester . .
. Infective Endocarditis

+ |E prophylaxis is not routinely recommended prior to nondental procedures

(including respiratory, skin, musculoskeletal, gastrointestinal, and genitourinary

procedures) unless infected tissue is present.

DiFFERENTIAL DIiAGNOSIS :
a. RHEUMATIC FEVER.

b. Causes of: fever in a cardiac patient.
c. Causes of: embolization.
d. Causes of: GN.
e. Causes of: tender splenomegaly.
f. Precipitating factors of: heart failure.
\ Rheumatic Fever Infective Endocarditis \
Fleeting arthritis Yes No
Erythema marginatum Yes No
Petechiae No Yes
Hematuria No Yes
Clubbing No Yes
Splenic enlargement No Yes
Embolization No Yes
Culture -ve +ve
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DISEASES OF THE PERICARDIUM

EXAMPLES :
1. Dry pericarditis. 3. Pericardial effusion.
2. Constrictive pericarditis. 4. Adhesive pericarditis.
A. Dry Pericarditis :
DEFiNiTiONS:
+ Inflammation of pericardium that either occurs as an
Acute pericarditis isolated process or with concurrent myocarditis (myo-

pericarditis)

Relapsing/ recurrent | ¢ Recurrence of symptoms after a symptom free period of
pericarditis 4-6 weeks

Chronic pericarditis ¢ Inflammation of pericardium that lasts > 3 months.

i . + Condition predominantly affecting myocardium with
Peri myocarditis

pericardial involvement.

— Parietal layer of
serous pericardium

— Pericardial cavity

A Visceral layer of
—— serous pericardium
L (epicardium)

Myocardium
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ETiOLOGY :

L 2

L 2

Idiopathic.
Infectious:
o Most commonly viral (e.g., coxsackie B virus).

o Bacterial (e.g., Staphylococcus spp., Streptococcus spp., or M. tuberculosis)

o Fungal
o Toxoplasmosis
Myocardial infarction:
o Postinfarction fibrinous pericarditis: within 1-3 days as an immediate
reaction
o Dressler syndrome: weeks to months after an acute myocardial infarction
Postoperative (postpericardiotomy syndrome): due to blunt or sharp trauma to
the pericardium
Uremia: e.g., due to acute or chronic renal failure
Radiation
o Exudative pericarditis: develops acutely during or after radiation therapy.
o Constrictive pericarditis: develops several years after radiation therapy.
Neoplasms (e.g., Hodgkin lymphoma)
Autoimmune connective tissue diseases (e.g., rheumatoid arthritis,
systemic lupus, scleroderma)

¢ Trauma.
CLiNiCAL PiCTURE :

A, TR (FAHM).

8. T " CHEST PAIN " :
Due To - Inflammation of both pericardium & adjacent

pleura.
Site Pericordial & radiate to shoulders.
Symptoms Duration : Continuous.

Character: Severe Stretching,.
Increase by : Inspiration & movements of chest wall.
Decrease by: Sitting up & leaning forward.
Ass. Symptoms : | Pleuritic chest pain
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A. MFever.
8. m Pericardial Rub :
Due To: Friction () 2 layers of inflamed pericardium.
) Site Best heard over the Base of heart & Bare area.
Sighs
Timing : Systole = Diastole.
Character: Stretching.
Pressing the stethoscope against the chest
Increase by :
wall.
C licati ¢ Pericardial effusion.
omplications |, Constrictive pericarditis.
iNVESTIiGATIONS :
¢ ECG:

e Elevated ST segment.

e Flat orinverted T waves.
+ Investigations of the cause.

DIiFFERENTIAL DIAGNOSIS :
+ DD of the causes of dry Pericarditis.

+ DD of the causes of acute chest pain.
+ DD of the causes of elevated ST segment :

. " Prinzmetal
Items Acute pericarditis ,
angina

Elevated ST Concave upwards Convex upwards Flat

Elevated ST In all leads In some leads In some leads

Pathological Q

Absent Present Absent
wave
Cardiac
Normal Elevated Normal
enzymes
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ST segment elevation morphologies

~ i

[ Typical of non STEMI causes like | i
Benign Early Repolarization or ( Typical of STEMI

Acute pericarditis | Apex_

CONcave | |nonconcavelconvex) '™

@ 2018 Jasen Winter - ECE & Cardiology IHustration Page

J

TREATMENT :

+ GOALS OF THERAPY :
a. Relief of pain

b. Treat the underlying disease process
c. Prevent Cardiac tamponade and constrictive pericarditis.

+ DRUGS .

NSAIDS + ASA: 650 g3-4hr. for 1-2 wk after complete resolution of Sx

+ |buprofen: 300-600 q 6-8 hrs x 1-4days.
. + if noresponse after 48hr to NSAID

Steroids )

+ use concurrent with NSAID
.. ¢ Useful in chronic cases +/- NSAID
Colchicine . . .
+ Useful in recurrent pericarditis.
Treatment of | ¢ e.g:antibiotic or antifungal medication
cause + Most viral infections are self-limited.
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B. Pericardial Effusion :

DEFiNiTiON:
Pericardial + Accumulation of fluid in the pericardial space between parietal
effusion and visceral pericardium.
Cardiac + A patho-physiological process whereby elevated intrapericardial
pressure from a pericardial effusion causes compression of the
tamponade . . .
heart (especially right ventricle).
ETIOLOGY :
+ It occurs in all conditions that cause dry pericarditis especially:
+ TB: "Most common cause of pericardial effusion in developing
countries & in developed countries idiopathic’.
+ Malignancy.
¢ Viral.
Sero-pericardium: + Rheumatic.
"exudate" + Hemorrhagic pericarditis is a severe form of seropericardium
with excessive RB :
+ TB.

+ Myocardial infarction.
+ Renal failure.
+ Malignancy.

* Severe inflammation of pericardium due to: Infection by

Pyo-pericardium: ) .
pyogenic organisms, e.g. Staph. & Strept

Hydro- * Heart failure.

i ) * Hepatic failure.
pericardium:

* Hypo-proteinemia e.g. Nephrotic syndrome.

EHEL G * Hypo-thyroidism.
The pericardial fluid is frank blood :
* Rupture of heart: trauma orinfarction
Hemo-

* Rupture of coronaries: trauma during catheterization
* Rupture of dissecting aneurysm of the aorta.
* Hemorrhagic blood diseases.

pericardium:

Chylo- * Obstruction of thoracic duct
pericardium: * Rupture of thoracic duct
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PATHOPHYSIOLOGY :

+ MANIFESTATIONS DEPEND ON :
e Amount of fluid.

e Rate of accumulation.

+ CARDIAC TAMPONADE (SEVERE COMPRESSiON) OCCUR iN SEVERE CASES WHEN :
e Amount of fluid: fills the pericardial reserve volume.

e Rate of accumulation exceeds the rate of stretch of the parietal pericardium.

+  AMOUNT OF FLUiD NECESSARY TO PRODUCE CARDIAC TAMPONADE MAY BE :
e Assmall as 200 ml when the fluid collects rapidly.

e Over 2000 ml when it collects slowly (allowing adaptation of pericardial sac).

+ CARDIiAC TAMPONADE CAUSES | CARDIAC RELAXATION & | CARDIAC FilLiNG :
e Systemic congestion: due to stagnation of blood behind the heart.
e Low CO.

Cardiac tamponade

J Systemic
venous return

J Cardiac output

= =

/Decreased blood

flow to organs

Distended
neck veins

Intrapericardial ~~—5
fluid accumulation \/ /Q i
Heart compression —\— /

( A \ \

Decreased ventricular —<
diastolic filling \
Interventricular septum

shift toward the left

Hypotension 1

Pulsus paradoxus

Muffled
heart sounds
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CLiNiCAL PiCTURE:

1. Symptoms of Systemic congestion.
2. Symptoms of Low CO.

3. Pain:

+ Dull aching pain: due to stretch of the parietal pericardium.

A. 4. Pressures symptoms:
Symptoms + On lung: Dyspnea improves by sitting up - leaning forwards &
cough.
+ Onesophagus: Dysphagia
+ On left recurrent laryngeal nerve: hoarseness of voice.
5. Symptoms of the cause: e.g. TB toxemia.
1. Signs of systemic congestion:
+ Congested neck veins
4 m inspiratory filling of neck veins due to
failure of heart to accept 11 VR during inspiration
o [QDNEAHIEEIH K rapid deep Y wave
Normal jugular venous pressure
)
x
£
£
Neck vein %
O
a
( Time
B. Genera Friedreich's sign
. q Pericardial tamponade
Sighs
v
- Cardiac tamponade: elevated JVP (due to increased external atrial pressure), a prominent x descent (exaggerated atrial
relaxation), and a blunt or absent y descent (minimal ventricular filling)
Liver e Enlarged tender liver.
= ASCIiTES BEFORE EDEMA LL, DUE TO:
_ + Kinking of hepatic vein
Ascites ) . .
+ Obstruction of lymphatics passing through central
precox

tendon of diaphragm causes accumulation of lymph in
peritoneum
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2. Signs of LCOP: cold hand, pallor, low systemic BP, weak pulse.
3. Prayer's position.
4. Pulsus paradoxus: exaggerated inspiratory fall in BP (>10mmHg)
= Normally there is slight fall in BP during inspiration (<10 mmg)
= Notice that pulsus paradoxicus is an exaggerated of the normal &
not a paradox

Pulsus Paradoxus

[ Inspiration ]
/ \ " g
L &( Increased venous return Lung expansion ((Y
R" (negative intrathoracic pressure) )

(\
Right ventricle Pulmonary vasculature
enlarges expands
Septum pushes into Increased blood pools in
left ventricle pulmonary vasculature

N\ /

[ Decreased ﬁlllngoﬂe_ftventﬂdej

l Stroke volume l Pulse amplitude

The Paradox

one can detect beats on cardiac auscultation during
inspiration that cannot be palpated at the radial pulse

2

CAUSES OF PULSUS PARADOXiCUS:
1- Acute severe asthma 3- Constrictive pericarditis
2- Pericardial effusion 4- COPD
5- Restrictive Cardiomyopathy

Increase VR but the compression on the Rt side of the heart prevents the proper
filling of ventricle — no increase in COP

+ Expansion of the lung: taking part of COP of the Rt ventricle

So the net result is massive decrease in COP
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A] Inspection & palpation:
+ Apical pulsations: weak or absent.
+ Precordial bulge: may occur in children.

B] Percussion:
+ Dullness to the right border of the sternum.
C. Local + Dullness outside the apex.
+ Dullness on the pulmonary area (shifting dullness).

signs
+ BARE AREA: T size + stony dullness.
+ EWART'S SIGN: dullness over the left lung base due to its
compression collapse by the effusion.
C] Auscultation:
+ Muffled heart sounds.
COMPLICATIONS :

A. CARDIAC TAMPONADE : severe compression causing |, BP, 1JVP, HF or Shock.
IBeck's Triad: | BP, 1JVP, Muffled heart sounds.

B. CONSTRICTiVE PERICARDITiS.

iNVESTIiGATiONS:
A. ECG:
iNDiCATiON + All patients with suspected pericardial effusion
+ Used to rule out an ischemic cause
FiNDiNG iN :

+ Normalin smaller effusions
+ PERICARDIAL

+ alow voltage complexes and electrical alternans in larger
EFFUSION

effusions
+ Sinus tachycardia
+ Low voltage QRS complexes
+ CARDIAC + Electrical alternans: consecutive QRS complexes that alternate in
TAMPONADE height due to the swinging motion of the heart when surrounded

by large amounts of pericardial fluid
* Pulseless electrical activity (PEA) in cardiac arrest.
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B. CXR:

ve

awr 3 ve

Electrical alternans:

+ Not for diagnose pericardial effusion but to exclude other causes of dyspnea.
+ 250 ml of pericardial fluid must be present before an effusion is visible on CXR.

Normal in small effusions

+ Enlarged cardiac silhouette and clear lungs may be seen in
moderate effusions

+ Double countour of the cardiac borders.

L 2

¢ Pulmonary oligemia
+ Water bottle sign: the radiographic sign of a large pericardial
effusion in which the cardiac silhouette resembles a bottle

PA ViEW FiNDiNGS
Double ;ou;\::ur of the caiac borders. Water bottle sign:1
+ Posterior inferior bulge sign: a change in the silhouette of the
heart due to a pericardial effusion that collects in the posterior
inferior pericardiac recess and expands the pericardium
LATERAL ViEW
FiNDiNGS

Lateral view findings

NOAMAN CGWELY
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C. ECHOCARDIOGRAPHY :
+ The most sensitive test for detecting the presence of pericardial effusion & its

severity.

D. CARDIAC CATHETERIZATiON & ANGiOCARDiOGRAPHY:
+ Reveals a gap between the edge of the heart which contains the catheter and the

peripheral cardiac shadow.
+ Angiocardiography demonstrates the actual size of the heart inside the effusion.

E. OTHER iNVESTiGATIiONS FOR CAUSE:
+ Pericardiocentesis.

+ Pericardial biopsy: e.g. for TB or malignant.
+ Serology: for SLE.
+ Urea & Creatinine: for Renal failure.

NOAMAN GWELY 16




@ardiologg - Manchester

Diseases of pericardium

(Aspiration of effusion)

Indications

A. DIAGNOSTIC: "May be needed for diagnosis of the cause by
analysis of the pericardial fluid"
a. Features of exudate & transudate effusions:

Items Transudate ‘ Exudate
Proteins <3gm% >38gm%
Fluid protein / serum protein <0.5 >0.5
Specific gravity <1016 >1016
LDH <200IU/L >200IU/L
Fluid LDH / serum LDH <0.6 >0.6
Cells (WBCs) <1000 /cmm >1000/cmm

NB Characteristics of TB effusion:
1. Exudate: rich in Lymphocytes & RBCs.
2. TB can be detected by:
= Staining: ZN stain.
x Culture: Lowenstein-Jensen medium or BACTEC

= Animal innoculation: Guinae pig.
= PCR for TB DNA.
= Adenosine deaminase (ADA): TActivity of this enzyme.

b. Features of Pyopericardium:
= The fluid is purulent & contains many pus cells.
¢. Features of Hemopericardium:
= The fluid is bloody & contains many RBCs.
d. Features of Chylopericardium:
= The fluid is milky white & contains many fat, clears on
addition of ether & stains orange with: Sudan Ill.

B. THERAPEUTIC: See later.

C/l

+ Bleeding tendency.
¢ Uncooperative patient.

Sites of
aspiration

+ From outside the apex.
+ From the bare area.

Complications
of aspiration

+ Infection.
+ Arrhythmias.

¢ Trauma: myocardial rupture, pneumothorax.

NOAMAN GWELY

117



T8 ) Cardiology - Manchester . L
_ . Diseases of pericardium

DiFFERENTIAL DIAGNOSIS :
1. Congestive heart failure:

+ Different types of dyspnea (exertional, orthopnea, PND).
+ Oedema of LLs before ascites.
+ No pulsus paradoxus.
+ Heartis enlarged & there may be murmur & gallop.
2. Constrictive pericarditis:
+ Prominent y descent.
+ Pericardial calcification: on Chest x-ray.
3. Restrictive cardiomyopathy.
4. Liver cirrhosis & nephrotic syndrome.
5. DD of the cause of effusion.

TREATMENT :
1. Treatment of the cause: e.g. TB:
¢ Anti-TB drugs.
+ Corticosteroids:  to |inflammation & prevent constrictive pericarditis.
2. Pericardiocentesis :
Withdrawal of only 50 to 75 ml eliminates tamponade (compression) in most cases
+ Incardiac tamponade: torelieve dyspnea & compression.
+ In suppurative effusion: to drain pus & inject antibiotics.
+ Inmalignant effusion: toinject cytotoxic drugs.

3. Pericardiodesis: (Pericardial sclerosis with tetracycline)
+ Inmalignant effusion:  to prevent re-accumulation.
4. Pericardiectomy or pericardio-pleural window:
+ For massive & recurrent effusion not responding to medical ttt.
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C. Constrictive Pericarditis :

DEFiNiTiONS:
.. + (Characterized by compromised cardiac function caused by a
Constrictive ) . ) ) )
) .. thickened, rigid, and fibrous pericardium secondary to acute
pericarditis i .
pericarditis.
Effusive-
i .. + Pericardial effusion occurs in addition to a thickened pericardium,
constrictive .
) ... which can lead to tamponade
pericarditis

ETIOLOGY: ai
+ idiopathic.
¢ INFECTIONS:
e Tuberculosis.
e Bacterial, Viral, Fungal.

+ immunologic: ~ RA (but not Rheumatic Fever).

+ irradiation.

+ Most common cause in developed countries is idiopathic and post viral infections.

¢+ Most common cause in developing countries in TB.

PATHOLOGY:
+ Dense fibrous tissue adheres the 2 layers of the pericardium together and

constricts the heart.
+ Frequently it undergoes calcification.

PATHOPHYSIOLOGY:
¢ The rigid pericardium interferes with ventricular filling in late diastole.

+ Ventricular filling is not reduced in early diastole, but it gets reduced abruptly
when the elastic limit of the pericardium is reached.

+ Thisisin contrast to pericardial effusion where ventricular filling is reduced all
through diastole.
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CLiNiCAL PiCTURE:

Msumproms ;

a. Symptoms of Systemic congestion.
b. Symptoms of Low CO.
c. Symptoms of the cause: e.g. TB toxemia.

[Msions ;

Signs of CAUSE:

+ eg. TB.

General

1. Decubitus: No special decubitus.
2. Signs of: Systemic congestion:
+ Neck veins:
e Congested pulsating neck veins.
e Kussmaul's sign: Due to failure of the right side of the heart
to accept the increased venous return during inspiration.
e Freidreich's sign: Prominent descent due to rapid emptying
of the congested neck veins in a short time after opening of

the tricuspid valve.

Constrictive pericarditis

+ Enlarged tender liver.

+ Ascites before oedema of lower limbs (ascites precox).
3. Signs of:

+ Low CO:

+ Low SBP, weak pulse, pallor.

¢ Pulsus Paradoxus: in 30 % of the cases.
4. AF: in 30 % of the cases.

Cardiac

1. Precordial examination:
+ Apical pulsations: weak or absent.
2. Auscultation:
+ Muffled heart sounds.
+ Pericardial Knock: A sharp diastolic sound due to the sudden
halting of the relaxing ventricles by the rigid pericardium.

NOAMAN GWELY
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Diseases of pericardium

iNVESTiGATIONS .

ECG

+ Low voltage.

+ Diffuse nonspecific ST - T changes (Depressed ST, inverted or

flat T).
+ AF: in 30 % of cases.

CXR

+ Cardiac shadow is small.

+ Calcification of the pericardium is diagnostic.

+ Diminished cardiac pulsations under the screen.

¢ Pulmonary oligemia.

Echocardiography

¢ Pericardial thickening.

Cardiac
catheterization &
angiocardiography:

¢ Squareroot sign: "Early dias
in: RV & LV ventricular pressu

125

Normal

100

75

50

25

0

RV =
g \4
i P - =

tolic dip followed by a plateau”
re tracings.

[\LV

|

LA

125
v 1\
100
Square root
sign
Thickened 72
constrictive
pericardium 50
RV v (Y>X)
Equalization 25 jﬁ / ==y g
of diastolic | ____] _\\___/L%,{_—_’_};\‘:,ﬁv__\::,{ 2 _:.\_‘_,LE
pressure . e i RA Y LA

Atrial contraction reduces atrial volume and increases atrial pressure (A wave).
Ventricular contraction causes initial small C wave and as atrial relaxation ensues,
atrial enlargement occurs with pressure decrease (X descent). Passive atrial filling

causes V wave until AV valves open and pressure rapidly drops (Y descent) as ventricles
relax. Following ventricular systole, an active and passive filling phase follows—pressure

lowest in active phase.

High atrial pressure when the AV valves open results in
rapid early filling (rapid Y descent) until filling abruptly
stops (square root sign). There is equalization of late
diastolic pressures. The RV diastolic is usually > 3 RV
systolic pressure.

CT & MRI

+ Most important investigation.

+ Very sensitive in detecting:

Pericardial thickening.
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DiFFERENTIAL DIiAGNOSIS .
+ Congestive heart failure.
¢ Pericardial effusion.

+ Restrictive Cardiomyopathy.
+ Liver cirrhosis & nephrotic syndrome.
+ DD of the cause of constrictive pericarditis.

TREATMENT :
+ Pericardiectomy : Is the definitive therapy.

+ Treatment of the cause: Anti-TB drugs (before & after pericardiectomy).
+ Medical treatment for the edema and AF.
+ Diuretics.
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DEFiNiTiON OF HYPERTENSION:
+ Based on blood pressure measurement strategy:

Systemic Hypertension

ACC/AHA

e =130/80 =130/80 =130/80 = 110/65 =125/75
Quidelines
SRR > 140/90 > 135/85 > 135/85 > 120/70 >130/80
Quidelines

+ SBP: systolic blood pressure

+ DBP: diastolic blood pressure

+ ACC/AHA: American College of Cardiology/American Heart Association.

+ ESC/ESH: European Society of Cardiology/European Society of Hypertension
+ ABPM: ambulatory blood pressure monitoring

+ SMBP: self-measured blood pressure.

CLASSIFiCATiON:

 Parameter ACC/AHA | ESC/ESH
Deflnition of > 130/80 > 140/90
hypertension

Optimal: <120/80
Normal: 120-129/80-84

High normal: 130-139/85-89

Normal Blood 4+ Normal: <120/80
pressure + Elevated 120-129/<80

+
+
+
+ Grade 1: 130-139/80-89 + Grade 1: 140-159/90-99
+ Grade 2: 2140/90 + Grade 2: 160-179/100-109
+
+
+

Hypertension
Stages
Grade 3: > 180/110
Age specific BP | + = 65y:<130/80 < 65 y: <130/80
targets + 265Y:<130/80 2 65 y: <140/80

European Guidelines are universally more acceptable
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NB:
+ Diagnosis should not be made on a single office visit.
+ Usually 2-3 Office visits at 1-4-week intervals (depending on BP level)are required to
confirm the diagnosis of hypertension.
+ Diagnosis might be made on a single Office visit, if BP is 2180/110 mm Hg, and there is
evidence of cardiovascular disease (CVD).

+ Diagnosis is based on: Office (Clinic) measurement.
+ If possible, diagnosis is confirmed by out-of-office measurement (ABPM &/or HBPM).

SUBTYPES AND VARIANTS:

1. White coat hypertension 2. Masked hypertension

+ Elevated BP readings in a clinical setting |+ Normal BP readings in a clinical setting
(caused by anxiety) but normal readings but consistently elevated readings when
when measured elsewhere. measured elsewhere.

+ Therefore: Ambulatory BP monitoring is |+ Therefore: Ambulatory BP monitoring is
required). required).

In-office blood pressure \ out of office blood pressure

Sustained HTN Elevated Elevated

@ iNTERPRETATION OF BLOOD PRESSURE READING : \

White coat HTN

o Elevated Normal
(Isolated clinic HTN)
Masked HTN (Isolated
Normal Elevated
\ Ambulatory HTN)
— —

3. Isolated systolic hypertension

Definition |+ Elevated SBP (= 140 mm Hg) with DBP within normal limits (< 90 mm Hg)

+ Most common: decreased arterial elasticity and compliance due to aging
+ May also be secondary to increased cardiac output due to:
Etiol = Anemia
9094 = Hyperthyroidism
= Chronic aortic regurgitation

= AV fistula

NOAMAN GWELY
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4. Hypertensive Dippers 5. Hypertensive Non-Dippers
(Nocturnal HTN =120/70)

BP does not fall at night (Non-Dippers)
BP falls at night (This is classic) | (Nocturnal | in average daytime SBP & DBP of <10%)
or even BP rises at night (Reverse Dippers)

More common Less common
Better outcome Worse outcome
6. Hypertensive Urgencies 7. Hypertensive Emergencies
Severe form of HTN = 180/120 mm Hg not Severe form of HTN 2 180/120 mm Hg
associated with acute HMOD associated with acute HMOD

HMOD= Hypertension-Mediated Organ Damage

More common Less common

May occur: superimposed on preexisting Hypertension (common) or de novo (rare)

8. Resistant Hypertension 9. Refractory Hypertension
+ Uncontrolled BP (>140/90 + Uncontrolled BP (>140/90 mmHg)
mmHg) despite being despite being compliant é > 5
compliant é 3 antiHTN antiHTN medications, including a
Definition medications, including a long-acting thiazide diuretic, such
diuretic [Confirmed by as chlorthalidone, and
ABPM or HBPM] mineralocorticoid receptor
antagonist such as spironolactone.
. 10-20% of treated Hypertensive 5% of patients with uncontrolled
Incidence _ _ ,
patients resistant Hypertension
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Use validated automated electronic
1 upper-arm cuff device?

Home: take 2 readings with Q\'(,
1 min interval between and < Quiet room with comfortable
use averagec© < 2 temperature
Q, .
o
"? Cuff to fit arm size®
Office: take 3 readings with o
1 min interval between 4 Mid-arm at heart level No smoking, caffeine, food,
readings use average of the 5 IRVRS AU w drug intake or exercise 30
last 2¢ % min before measurement
=
9. = 3.

o

=

o

o

Remain seated and relaxed
Bare arm resting on table 8 4 for 3-5 min
mid-arm at heart level - ¥
pe)
OS[.
(I/-e
Legs uncrossed, feet flat on floor 7 A 5.  No talking during or between

measurements

Sitting with back supported by chair

¢+ Measure BP in both arms :
= If there is a consistent difference between arms >10 mm Hg in repeated
measurements, use the arm with the higher BP.
= If the difference is >20 mm Hg — investigations.

EPIDEMiOLOGY:

+ Hypertension affects between approximately one-third and one-half
of adults in the US.
e Primary hypertension: accounts for ~ 90% of cases of

hypertension in adults and prevalence is increasing in children
and adolescents.

e Secondary hypertension: accounts for ~ 10% of cases of

Prevalence hypertension in adults

+ Prevalence increases with age: Approximately 65-75% of adults
develop hypertension by 65-74 years of age.

+ Rates are highest in African American individuals, followed by white
individuals, and lowest in Asian American and Hispanic individuals.

+ ~ 60-87% of overweight and ~ 73-95% of obese patients are

affected.
sex + & > 9 below 65 years of age
+ After menopause, prevalence increases in women.
NOAMAN GWELY
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Systemic Hypertension

ETiOLOGY:

+ Multifactorial etiology including epigenetic, genetic, and environmental factors
+ Directly related to total peripheral resistance and cardiac output

Risk
factors:

+ Nonmodifiable risk factors
+ Positive family history
+ Race and ethnicity
+ Advanced age
+ Modifiable risk factors
+ Overweight and obesity (greatest modifiable risk factor)
+ Uncontrolled diabetes
+ Smoking
+ Excessive alcohol intake
+ Diet high in sodium and low in potassium
+ Physical inactivity
+ Psychological stress

Theories :

A. ACTiVATIiON OF THE RAAS
+ 7Tsecretion of renin which converts angiotensinogen to angiotensin

I, and then to Angiotensin Il which causes hypertension through:
= AT Il is a very potent VC causing 11 PR.

= AT Il stimulates aldosterone secretion — salt & water retention.

B. ACTiVATiON OF THE SNS
+ 1 secretion of catecholamines will cause VC & 11PR.

C. VASCULAR HYPERTROPHY & ENDOTHELIAL DYSFUNCTION :
+ 1 production of certain growth factors — vascular hypertrophy
—11 PR & hypertension.
+ Hypertension — vascular endothelial injury (endothelial
dysfunction) —further 11 the production of growth factors —
more hypertension.

D. iNSULIN RESiSTANCE: (iR)
+ HTN is a member of the cardiometabolic syndrome

+ Peripheral resistance to insulin occurs — secondary

hyperinsulinemia that elevates the BP through:
a. Increased Na reabsorption in the renal tubules.
b. Increased sympathetic activity
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Systemic Hypertension

A) ETiOLOGY:

Renal causes

A. RENAL PARENCHYMAL:
+ Diabetic nephropathy: Most common.

+ GN: 2" most common.
+ Polycystic Kidney: 3" most common.
+ Collagen diseases: SLE & PAN.

B. RENAL VASCULAR:

+ Renal artery stenosis (e.g, due to atherosclerosis, fibromuscular

dysplasia, polyarteritis nodosa).

PiTUITARY: Acromegaly.
THYROiD: Hypothyroidism, or Hyperthyroidism (ISH).

Endocrinal PARATHYROID: Hyperparathyroidism.
causes ADRENAL GLAND:
e Adrenal medulla: Pheochromocytoma.
e Adrenal cortex: Cushing's syndrome & Conn's syndrome.
Neurological 1iCT (Cushing reflex).
causes LESiONS OF: medulla & hypothalamus.
Catecholamines. + Caffeine
Corticosteroids. ¢ Cox-2 inhibitors and NSAIDs.
Carbenoxolone. + Calcineurin inhibitors (CNI):
Drugs : )
cCP Cyclosporine & Tacrolimus.
Clozapine + Erythropoietin
Cocaine
Coarctation of the aorta.
Obstructive sleep apnea (1 catecholamines during apneic phases
— secondary hypertension).
Miscellaneous Polyarteritis nodosa.

Polycythemia rubra vera.
Pregnancy:

= Gestational HTN (no proteinuria)
= Toxemia (with proteinuria).
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+ Most common causes in adults:
= < 40 years of age: thyroid dysfunction, fibromuscular dysplasia, and renal
parenchymal disease
. 40-64 years of age: hyperaldosteronism, thyroid dysfunction, and obstructive
sleep apnea
= 2 65 years of age: renal artery stenosis
* Most common causes in children and adolescents (< 18 years of age):
= Renal parenchymal disease and coarctation of the aorta.

B) SiGNS SUGGESTIVE OF SECONDARY HYPERTENSION:

+ Severe hypertension :
« Resistant hypertension
« Target organ damage disproportionate to the degree of hypertension
« Hypertensive emergency

¢ Unusual onset of hypertension :
« Abrupt onset
« Onset at <30 years of age
« Onset of diastolic hypertension at > 65 years of age
« Exacerbation of previously controlled hypertension
» Drug-induced hypertension

+ Unprovoked or significant hypokalemia.

+ Aortic dissection is a (rare) life-threatening cause of secondary hypertension that may
manifest with a blood pressure difference between the right and left arm.
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Systemic Hypertension

C) SiGNS SUGGESTIVE FOR THE CAUSE OF SECONDARY HYPERTENSION:
) Renal Hypertension :

Renal artery stenosis Renal parenchymal disease
(Reno-vascular HTN)
+ Atherosclerosis (~ 90% of + Diabetic nephropathy.
cases): occurs more often in + GN.
men > 50 years of age; + PCKD.
Etiology increased risk in smokers (3) + SLE & PAN
+ Fibromuscular dysplasia (~ 10%): |+ CKD.
mostly affects women < 50
years of age
+ Resistant hypertension + Urinary symptoms
+ Recurrent flash pulmonary + History of excessive analgesic
edema use
Potential + Abdominal bruit + Family history of polycystic
indications for |+ 1 Serum creatinine (by > 50%) kidney disease
further workup |  within 1 week of starting + Abdominal mass (ADPKD)
an ACEIl or ARB + 1 Serum creatinine
+ Hypokalemia + Abnormal urine analysis (e.g.,
+ Asymmetric kidney size hematuria, proteinuria)
Workup and + Duplex ultrasonography or + Renal ultrasound
findings MRA.or CTA of the renal
arteries
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Primary
hyperaldosteronism
(Conn syndrome)

1) Endocrine Hypertension :

Potential indication for further
workup

Resistant hypertension

Stroke at < 40 years of age
Family history of early-onset
hypertension and/or primary
hyperaldosteronism

Adrenal incidentaloma
Possible hypokalemia with
consequent metabolic alkalosis

Systemic Hypertension

Typical findings

+ 1 Plasma aldosterone

conc. (2 10 ng/dL)

+ | Plasma renin activity

(< 1.0 ng/mL/hour)

+ 1 Aldosterone-to-renin

ratio on a morning
blood sample

+ Resistant hypertension
+ Paroxysmal hypertension
+ Episodes of headache, + 1 24-hour urinary
Pheochromoeytoma palp.itati.ons , and diapho'resis fractionatefj
+ Family history of endocrine metanephrines
tumors + 1 Plasma metanephrines
+ Cutaneous features suggestive
of NF type 1
+ Weight gain
ght gal . + 1 Serum cortisol
. + Osteoporosis _
Hypercortisolism ) ) o ) following a low-dose
. + Facial plethora, skin thinning, stria
(Cushing syndrome) dexamethasone
+ Muscle weakness )
) suppression test
+ Hyperglycemia
+ Heatintolerance, diarrhea
Hyperthyroidism ’ ’ + | TSH, 1 freeT
yperthy tachycardia, and/or tremor l f 4
Primary + Typically asymptomatic + 1 PTH level
hyperparathyroidism | + 1 Serum calcium + | Serum phosphates
+ Clinical features of acromegaly:
« Tumor mass effects like
Acromegaly + 1 Serum IGF-1

bitemporal hemianopia
« Typical facial features
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i) Others :

Coarctation of
aorta distal to left
subclavian artery

+ Potential indications for further workup:

e Blood pressure difference between upper and lower limbs
+ Workup and findings:

e Doppler echocardiography

e X-ray chest

e CTA or MRA chest and abdomen

Obstructive sleep
apnea

+ Pathophysiology:
e 1 catecholamines during apneic phases — secondary
hypertension
+ Potential indications for further workup:
e Resistant hypertension
e Obesity, snoring, and/or daytime sleepiness
e Nondipping pattern on 24-hour blood pressure monitoring
+ Workup and findings:
e Sleep studies often leads to resolution of hypertension.
+ Continuous positive airway pressure (CPAP)

Substance-related

+ Potential indications for further workup:
e Recreational drug use: amphetamines, cocaine, phencyclidine
e (affeine, nicotine, and/or alcohol use
e Use of certain medications: sympathomimetic drugs (e.g.,
decongestants), corticosteroids, NSAIDs, oral contraceptives
+ Workup and findings:
e Urine drug screening
e Response to withdrawal of suspected culprit
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CLiNiCAL PiCTURE:

A) CLASSiC PRESENTATION (NO CRiSiS)

+ MAJORITY OF PATIENTS: asymptomatic = silent killer.

SYMPTOMS |+ MINORITY OF PATIENTS: Headache, tinnitus, dizziness, palpitation &
epistaxis.

A. GENERAL:

+ Pulse: T pulse volume in ISH.

+ Blood pressure: persistent elevation > 140/90 mmHg (ESC/ESH).
+ Fundus examination: signs of HTN retinopathy.

8. CARDIAC:
SiGNS + Precordial examination: Signs of LVH with a heaving apex.
¢ Auscultation:

e S2:accentuated.
e Systolic ejection click.

L OVER THE AORTiC AREA
e Systolic ejection murmur.
e Soft early diastolic murmur:
o S4 OVER THE MIiTRAL AREA
FEATURES OF e.g. Cushing's syndrome.
THE CAUSE
FEATURES OF e.g. LVF.
COMP. :
su';)corSlf’crg:kliJ!?: .' P | Vasoconstriction
e N7 .
1 / | Hard exudates

Etio{ogy /

¥
i )
EsIo A / ‘r/ = IR Hypertensive retinopathy
Y 3 / { €
heochromocyt Carotid Stcnosis‘/\' :
T rtery ster |
Hypertensive nephro-
P < sclerosis, CKD
I I
\'Y [ 3
(W
\
\
|

Diagnostic criteria
B 13( I I

Subtypes
Hypertensive cardiomyopathy:
/ ‘} \ initially concentric, later cccc_mric
<L 40 ) ig an Aortic dissection hypertrophy of the left ventricle
or aneurysms
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B) HYPERTENSIVE CRiSiS

+ HYPERTENSIVE URGENCIES

e Severe form of HTN> 180/120 mm Hg not associated with acute HMOD.

e Asymptomatic or isolated nonspecific symptoms (headache, dizziness or

epistaxsis)

+ HYPERTENSIVE EMERGENCIES

e Severe form of HTN> 180/120 mm Hg associated with acute HMOD.
e TARGET ORGANS iNCLUDE: retina, brain, heart, arteries & kidneys.
o SPECiFiC CLiNiCAL PRESENTATIONS:

+ Associated é RETINOPATHY (flame-shaped hemorrhages &
papilloedema);
o |If associated é (flame-shaped hemorrhages only)—
Accelerated Hypertension.
Malignant e Malignant HTN & accelerated HTN have similar therapies
Hypertension & outcomes.
+ Other Associations: DIC, Encephalopathy & acute || renal
function.
e The hallmark is: small artery fibrinoid necrosis in retina,
brain & kidney.
Hypertensive
=l + Mentioned later
encephalopathy
Hypertensive , . . o
thrombotic + Severe HTN associated é hemolysis & thrombocytopenia in
. . the absence of other causes.
microangiopathy
+ CVS: Acute HF, ACS, Acute aortic dissection.
Other + CNS: Stroke (Ischemic or Hemorrhagic).
presentations |+ KIDNEY: AKI
+ PREGNANCY: Severe preeclampsia & eclampsia.

NOAMAN GWELY
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Hypertensive crises

Acute blood pressure increase
> 180 mm Hg systolic and/or 2 120 mm Hg diastolic

Hypertensive urgency p Hypertensive emergency
Hypertensive crisis without signs =i Hypertensive crisis with signs
of acute organ damage ! of acute organ damage
Headache Intracranial hemorrhage, stroke

. H tensi halopath
Lightheadedness, vertigo IRElESEIECREEPAICRAIY

. - Retinal hemorrhages
Epistaxis

o

Restlessness, insomnia

Hypertensive acute heart failure,
myocardial infarction

Hypertensive pulmonary edema

Aortic dissection

Renal failure

Potential triggers

e Nonadherence to antihypertensive therapy

¢ Drugs that may exacerbate hypertension (e.g., NSAIDs,
MAQO inhibitors, TCAs, cocaine, amphetamines, ecstasy,
stimulant diet pills)

e Acute and rapidly progressive renal disorders

e Pregnancy, eclampsia

® Pheochromocytoma, hyperthyroidism

e Collagen vascular diseases (e.g., SLE)

e Head trauma, spinal cord disorders

COMPLICATiONS:
A. ATHEROSCLEROSIS:
+ CAD (Angina & AMI).
+ CVD (TIA & Stroke).
+ PAD.
CVS

B. HEART & AORTA: :
¢ LVH, LVF: Systolic failure (HFsEF) & Diastolic failure (HFpEF).

+ Aortic dilatation (maybe Aneurysm) & aortic dissection.
+ Arrhythmias: Hypertension is the most common cause of AF

A. KiDNEY iNJURY: (Vasculature, Glomeruli, Tubules, Interstitium).
8. CKD, ESKD.

Renal

NOAMAN CGWELY
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1. Cerebral Atherosclerosis: (TIA & Stroke).
2. Hemorrhage: (Cerebral hemorrhage & SAH).
3. Hypertensive Encephalopathy:

+ Attack of sudden severe 1 1 of BP with generalized

arteriolar spasm.

+ Since the vasomotor tone of the cerebral arteries is
weaker than that of the peripheral arteries, therefore
the blood will rush to the cerebral circulation &
causes cerebral edema (failed auto-regulation)

Mechanism

o + Manifestations of T 1 ICT: headache, vomiting,
Clinical

et ae blurring of vision & Papilledema.

CNS + DCL & Convulsions: with no signs of lateralization.

Q: HOW TO DIiFFERENTIATE BETWEEN STROKE AND HYPERTENSIVE

ENCEPHALOPATHY?

STROKE HYPERTENSIVE ENCEPHALOPATHY
No signs of lateralization
(bilateral)

Signs of lateralization (unilateral)

4. Lacunar infarctions: Most common type of stroke
¢ Multiple small infarcts (in corona radiata, internal capsule,
cerebellum or basal ganglia).
+ C/P: asymptomatic, or mild manifestations (depending on the
area affected)

Grade Findings Symptoms
n Vessel diameter variation: arteriolar
constriction and tortuosity.
Gunn sign and marked constriction of Asymptomatic
Retinopathy II ve.s.sels and scelorosis of arteries (Silver
wiring)

Cotton wool exudate, hard exudate, retinal
III | hemorraghe, retinal edema, macular star
formation.

Decreased
and/or blurred
vision, headache

IV | Papilledema, optic atrophy

NOAMAN GWELY 16
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Gunn sign
arteriovenous Cl‘OSSiT\gS

(silver wiring).

HYPERTENSIVE RETINOPATHY : GRADE 3-4

GENERALISED
ARTERIOLAR ATTENUATION

A-V CROSSING CHANGES

>

»

COTTON WOOL SPOTS

EARLY MACULAR STAR

DR. CHARUDUTT KALAMKAR
SHRI GANESH VINAYAK EYE HOSPITAL
RAIPUR, INDIA.

GRADE iii, iV RETINOPATHY
DR . NOAMAN CWELY
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iNVESTiGATIiONS:

For cause:
(in secondary HTN)

1. Renal investigations: urine, renal functions, renal imaging.
2. Endocrinal investigations: lab tests for hormones, imaging.
3. Neurological investigations: CT, MRI brain.

4. Blood: CBC.

For complications

1. Cardiac investigations: CXR, ECG, Echocardiography.
2. Neurological investigations: CT, MRI brain.
3. Renal investigations: urine, renal functions, renal imaging

For detection of associated risk factors of atherosclerosis.

TREATMENT:

Aim of treatment

+ Complications: To avoid or decrease the development of
complications.

+ BP goal (ESC/ESH 2018)
e Achieve & maintain BP <130 /80 mm Hg in patients <65 Y.
e Achieve & maintain BP <140 /90 mm Hg in patients 265 Y.

Plan of treatment

a. Primary Hypertension:
1. Non- pharmacological treatment.
2. Pharmacological treatment:
e Hypertension é classic presentation.
e Hypertensive crisis (Urgencies & Emergencies).
e Hypertension in specific situations.
e Resistant Hypertension.
b. Secondary Hypertension: Treatment of the cause.
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I. Non-Pharmacological TTT (Life style modification )

+ Lifestyle measures alone may be trialed for 3-6 months in patients with:
= Elevated blood pressure.
= Stage 1 HTN and 10-year ASCVD risk <10%

+ Lifestyle changes for managing hypertension

o Approximate SBP
Intervention (in order of

. Target reduction in
effectiveness) . .
hypertensive patients
Weight loss (most effective 1 H k
J Ideal body weight mr?1 g Perxe
measure) reduction in body wt
Diet rich in fruits, vegetables, and
DASH diet whole grains 11 mm Hg
Low in saturated and trans fats
Decrease dietary sodium Daily sodium intake < 1500 mg 5-6 mm Hg
i il ium intake 3.5—
.~ Increase dietary Daily potassxnum lnta. e3.5 .5 g
kS . (preferably by increasing fruit and 4-5 mm Hg
o potassium .
vegetable intake)
d": < 2 standard drinks daily; #:
Decrease alcohol intake < 1standard drink daily 4 mm Hg
Provide counseling on alcohol use
disorder, if necessary.
Aerobic 90-150 minutes per week 5-8 mm Hg
9 Dynamic resistance o150 minut X ’
2 —150 minutes per wee mm
§ (e.g., weight training) 9071 P 4 8
ai Isometric resistance ]
i i Three sessions per week 5 mm Hg
(e.g., hand grip exercise)

+ Smoking cessation should be advised in all patients to reduce ASCVD risk.

+ Consider possible psychosocial factors or social determinants of health that may be
contributing to the patient's high blood pressure (e.g., stress, anxiety, lack of access
to fresh food) and make appropriate referrals where necessary.

+ Increased K intake should not be recommended for patients with advanced CKD.

NOAMAN GWELY 0
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Il. Pharmacological Treatment

A) HYPERTENSION & CLASSiC PRESENTATION

Initiation of BP-lowering treatment
(lifestyle changes and medication) at different initial office BP levels

High normal BP Grade 1 hypertension Grade 2 hypertension Grade 3 hypertension
BP 130-139 / 85-89 BP 140-159 / 90-99 BP 160-179 / 100-109 BP > 180/ 110

( Lifestyle advice j [ Lifestyle advice J [ Lifestyle advice

¥ ¥

Immediate drug
Consider drug treatment in high or
treatment in very very high risgk Immediate drug Immediate drug
high risk patients : - treatment in all treatment in all

Llfestyle advice )

with CVD, especially patients .W'th CVD, patients patients
CAD renal disease or

HMOD

¥

Drug treatment in

low-moderate risk Aim for BP control

patients without within 3 months
CVD, renal disease

or HMOD

after 3-6 months of
lifestyle intervention
if BP not controlled

Aim for BP control
within 3 months

European

@ Emspeg Society Williams, Mancia et al., J Hypertens 2018,36:1953-2041 and Eur Heart J 2018;39:3021-3104 @ Societyjof

H rt i
of Cardiology ypertension

Core drug-treatment strategy for
uncomplicated hypertension

Initial th lConsidker mgnot:erapy in

nitial therapy . . . ow risk grade 1 hypertension

Pill ——— ACEi or ARB + CCB or diuretic (systolic BP <150mmHg), orin
very old (280 years) or frailer patients

Triplesct:n?biQnation ACEior ARB + CCB + diuretic

1 Pill

X

Step 3 : -
N
. Triple combination + Res!stant hypertensmn Consider referral to a specialist centre
ills spironolactone or Add spironolactone (25-50 mg o.d.) for further investigation
other drug or other diuretic, alpha-blocker or beta-blocker

Beta-blockers
Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.g. heart failure, angina, post-MI, atrial fibrillation,
or younger women with, or planning, pregnancy

The core algorithm is also appropriate for most patients with HMOD, cerebrovascular disease, diabetes, or PAD

@ E S C European
European Society Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018,39:3021-3104 :“'etv of
of Cardiology ypertension
NOAMAN GWELY
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L 2

NB:

First-line medications for primary hypertension are thiazide, diuretics, ACE, ARBs, and

Dihydropyridine CCB

*

Do not prescribe an ACE and ARB together or in combination with a direct rein

inhibitor. This increases the risk of hyperkalemia and renal function and does not
provide additional benefits.

L 2

Patients with CKD potassium >5.5 mE/L and those who take potassium supplements

or potassium sparing drugs are at higher risk of hyperkalemia as an adverse effect

from pharmacological treatment for hypertension.

L 2

Do not abruptly discontinue beta blockers or alpha 2 agonists. They must be slowly

tapered to avoid triggering rebound hypertension.

B) HYPERTENSIVE CRiSiS (URGENCIES & EMERGENCIES)

*

It is generally unwise to lower the BP too quickly or too much. as ischemic damage

can occur in vascular beds that have reset their autoregulatory threshold to the
higher level of BP (Hypoperfusion)

*

HYPERTENSIVE URGENCIES .

Site + Hospitalization is not needed.
Goal + 20-25% reduction in MAP or <140 mm Hg SBP.
Duration + Within 24 hours.
+ Consider a rapid-acting oral antihypertensive agents:
Medications a. Clonidine c. Labetalol
b. Captopril d. Prazosin

+ HYPERHENSIVE EMERGENCGIES .

< GENERAL TREATMENT FOR ALL EMERGENCY:

Site + Hospitalization in an ICU.
+ 20-25% reduction in MAP or <140 mm Hg SBP.
Goal + Exception (Acute Aortic Dissection) — SBP is rapidly to <120
mmHg (20 min)
Duration + MAP should be by 10-20% in the 1 hour, then gradually during
the next 23 hours so that the final pressure | by 25%.
Medications |+ IV Therapy (See table)

NOAMAN GWELY
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Hypertensive emergencies requiring

Systemic Hypertension

immediate BP lowering with i.v. drug therapy

Clinical presentation

Time line and target for
BP reduction

First-line treatment

Alternative

Malignant hypertension with Several hours Labetalol Nitroprusside

or without acute renal failure [ Reduce MAP by 20-25% Nicardipine Urapidil
Immediately reduce MAP by Labetalol

Hypertensive encephalopathy Nitroprusside
20-25% Nicardipine

Acute coronary event

Immediate reduce SBP to
< 140 mmHg

Nitroglycerine

Labetalol

Urapidil

Acute cardiogenic pulmonary

oedema

Immediately reduce SBP to

< 140 mmHg

Nitroprusside or nitroglycerine

(with loop diuretic)

Urapidil
(with loop diuretic)

Acute aortic dissection

Immediately reduce SBP to
< 120 mmHg and heart rate to
< 60 bpm

Esmolol AND nitroprusside or

nitroglycerine or nicardipine

Labetalol OR

metoprolol

Eclampsia and severe pre-
eclampsia/HELLP

Immediately reduce SBP to
< 160 mmHg and DBP to
< 105 mmHg

Labetalol or nicardipine and

magnesium sulphate

Consider delivery

European
)y Society of
¢ Hypertension

@ESc

European Society
of Cardiology

Williams, Mancia et al., J Hypertens 2018,36:1953-2041 and Eur Heart J 2018;39:3021-3104

< SPECIFiC TREATMENT FOR EACH EMERGENCY

e HTN encephalopathy: Dehydrating measures (conc. mannitol), Anti-

convulsants.

e Other emergencies.
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Hypertensive crisis
SBP = 180 and/or
DBP = 120

!

Initial workup

« CBC, smear, BMP, UA
« ECG, troponin
« CXR
« Consider urine pregnancy
test, head CT, chest CT
with IV contrast
End organ damage?
« HF, AMI, aortic dissection
« Encephalopathy, stroke
o AKI
« Hypertensive retinopathy
« MAHA
| | e Esmolol
No Yes Aortic « Labetalol
v i dissection « Adjunctive: nicardipine,
nitroprussside
Hypertensive Hypertensive
urgen emergenc
goey getey Bl o Clevidipine
— edemary_> « Nitroprusside
l l « Nitroglycerin
ABCs, transfer to ICU
Outpatient therapy (Monitor vitals, arterial Aeui « Nitroglycerin
BP, urine output) | coronary » * Esmolol
syndrome « Labetalol
l « Nicardipine
Taper and IV antihypertensives
PO switch to PO (Goal: lower BP up to 25% in  Choose therapy Adit o Clevidipine
antihvbestensives <4—after 824 hr— first 1 hr; then < 160/100 mm - based on -_renaf;]aﬁure_’ « Nicardipine
yP of BP control ~ Hginnext2-6 hr;thento ~ comorbidities « Fenoldopam
l at target baseline over next 2 days)
« Clevidipine
Evaluate for « Nicardipine
secondary causes of |__Catecholamine_y, + Phentolamine
hypertension excess « Benzodiazepines: 1st line
for sympathomimetic drug
l overdose
Follow-up, Acute ischemic « Labetalol
BP monitoring, | stroke/acute s ‘Clovidibine
counse“ng intracerebral . p 2
hemorrhage « Nicardipine
Eclampsia/ o Hydralazine
— severe —P»  Labetalol
pre-eclampsia « Nicardipine
NOAMAN GWELY
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Systemic Hypertension

C) ANTi - HYPERTENSIVE DRUGS iN SPECIFiC_SiTUATiONS

.'f,pecnf(c Recommended Avoided
Sttuation
CARDIOVASCULAR
+ Angina — BB and/or CCB Hydralazine
[HD L
+ AMI — BB and RAAS-B Minoxidil
+ HFrEF — RAAS-B, ARNI, BB, and/or MRA Non-DHP CCB
HE Diuretics in case of Hypervolemia DHP CCB (except
+ HFpEF— No specific drug, all major agents can Amlodipine and
be used (e.g. RAAS-B, BB) Felodipine)
LVH + RAAS-B + (CCB or Diuretic)
RENAL
+ é Albuminuria 2 300mg /g — RAAS-B Combination of 2
CKD + éno Albuminuria > 300mg /g — CCB or Diuretic RAAS-Bs
(If eGFR is < 30mL [ min [ 1.73m2 — loop & not RAAS-B in Bilateral
thiazide) RAS
RESPIRATORY
ASTHMA BB
COPD ) Diuretics
OTHERS
DIABETES | + RAAS-B, CCB, Diuretic (Thiazide or Thiazide-like) BB
:;Efg;fﬁ + RAAS-B, CCB, Diuretic (Thiazide or Thiazide-like) .
AF + BB or Non-DHP CCB -
PiD + TTTis to HTN patients é out PAD (preferably )
CCB)
Pregnancy | + Alpha-methyl dopa, Labetalol, CCB (Nifedipine) RAAS-B

D) TREATMENT OF RESiSTANT HYPERTENSiON

1) Exclude Pseudoresistant Hypertension (mentioned below)
2) Exclude Secondary Hypertension

3) Reinforce lifestyle measures esp. Na restriction.

4) Add low dose spironolactone or Bisoprolol or Doxazosin.

NOAMAN CGWELY
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Systemic Hypertension

NB: PSEUDORESISTANT HYPERTENSiON

+ Itis not a true resistant HTN; it appears resistant to ttt but is actually due to some

factors:

1) Poor compliance to treatment.
2) Poor office BP measurement technique.

3) Poor adherence to lifestyle measures esp. Na restriction.

4) White coat hypertension.

5) Clinician inertia: Failure of Health care providers to initiate or intensify ttt
according to current guidelines, e.g. Suboptimal antihypertensive therapy.

ANTIHYPERTENSIVE DRUGS

Group Drug MOA Dose S/E
1.Diuretics Refer to the chapter of " Heart Failure"
2. Antiadrenergics
a-methyl d 250 -1000 CAH.
-m - m
o 5td orall ° HA (A1)
sora
a) Centrally (aldomet) Central inhibition of Y Lupus like Ss
acting sympathetic system Postural
o 0.1-0.6 Mg .
Clonidine ) hypotension
bid orally
Rebound HTN
) 1-10 mg bid
b) Alpha Prazocin & Syncope.
) blocks a Receptor 1-10 mg/d ]
blockers Doxazosin Tachycardia
orally
¢) Beta Refer to angina
blockers 8
d) Combined | Carvedilol & blocks both alpha & | 25-50 mg / day Same as Bp
BR& ap Labetalol Beta receptors orally

NOAMAN CGWELY
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Systemic Hypertension

3. Vasodilators (Direct)

Huydralazine

Minoxidil

Sodium
nitroprusside

Diazoxide

10- 40 mg
tds orally
10-40 mg IV

Tachycardia
Precipitates angina
Lupus like syndrome

Direct smooth muscle
VD

2.5 -50 mg / day

Tachycardia
Precipitates angina

orally . .
Hirsutism
0.5-10 g /kg . o
Thiocyanate poisonin
[min IV 10cy poisoning
300 mg IV Hyperglycemia
Rapid bolus Hyperuricemia

4. Angiotensin converting enzyme inhibitors (ACE I)

Captopril

Ramipril

Block conversion of Ag

12.5- 50 mg tds orally

I to Ag I

5-10 mg/day

Dry cough
Angioedema
Agranulocytosis
Proteinuria
Hyperkalemia

Renal failure if given in
bilateral RAS

5. Angiotensin receptor blockers (ARBs)

Losartan

Valsartan

Block binding of Ag Il

50 -100 mg/daily orally

to its receptors

80-320 mgj/daily orally

Hyperkalemia
Renal failure if given in
bilateral RAS

6. Calcium channel blockers (CCBs)

Refer to angina
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_ @ Cardiology - Manchester . Diseases of the aorta

DISEASES OF THE AORTA

CLASSIFiCATiON:

. 4+ Aortic coarctation
1. Occlusive

. + Atherosclerosis
diseases

+ Takayasu's arteritis

+ such as traumatic aortic rupture most often thoracic and distal to

2. Trauma
the left subclavian artery and frequently quickly fatal

+ Genetic with marfan syndrome and ehlers-danlos syndrome

. 4+ Atherosclerosis
3. Aneurismal

. + Disecting aneurysm
diseases &

+ Mycotic aneurysm
4+ Behcet's disease

0EOH A

Normal Root Ascending Fusiform

| J |
I

Aneurysms Type A TypeB

I
Dissections

True
Lumen

Lumen

False
Lumen

Aneurysm Dissection
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1. AORTIC DISSECTION

EPIDEMiIOLOGY:

+ Peak incidence: 60-80 years of age
Incidence + In patients with connective tissue disease: peak incidence 30-50
years of age

Sex g>9

+ Ascending aorta: ~ 65% of cases

+ Descending aorta, distal to left subclavian artery: 20% of cases
+ Aortic arch: 10% of cases
+ Abdominal aorta: 5% of cases

Localization

ascending aorta
aortic valve

descending
thoracic aorta

abdominal aorta

left ventricle

ETiOLOGY:

+ Hypertension (most common risk factor)

e 70% of patients with aortic dissection have elevated blood
pressure, which can lead to propagation of the dissection
and increases the risk of rupture.

e Exception: In patients < 40 years of age, less than 40% of
cases are due to hypertension.

Acquired + Trauma, e.g., deceleration injury in a motor vehicle collision,
or iatrogenic injury during valve replacements or
graft surgery (traumatic aortic dissection)
+ Vasculitis with aortic involvement (syphilis, Takayasu arteritis)
+ Use of amphetamines and cocaine
+ Third-trimester pregnancy (or early postpartum period)
+ Atherosclerosis

+ Connective tissue disease (Marfan syndrome, Ehlers-
Danlos syndrome)

+ Bicuspid aortic valve (e.g., in Turner syndrome)

+ Coarctation of the aorta

Congenital

NOAMAN GWELY 8
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CLASSIFiCATiON:

+ There are two classifications of aortic dissection to help direct management.
+ Stanford classification groups dissections by whether the ascending or descending

aorta is involved.
+ DeBakey classification categorizes dissections according to their origin and extent.

Diseases of the aorta

A) Stanford classification

Stanford type A aortic dissection

Stanford type B aortic dissection

+ Any dissection involving Ascending

valve and distally to descending

aorta

Generally requires surgery
Complications include aortic
regurgitation & cardiac tamponade.

+ Any dissection not involving ascending

Descending aorta, originating distal to

aorta (defined as proximal to aorta:

brachiocephalic artery), regardless of .

origin: left subclavian artery
« Can extend proximally to aortic °

Most cases can be managed with
medical therapy (e.g., beta
blockers, vasodilators).

Stanford A = Affects ascending aorta &

Stanford B = Begins beyond brachiocephalic vessels.

DeBakey type |

Stanford type A

DeBakey type |l

Stanford type B
DeBakey type llI

)iy
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Type |

*

Dissections originate in the ascending aorta and continue to at least
the aortic arch but typically as far as the descending aorta.
Generally requires surgery

B) DeBakey classification (rarely used)

Type ll

Dissections originate in, and are restricted to, the ascending aorta.
Generally requires surgery

Type Il

Dissections originate in descending aorta and most often extend

distally.

Most cases can be managed by medical therapy.

Can be further subdivided into:

a. Type llla: [imited to the descending thoracic aorta above the level
of diaphragm

b. Type llib: extends below the diaphragm

PATHOPHYSIOLOGY:

+ Common anatomic sites of origin :
+ Above the aortic root
+ Aortic arch
+ Distal to left subclavian artery

+ Transverse tear in the aortic intima (“entry”) — blood enters the media of the aorta

and forms a false lumen in the intima-media space — hematoma forms and

propagates longitudinally downwards.

+ Rising pressure within the aortic wall — rupture
+ Occlusion of branching vessels (e.g., coronary arteries, arteries supplying the

brain, renal arteries, arteries supplying the lower limbs) — ischemia in the

affected areas.
+ Asecond intimal tear may result in a “reentry” into the primary aortic lumen.

False aneurysm
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Intimal tear

(entry) Tunica adventitia +

tunica media

Tunica media +
tunica intima

Intimal tear (re-entry)

Aorticdissection

A tear in the tunica intima (entry tear on illustration) allows blood to enter into the tunica media. The column of blood then
extends longitudinally, most commonly in the outer half of the tunica media. This creates a false lumen, which may rupture back
into the true lumen of the aorta (reentry tear on illustration) or rupture through the tunica adventitia.

CLiNiCAL FEATURES:
1. Sudden and severe tearing/ripping pain:
+ Anterior chest (ascending) or back (descending)
+ Interscapular or retrosternal pain
+ Neck and jaw
+ Abdomen or periumbilical, colicky pain

Location

Character |+ migrates as the dissected wall propagates caudally

. Hypertension or hypotension

. Asymmetrical blood pressure and pulse readings between limbs
. Wide pulse pressure

. Syncope, diaphoresis, confusion, or agitation

vi . W N
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Diseases of the aorta

COMPLICATIONS:
+ A complication of aortic dissection where blood flow to major
. vascular beds is interrupted, resulting in ischemia and end-organ
Malperfusion
damage
syndrome ) , _

+ May affect gut, kidneys, upper or lower limbs, coronary, spinal, or

cerebral circulation
Aortic

rupture and
acute blood loss

+ Acute back and flank pain (tearing pain), symptoms of shock —
indication for emergency surgery

Complications
of Stanford type
A dissections

Myocardial infarction (coronary artery occlusion)

Aortic regurgitation (extension of dissection into aortic valve)
Cardiac tamponade progressing to cardiogenic shock
Pericarditis, pericardial effusion & pericardial tamponade (slow

+ 4+ + +

extension of the dissection into the pericardium)
Stroke (extension of the dissection into the carotids)

+

+

Bleeding into the thorax, mediastinum, and abdomen
+ Arterial occlusion followed by ischemia of the:
e Celiac trunk, superior/inferior mesenteric artery — acute

Complications abdomen, ischemic colitis
of both Renal arteries — acute renal failure (oliguria, anuria)
J — acu u uria, anu
Stanford A &B _ _ & .
. . e Spinal arteries — weakness of lower extremities or
dissections ]
acute paraplegia
e Complete occlusion of the distal aorta — Leriche
syndrome (aortoiliac occlusive disease)
iNVESTiGATiONS:
Lab + D-Dimer.
ECG + For DD of acute chest pain (to rule out AMI).
CXR + Widening of aortic silhouette (mediastinum).
+ HD stable without suspicion of Stanford A:
e CTA (Initial imaging).
. e MRA (If CTAis equivocal).
Cardiovascular ( : )
Imaging . . .
+ HD unstable or é strong suspicion of Stanford A:
e TEE (Initial imaging).
e CTA (If TEE is unavailable).
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Diseases of the aorta

‘ 20cm

Aortic dissection (Stanford A) Aortie dissection (Stanford B)

TREATMENT:
. + Acute Stanford A (ascending aortic dissection) is:

Surgical ,

= Surgical Emergency

"IV opioids for analgesia"
+ Acute aortic dissection is:

= Hypertensive Emergency.

Medical

+ Maintain SBP () 100 & 120 mmHg, HR < 60 bpm:
= BB: Esmolo (V) or Labetalol (1V inf).
= VD: Nicardipine (IV inf) If BB are not tolerated.

= VD: Nitroprusside (1V inf) — If SBP remains > 120 mmHg.
= VD: Should not be used € out first controlling HR with 3B.
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2. AORTIC ANEURYSM

Definition + Localized pathological dilatation of the aorta.

1. Thoracic aortic aneurysm.

Types
4P 2. Abdominal aortic aneurysm.

A) Thoracic Aortic Aneurysm

DEFiNiTiON:
+ Dilatation of all three layers of the aortic wall (intima, media, and adventitia) to >
150% of the normal diameter (a true aneurysm)
a. Ascending aorta: approx. > 5.0 cm
b. Descending aorta: approx. > 4.0 cm

EPIDEMiOLOGY:
+ Less common than abdominal aortic aneurysm (AAA)
+ Peak incidence: 60-65 years

+ Sex:d>Q(~3:1)

RiSK FACTORS :
* Arterial hypertension + Smoking
+ Advanced age ¢+ Trauma

+ Tertiary syphilis (due to obliterative endarteritis of the vasa vasorum)
+ Connective tissue diseases (e.g., Marfan syndrome, Ehlers-Danlos syndrome)
+ Bicuspid aortic valve

+ Positive family history
+ Aortitis: aortic wall inflammation

e Noninfectious (most common): giant cell arteritis, Takayasu arteritis, other
inflammatory conditions

e Infectious: bacterial , mycobacterial, fungal
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Cardiology - Manchester Diseases of the aorta

CLASSiFiCATiON:
1. Ascending aorta (most common location)
2. Descending aorta (thoracoabdominal)
3. Aortic arch

Thoracic aortic aneurysm

Ascending thoracic

. Descending thoracic
aortic aneurysm

Aortic arch aneurysm

Thoracic aortic aneurysm

Ascending thoracic aortic aneurysm: the most common type; can arise from the aortic valve to the brachiocephalic trunk
Aortic arch aneurysm: involves the brachiocephalic vessels
Descending thoracic aortic aneurysm: arises distal to the left subclavian artery

PATHOPHYSIOLOGY:

+ Ascending thoracic aortic aneurysm: most often due to cystic medial necrosis

+ Descending thoracic aortic aneurysm: typically a result of atherosclerosis

+ Inflammation and proteolytic degeneration of connective
tissue proteins (e.g., collagen and elastin) and/or smooth muscle cells in high-
risk patients — loss of structural integrity of the aortic wall — widening of the
vessel

+ The aneurysmatic dilatation of the vessel wall may cause disruption of the laminar
blood flow and turbulence.

+ Possible formation of thrombi in the aneurysm — peripheral thromboembolism
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CLiNiCAL FEATURES:
¢ Aortic aneurysms are mostly asymptomatic or have nonspecific symptoms.
+ They are often discovered incidentally on imaging.
1. Chest pressure
2. Thoracic back pain

3. Features of mediastinal compression/obstruction, such as:
+ Difficulty swallowing (esophagus)
+ Upper venous congestion (superior vena cava syndrome)
+ Hoarseness (recurrent laryngeal nerve)
+ Cough, wheeze, stridor (trachea)
+ Horner syndrome (sympathetic trunk)

COMPLICATiONS:
+ Embolism: caused by thrombotic material of the aneurysm.
+ Aortic valve regurgitation: due to aortic root dilation.
+ Aortic dissection.
+ Thoracic aortic aneurysm rupture.

DiAGNOSTICS (iMAGING):
1. Chest x-ray :

+ Indications: may be conducted as an initial imaging study in patients with chest
pain and/or dyspnea

+ Suggestive findings:
= Abnormal aortic contour.
= Widened mediastinum.
= Tracheal deviation.
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@ardlology Manchester Diseases of the aorta

2. CT angiography chest :
+ Indications: best confirmatory test for TAAs.

3. Additional imaging :

Indication

MR angiography chest with

. + C(Consider as an alternative to CTA.
and without IV contrast

+ Rapid assessment in hemodynamically

Transthoracic _
. unstable patients
ARy + Evaluation for concomitant heart disease
Transesophageal + allows for more accurate assessment than TTE
echocardiography + intraoperative monitoring
Catheter ¢ Evaluation and possibly treatment of

coexisting coronary artery disease
angiography (aortography) & y artery

+ Assessment of aortic lumen and branch vessels

TREATMENT:

=> Approach
+ Unstable patients (e.g., in the case of rupture): emergency TAA repair.

+ Symptomatic patients: urgent TAA repair

+ Asymptomatic patients
e Aneurysm surveillance
e Elective TAA repair when size or growth thresholds are passed

+ All patients: conservative management with reduction of cardiovascular risk
factors
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) Invasive treatment: TAA repair :

= General indications:
¢+ TAA rupture.
¢+ Symptomatic TAA.

+ Asymptomatic TAA when size or growth thresholds are passed.

= Indications for asymptomatic patients:
Affected location

Aortic diameter

of the aorta

+ General threshold: > 5.5 cm

. + Aortic valve pathology or CAD requiring surgical repair: > 4.5 cm

Ascending aorta v P gy 9 & surg P >
+ Marfan syndrome, Ehlers-Danlos syndrome: 4-5 cm

+ Growth rate: > 0.5 cm/year

Aortic + General threshold: > 5.5 cm
arch (isolated) |+ Growth rate: > 0.5 cm/year

+ Anatomic requirements for TEVAR are met: > 5.5 cm

. + OSRrequired: > 6 cm

Descending aorta .q . . .
¢ Chronic dissection requiring OSR: > 5.5 cm

+ Increased risk of rupture: Lower thresholds are reasonable.

= Procedures:

Open surgical repair (OSR) Thoracic endovascular aneurysm
repair (TEVAR)
+ preferred in young patients with |+ Degenerative or traumatic
few comorbidities and low descending aortic aneurysms

surgical risk and patients
Indications with connective tissue disorders
= Symptomatic TAAs involving

ascending aorta or aortic
arch

* 40% of all patients experiencea |¢ Ischemia of the bowel, kidneys,
perioperative complication spinal cord

= Paralysis (due to spinal cord
injury or ischemia)

Complications
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@ardiology - Manchester

) Conservative management

= Reduction of cardiovascular risk factors:

Diseases of the aorta

+ Optimal blood pressure goal to reduce aortic wall stress: the lowest
blood pressure that the patient can tolerate
e Lessthan 140/90 mm Hg in patients without diabetes

Blood pressure e Less than 130/80 mm Hg in patients with diabetes or CKD
management |+ Preferred agents:

e ACE inhibitor (e.g., lisinopril, enalapril)

e Betablockers (e.g., propranolol, metoprolol)

e Angiotensin receptor blocker (e.g., losartan, candesartan)

Smoking
cessation
.. + In patients with atherosclerotic aortic aneurysms
Lipid profile
. e . e Target LDL cholesterol: < 70 mg/dL
optimization

e Preferred agent: statin (e.g., atorvastatin)

1) Aneurysm surveillance

Follow-up frequeney for surveillance of thoracic aortic aneurysm or dilatation via CT or

MR

Maximum diameter of the Recommended follow-u
Part of the aorta . P
aorta interval

e 3.5-4.4CMm e« 12 months
Ascending aorta o744

e« 24.5Cm « 6 months

e 3.5-3.9Cm « 12 months

Aortic arch 35739

e 24Cm e 6 months

e 4-4.9CmM e« 12 months
Descending aorta 4o

e 25Cm e 6 months
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B) Abdominal Aortic Aneurysm

DEFiNiTiON:
¢ Localized dilation of all three layers of the abdominal aortic wall (intima, media, and
adventitia) to = 3 cm.

EPIDEMiIOLOGY:
+ Peak incidence: 60-70 years (rare in patients < 50 years)
¢ Sex:J > %~ 21

RiSK FACTORS:

1. Smoking (most important risk factor)
Advanced age
Atherosclerosis (ASCVD)
Hypercholesterolemia and arterial hypertension
Positive family history
Male sex

N owv sw N

Trauma

Abdominal Aortic Aneurysm

Healthy
abdominal aorta with aneurysm

Abdominal aorta
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Cardiology - Manchester

Diseases of the aorta

CLASSIFiCATiON:

Localization

4+ Infrarenal: below the renal arteries

e Most common location.

e One-third of aneurysms extend into the iliac arteries.

+ Suprarenal: above the renal arteries.

Normal

Celiac trunk

Superior mesenteric
artery

Renal arteries

Testicular
arteries
(ovarian arteries)

Inferior mesenteric
artery

Abdominal aortic aneurysm

Abdominal aortic aneurysm

‘ Infrarenal aortic aneurysm Suprarenal aortic aneurysm

/‘ / ‘ JJ

N
L

—_J i\
‘ ) (

Renal artery —=
A\ .
! P
/:> L
. /&

H | \
B S |
W i

Y \‘.
lliac artery /\

Shape

+ Saccular (spherical)
+ Fusiform (spindle-shaped)

Saccular aneurysm

Fusiform aneurysm
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mardlology - Manchester . Diseases of the aorta

PATHOPHYSIOLOGY:
+ Inflammation and proteolytic degeneration of connective
tissue proteins (e.g., collagen and elastin and/or smooth muscle cells) in high-
risk patients — loss of structural integrity of the aortic wall — widening of
the vessel — mechanical stress (e.g., high blood pressure) acts on weakened wall
tissue — dilation and rupture may occur.

+ The aneurysmatic dilatation of the vessel wall may cause disruption of the laminar
blood flow and turbulence.
+ Possible formation of thrombi in the aneurysm — peripheral thromboembolism

CLiNiCAL FEATURES:
¢ Aortic aneurysms are usually asymptomatic or have nonspecific symptoms. They are
often discovered incidentally on ultrasound or CT scan. Rupture or dissection of
the aneurysm is a life-threatening condition.

—
.

Lower back pain
Pulsatile abdominal mass at or above the level of the umbilicus
Bruit on auscultation

oW

Peripheral thrombosis and distal atheroembolic phenomena (e.g., blue toe
syndrome and livedo reticularis)
5. Decreased ankle brachial index

COMPLICATIONS:
+ Abdominal aortic aneurysm rupture.
+ Embolism: caused by thrombotic material from the aneurysm
+ Aortic dissection.
+ Postoperative complications:
« Ischemia of the bowel, kidneys, and spinal cord
« Anterior spinal artery occlusion
« Prosthetic graft infection
« Aortoenteric fistula
« Complications following EVAR
= Endoleak
= Access site complications, e.g., bleeding, hematoma, false aneurysm
= Graft limb thrombosis
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DiAGNOSTICS:
= Diagnosis of AAA is confirmed by imaging showing aortic diameter > 3 cm.

= Unstable patients should be taken directly to OR for emergency surgery if ruptured
AAA is suspected.
= There are no laboratory findings specific to AAA.

Indication

+ Best initial and confirmatory test in:
Abdominal ultrasound e Asymptomatic patients

(formal ultrasound or POCUS) e Patients with abdominal pain and no known
AAA or risk factors for AAA

+ Imaging modality of choice in symptomatic

CT angiography abdomen & patients and for preintervention planning
peluis + To help confirm the diagnosis when ultrasound is

not possible in asymptomatic patients

TREATMENT.
=> Approach:

+ Patients with any symptoms: immediate vascular surgery consult
e Suspected or known rupture (regardless of patient stability) : emergency
repair.
e Impending rupture : urgent aneurysm repair, ideally within normal working
hours, as this is associated with better outcomes
+ All patients: reduction of cardiovascular risk
e Smoking cessation
e Appropriate medical management (e.g., hypertension)

) Invasive treatment: AAA repair

+ Urgent repair: impending rupture or leaking AAA
S + Elective repair:

Indications ) P ) _ )
+ Fusiform aneurysm with maximum diameter > 5.5 cm

+ Small fusiform aneurysm expanding > 1 cm per year

+ Endovascular aneurysm repair (EVAR)
+ Expandable stent graft (older, high risk patients or patients unfit
Procedures for surgery)

+ Open surgical repair (OSR)

+ Tube graft or Y-prosthesis (Younger patients).
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) Conservative treatment: AAA surveillance without repair

= Small (< 5.5 cm), asymptomatic AAA can typically be observed with interval

surveillance ultrasound.

Diseases of the aorta

Follow-up frequency for AAA surveillance

Maximum diameter of the abdominal aorta Recommended follow-up interval
2.5-2.9 cm Repeat ultrasound after 10 years.
3-3.9 ecm Ultrasound every 3 years
4-4.9 cm Ultrasound every 12 months
9.0-5.4 cm Ultrasound every 6 months
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Abdominal vs. thoracic aortic aneurysm

Diseases of the aorta

Characteristics Abdominal aortic aneurysm Thoracic aortic aneurysm
Location + Below the renal arteries (most common) + Ascending aorta (most common)
+ Advanced age
e . & + Advanced age
Epidemiology + Predominantly men _
+ Predominantly men
+ More common than TAA
+ Arterial hypertension
+ Bicuspid aortic valve
+ Smoking (most important risk factor) + Tertiary syphilis
Etiology + Atherosclerosis + Connective tissue diseases (e.g., Marfan
+ Hypercholesterolemia and arterial hypertension syndrome, Ehlers-Danlos syndrome)
+ Trauma
+ Smoking
+ Pulsatile abdominal mass ) _
. , , + Feeling of pressure in the chest
Clinical features | + Bruit on auscultation : i
: + Thoracic back pain
+ Lower back pain
. . + Abdominal ultrasound (best initial
Diagnostics , ( + Chest x-ray and CTA of chest
and confirmatory test)
+ Indications for repair
+ Indications for repair ] P )
. e Diameter: ascending aneurysm 2 5.5 cm &
e Diameter: 2 5.5 cm .
) descending aneurysm 2 6.5 cm
Therapy e Expansion rate: > 1 cm/year _
. e Expansionrate: =1 cm/year
e Symptomatic aneurysm .
L e Symptomatic aneurysm
e Complications (e.g., rupture) L
e Complications (e.g., rupture)
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SHOCK

DEFiNiTiON:
+ Astate of cellular & tissue hypoxia due to | oxygen delivery and/or 1 O2 consumption
or | O2 utilization.
+ This most commonly occurs due to circulatory failure (| tissue perfusion).
+ Undifferentiated shock: shock is recognized but the cause is unclear.

CLASSiFiCATiON:
1. CARDIOGENIC Shock:

= Intra-cardiac causes of cardiac pump failure — |CO.

+ AMI (Massive: > 40% of LV).
CARDIAC MUSCLE DiSEASE [* DCM (é acute exacerbation of HF).
+ Myocarditis.

¢ Tachy-arrhythmia: VT.
Brady-arrhythmia: CHB.

+ Severe valvular regurge (AR, MR).

MECHANiCAL DiSEASE |* Severe valvular stenosis (AS, MS).

¢ Severe VSD, Rupture myo aneurysm.

ARRHYTHMIA

2. OBSTRUCTIVE Shock:
= Extra-cardiac causes of cardiac pump failure — |CO.

PULMONARY VASCULAR MECHANiCAL DiSEASE
+ Acute massive pulmonary embolism + Tension pneumothorax.

¢ Pericardial tamponade.

3. HYPOVOLEMIC Shock:
= | Intravascular volume (i.e, | preload), —| CO.

HEMORRHAGiC (BLOOD LOSS) NON-HEMORRHAGIC (FLUID LOSS)
¢ Trauma. ¢ Skin: Burns, 11 sweating
+ GIT bleeding (Varices, Peptic ulcer). + GIT: Vomiting, Diarrhea
+ Retroperitoneal bleeding (ruptured  |* Renal: Osmotic D (DKA), Polyuria (DI)

aortic a). + 3" space: Hypoalbuminemia, crush
+ Intraoperative & Postoperative injury
bleeding.

NOAMAN GWELY -




4 S . i
(;gg Cardiology - Manchester Shock

4. DISTRIBUTIVE Shock:

=> Severe peripheral VD (Vasodilatory shock) — | Distribution of blood flow

SEPTIC SHOCK

+ Dysregulated host response to infection — life-threatening organ

dysfunction.

4+ Itis the most common cause of Distributive shock.
+ Responsible pathogens include:

1. Gm +ve bacteria: Pneumococci, Staphylococci, Streptococci.
2. Gm-ve bacteria: Klebsiella, Pseudomonas, Haemophilus.

3. Fungi: Candida, Aspergillus.

4. Mycobacterium: Mycobacterium TB.

= Associated é Systemic VD due to release of VD Inflammatory

Mediators (NO & Cytokines)

NON-SEPTIC SHOCK

. Inflammatory shock: Systemic Inflammatory Response Syndrome

(SIRS), assoc. é systemic VD.
+ Burns, Trauma, Pancreatitis.

. Neurogenic shock: sympathetic tone — Unopposed parasympath

response — |Vascular tone — VD.

+ CNS injury, especially Spinal cord injury.

+ Severe pain — Stimulation of the Parasympathetic nervous
system.

. Anaphylactic shock: Severe, potentially life-threatening allergic

reaction (assoc. é systemic VD).

+ IgE-dependent immunologic mechanism: Food (e.g. Fish, milk,
egg), Drugs (e.g. Antibiotics).

+ IgE-independent immunologic mechanism: Iron dextran.

+ Non-immunologic mechanism: Radiocontrast agents.

. Toxic Shock Syndrome (TSS):

+ Potentially fatal due to release of toxins from Bacterial
overgrowth.

+ Streptococcus pyogenes (group A Streptococcus) or
Staphylococcus aureus.

Endocrine shock:
+ Addisonian crisis: | a-1 receptor expression on arterioles 2ry to
cortisol deficiency — VD.
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HEMODYNAMIC PROFiLE:

HEMODYNAMICS

What happens? Preload (R) | Preload (L) Pum.p Afterload Tissu.e
function perfusion
CUP/RAP | PCWP/LAP| CO SUR 8C02
. .| Heart fails to pump blood
Cardiogenic out 1 1 ! 1 !
. Heart pumps well, but
Obstructive outflow is obstructed
Pulmonary Vascular 1 ! ! 1 !
Mechanical disease 1 1 ! 1 !
Heart pumps well, but
Hypovolemic | there is no enough blood ! ! ! 1 !
volume to be pumped
P Heart pumps well, but
Distributive there is peripheral VD
Septic ! ! 1 ! 1
Neurogenic ! ! ! ! !
= R:right.
= L: Left.

= CVP/RAP: Central Venous Pressure/Right Atrial Pressure

= CO Cardiac Output

= SVR: Systemic Vascular Resistance

= PCWP/LAP Pulmonary Capillary Wedge Pressure/Left Atrial Pressure (PCWP
measured by pulmonary arterial catheter (Swan-Ganz catheter) provides an indirect
estimate of LAP)

= SVO2 Mixed Venous Oxygen saturation (Oxygen content of blood that returns to the
heart after meeting tissue needs)
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STAGES
Preshock + CoTp:nsatoIry m.echani;msl,(e.g. Tachycardia & peripheral VCin
(Compensated) early yp.ovo emic pre-s oF | |
+ Body switches from aerobic to anaerobic metabolism
+ Compensatory mechanisms fail
Shock + Ss & Ss of organ dysfunction, e.g. Dyspnea, restlessness,
(Decompensated) diaphoresis, metabolic acidosis, hypotension, oliguria, and cool,
clammy skin
End-organ + Irreversible organ damage, Multiorgan failure (MOF), e.g. AKI,
. ARDS, DIC
dysfunction _ ,
+ Impending mortality
Early si ™ # )
Early signs Compensatory signs
low BP Incrase ADH
Compnsted by Vasoconstriction
b, AR heart raif/, Increase heart rate
Low PH
6o =
> e
1 ——
] (1) Progressive signs
. Tissue hvpoxia
Refractu ry signs Cold exteremities
;1;111:1:]1} Ir:'-Irgan faiflure Oligouria
Death CNS changes
") Low BP
o~
GO N
4
) > (3)
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CLiNiCAL PiCTURE & TREATMENT:

Cardiogenic | |

Shock

Dyspnea, Syncope

Treatment

Inotropes,

L JvP Mech. assist (IABP)
. P. paradox, | HS TTT of cause, e
Obstructive | | - Pale, Cool, Clammy l Altered P | 7 & ,
1 JVP pericardio-centesis
. Thirst Stop volume loss
Hypovolemic | | - , , L
Ss of dehydration Fluid resuscitation
Distributive
Flushed, Warm, Dry Fluid resuscitation
Septic l Tor | Then T Then | Bounding pulse Antibiotics
Pale, Cool, Clammy Vasopressors
Altered
. Fluid resuscitation
Neurogenic T or | | Flushed, Warm, Dr ! Neurologic Inotropes
or u ) ) o o
9 ! y deficits P
Vasopressors
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ANATOMY OF THE CORONARIES

+ The left and right coronary arteries arise from the root of aorta and supply the heart muscle with arterial blood.

Coronary arteries

Source Important branches Territory

+ Left anterior descending artery
(LAD, LADA): descends between
right and left ventricles on anterior

+ >50% of left atrium and ventricle
+ Anterior aspect of the left ventricle

) ) + Anterior 2/3 of the interventricular septum
surface of heart (in anterior j )
. . + Anterolateral papillary muscle (also receives blood
interventricular sulcus) towards

, , from LCX)

cardiac apex-— gives off several ,

Left aortic . . + (Cardiac apex

Left . diagonal branches onits course
sinus of
coronary .
ascending . ,
artery (LCA) ~orta + Posterolateral left atrium and ventricle
+ Left circumflex artery (LCX): + Anterolateral papillary muscle (also receives blood

courses left around the heart in the from LAD)
coronary sulcus towards the + In 40% of the population: SA node
posterior aspect, ending before the | ¢ Inleft-dominant and codominant circulation (15% of
posterior interventricular sulcus — the population): gives rise to PDA to supply posterior
gives off left marginal artery of interventricular septum, posteroinferior aspect of

the heart, and posteromedial papillary muscle
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Ischemic Heart Disease

Source Important branches Territory
+ Various branches + Majority of right atrium and ventricle
+ Right marginal artery: courses along the
diaphragmatic border (acute margini of the + Lateral right ventricle and cardiac apex
heart
+ Posterior descending artery (PDA): descends
Right between right and left ventricles on posterior
Right Sortic sinus surface of heart (in the posterior + Posterior 1/3 of the interventricular septum
coronary of interventricular sulcus) towards cardiac apex | ¢ Pasteroinferior aspect of heart
) + (Can also originate from the LCX OR LCX and + Posteromedial papillary muscle
artery (RCA) | ascending . . .
“orta. RCA (in left dominant and codominant

circulation, respectively)

Atrioventricular nodal artery

AV node (in a left dominant circulation, the AV
node is supplied by the LCA)

Bundle of His Iminor contribution from the
LAD)

*

Sinoatrial nodal artery

SA node

@ The LAD is the most commonly occluded coronary artery and is often referred to as the “widow maker” due to the high mortality rate associated with LAD infarction. ’

@ The RCA usually supplies the heart's conduction system (sinus and AV node) so that stenosis or occlusion of this vessel often leads to cardiac arrhythmias. ’
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Anterior surface of the heart Diaphragmatic surface of the heart
(ventral view) (dorsocaudal view)

Ascending aorta Aorta

i Sinoatrial nodal branch Sinuatrial nodal branch
i Right coronary artery (RCA)
Conus arteriosus

branch

Left coronary artery (LCA)
Conus arteriosus branch

Circumflex artery

Right atrial branches

Left marginal branch

N : Atrioventricular nodal
Right ventricular Diagonal branch branch
branches

Right coronary artery

Posterior descending
artery

Interventricular septal
branches

Right marginal

branches Left anterior

descending artery (LAD) |

Posterior interventricular artery (PDA) Interventricular septal branches
Atrioventricular nodal branch

Right posterolateral branch  Left posterior ventricular branch Left posterior ventricular branch
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Anterior surface of the heart Diaphragmatic surface of the heart
(ventral view) (dorsocaudal view)
Aorta
Left coronary artery (LCA)
Right coronary
artery (RCA)
Left circumflex
artery (LCX)
Obtuse marginal
artery (OMA)
Right corgnary
i artery (RCA
A%%gr'c ?L%I/‘nAa)l Left anterior ry (RCA)
descending artery (LAD)
Posterior descending
artery (PDA)
Regions supplied by:
[ ]rea ] AmMA [] D B Lcx [ ] PDA
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PATTERNS OF CORONARY SuUPPLY :
Right dominant | 85% | ¢ Posterior descending artery (PDA) Supplied by RCA

+ Posterior descending artery (PDA) Supplied by left
circumflex artery (LCX)

+ Posterior descending artery (PDA) Supplied by both RCA &
LCX

Left dominant 8%

Co-dominant 7%

[ e st s s -
Left-dominant Codominant Right-dominant
(8%) (7%) (85%)

Posterior descending artery (PDA) Posterior descending artery (PDA)
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ISCHEMIC HEART DISEASE

ETiOLOGY .

A. DECREASED QUANTITY OF CORONARY BLOOD:
¢+ CORONARY ARTERY DISEASE:

e (Coronary atherosclerosis (MOST COMMON CAUSE).
e Others:

> Arteritis e.g. PAN, SLE.
> Blood diseases, (Hypercoagulable) e.g. PRV, DIC.
» Congenital anomalies.

1 | myocardial > Dissection.

oxygen supply » Emboli.

> Spasm of the coronary (G000 PROGNOSIS).
+ Non- coronary artery disease (LOW CO):
e Any cause of low CO, especially:  AS.

8. DECREASED QUALITY OF CORONARY BLOOD.
+ Anemia.

+ Cyanotic conditions (hypoxia).

+ 1 Myocardial contractility: e.g. Ventricular hypertrophy.
¢ 1 Preload: e.g. Hyperdynamic circulation.

+ 1 Afterload: e.g. Systemic hypertension.

+ 1 HR: Tachycardia.

+ Severe stress: physical, mental.

11 myocardial
oxygen demand

J~Damaged heart muscle
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Atherosclerosis

DEFiNiTiON :
+ Process in which lipids (cholesterol) are deposited in intima causing atheroma =
gradual narrowing of arterial lumen =ischemia and necrosis of the tissues.
+ The already present collaterals open to bypass the narrow segment.

LESiONS OF ATHEROSCLEROS:S :
CONTAINS TWO TYPES OF CELLS:
+ FOAM CELLS: macrophages filled with lipids.
+ T-LYMPHOCYTES: and some smooth muscle cells.
Advuanced lesion + Thickened cap of dense CT.
(fibrous plaque) | ¢ Large number of smooth muscle cells.

Early Lesion
(fatty streaR)

Far advanced + Degeneration, calcification.
(complicated) ¢ Ulcers, cracks, fissures & Plaque Rupture.
lesion: ¢ Occlusion of the lumen due to: plaque rupture or thrombosis.
COMPLICATIiONS :

a. Coronary Artery Disease (CAD).
b. Cerebro vascular Disease (CVD).
c. Peripheral Arterial Disease (PAD).

Asymptomatic Decades Symptomatic

ion of
dysfunction and LDL resul

Foam cell formation, tion and Fibrous plaque Plaque destabilization
formation
accumulation

Proliferati
iting in resulting in fatty streaks  migration of SMCs.
of and deposition
of ECM

Normal vessel Stable plaque Vulnerable plaque

Media

Intima

Fibrous

Lumen cap

Lipid pool
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RiSK FACTORS :

+ Age: above 40 years.
- + Sex: male:female=5:1.
N = AR + Type A personality : Nervous. intellectual.

+ Genetic factors: positive family history.

High risk Less risk
¢ Obesity.
. . . + Diet: richin saturated fat &
+ Dyslipidemia: 1 total
cholesterol.

cholesterol, 7 LDL, | HDL.

Modifiable + Diabetes mellitus.

+ Hypertension: causes
endothelial damaged.

+ C(Cigarette smoking.

+ Physical inactivity.

+ Psychological stress.
+ Contraceptive Pills.

¢ Hyperuricemia.

¢+ Homocysteinemia.

+ Heavy alcohol intake.

Dietary
phosphatidylcholine

e

Stroke Death
Heart attack
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Ischemic Heart Disease

+ CHRONiC CORONARY SYNDROME (CCS) :

Chronic coronary syndromes @EESDCSW
Six common scenarios at outpatient clinics of Cardiology

00000

Patients with Patients with new Patients with Patients >1 year Patients with Asymptomatic

suspected CAD  onset of HF or LV stabilized afterinitial angina and subjectsin
and ‘stable’ dysfunction and symptoms <1 diagnosis or suspected whom CAD is
anginal suspected CAD year afteran revascularization vasospastic or detected at
symptoms, ACS or patients microvascular screening
and/or with recent disease
dyspnoea revascularization

+ ACUTE CORONARY SYNDROME (ACS) .

Cross-sectional view Longitudinal view

Normal blood flow

q

Abnormal blood flow

Normal artery

UA[NSTEMI Plaque buildup

(Partial occlusion) Blocked blood flow

Left Anterior Descending artery '
Y STEMI

(Total occlusion)

Plaque rupture, thrombosis

-
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Ischemic Heart Disease

Unstable angina NSTEMI STEMI
Plaque ruptures = thrombus formed Plaque ruptures =thrombus forms
= Partial vascular occlusion = — Complete Vascular occlusion
Supply ischemia ( no infarct ) Subendocardial infarct Transmural infarct
Patho
physiology
Normal, Inverted T waves, or ST depression Normal, Inverted T waves, or ST depression Hyperacute T waves or ST elevation
Enzymes Normal Elevated Elevated

NOAMAN GWELY
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ANGINA PECTORIS

DEFiNiTiON :
+ Attacks of chest pain, caused by myocardial ischemia, usually lasting for several
minutes, and not resulting in myocardial necrosis.

/. WHAT CAUSES THE PAIN? .

4+ When myocardial hypoxia occurs, metabolites accumulate & stimulate nerve \
{ endings in the myocardium to discharge impulses along sympathetic fibers to the |
lower cervical & upper thoracic segments of the spinal cord with subsequent
radiation to the corresponding dermatomes, producing sensation of pain coming
from these areas

'+ Pain may be ABSENT in DIABETES (Silent ischemia): This is due to autonomic

neuropathy

Cerebral cortex

Thalamus

Hypothalamus

Somatic nerves
from skin, muscle,
bone of thorax,
arms, dermatomes

-
e

Stomach/lower
oesophagus
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Ischemic Heart Disease

CLiNiCAL PiCTURE :

Msumeroms

+ Chest Pain with the following 7 criteria :

Common Less Common Never
+ Retro sternal Any site of chest .
) + Left inframammary
+ Often patient place Scapular . .
1.SiTE . X + Patient never point
his clenched hand Infraclavicular i o
) ] with his finger
over upper sternum epigastrium
Heaviness o
, : + Stitching
+ Compressing Squeezing .
2.CHARACTER I , + Pricking
+ constricting Burning i
, + throbbing
discomfort
¢ Left shoulder & inner
_ Right shoulder
side of It arm up to ) )
3.RADIATION _ , Back + Below epigastrium
little finger : .
) Epigastric area
+ Neck, jaw, or teeth
4.DURATION | * <15 min (1-5) min >15 min + Never sec or hours
5. PRECiPiTATiNG FACTORS:
+ Exercise + Smoking

+ Cold weather
+ Heavy meals

6. RELIEVING FACTORS:

* Rest, but occasionally the pain disappears with continuous exercise (walk through

angina)
¢ Sublingual nitrates.

7. ASSOCIATiON:
¢ Sweating
¢ Dizziness
+ Dyspnea: may occur due to LVF
+ Fear of death (angina animi)
+ Eructation at the end of the attack

NOAMAN CGWELY
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Ischemic Heart Disease

TRADITiONAL CLiNiCAL CLASSiFiCATiON OF CHEST PAiN .

+ Meets all three of the following characteristics :
Typical angina e Substernal chest discomfort of characteristic quality & duration.
(definite) e Provoked by exertion or emotional stress.
e Relieved by rest and/or nitrates within minutes.
Atypical angina
up g + Meets two of these characteristics.
(probable)
Non-anginal o
) + Lacks or meets only one or none of characteristics.
chest pain
SiGNS:
+ Pallor, sweating.
X + Transient tachycardia and hypertension.
General signs . D ) ] )
+ A positive Levine sign : characterized by the patient's fist clenched
over the sternum when describing the pain.
+ S1: Weak.
.. ¢ S2: Reversed splitting.
Cardiac signs P & . . . .

¢ S4:(due to decreased ventricular compliance by ischemia).
+ Signs of complications: e.g. systolic murmur of MR ..

Cardinal symptoms Unspecific warning signs, esp. in women

Diaphoresis, —\
sense of impending doom,

Nausea and

Dizziness

Lightheadedness, syncope
/ﬁ Fatigue, exhaustion

restlessness

vomiting ).
Dyspnea ———= .
w » » : Jaw, neck or
Retrosternal pain C / upper back
radiating to the left pain
side of the body ‘ o
(arm, shoulder, neck, v Palpitations
and epigastrium) ) ]
o Epigastric

NOAMAN GWELY
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Ischemic Heart Disease

SEVERITY :

CLASS I + Angina on marked activity, nothing occurs on ordinary activity.

CLASS II: + Slight limitation of physical activity on ordinary effort.

CLASS Ill: | ¢ Marked limitation of physical activity on less than ordinary effort.

CLASS IV: + Angina may be present even at rest.
TYPES:

S.table or. + The pain is relatively constant as regards severity, precipitating
Classical (typical) ,
i factors and relief.

Unstable angina

Worsening angina (crescendo angina): increased frequency,
severity or duration of a preexisting stable angina.

Angina starting to occur at rest (or with minimal exertion).
Angina of RECENT onset (within 2 months).

Angina RESISTENT to therapy.

It carries a bad prognosis as 20% will pass to AMI within several

months.

It is considered an intermediate syndrome between stable
angina and AMI.

Angina of Lewis

*

+ In cases of aortic regurge.

It is nocturnal.

Anginal
Equivalent
Syndrome

*

DEFiNITiON:

A symptom of cardiac ischemia (other than chest pain) that is
associated with exertion or stress, or relieved by short-acting
nitrates or rest

POSSiBLE MANIFESTATIONS

Pain referred to left arm, neck, jaw. epigastric region, or back
Gastrointestinal discomfort

Dysprea

Dizziness, palpitations Restlessness, anxiety

Autonomic symptoms (e.g diaphoresis, nausea, vomiting,
syncope)

Patients with chest paint or anginal equivalents should be
evaluated for CAD. Other indications include newly diagnosed
heart failure arrhythmia, and syncope.

NOAMAN GWELY
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+ Angina that occur due to spasm of a coronary artery.

i DiAGNOSTIC CRITERiA:

+ Spontaneous angina with a rapid response to
short-acting nitrates and 2 1 of the following:
e Occurrence at rest (especially at night or
Typical early morning
clinical e Precipitated by hyperventilation.
features e Responsive to treatment with CCBs (but not
beta blockers)
e Reported lower exercise tolerance in the
morning
+ One of the following ECG changes in2 2
Transient . . . .
. . ) . contiguous leads during an anginal episode:
Variant angina: ischemic ECG ) .
. e ST elevation or ST depression > 0,1mV (1mm)
(Prinzmetal, changes ,
Vasospastic e New negative U waves
angina) + Coronary artery constriction >90% associated
with angina and ischemic ECG changes
Coronary .
e Can occur spontaneously during coronary
spasm on .
i angiography
angiography _
e (anbeinduced by coronary artery spasm
provocation testing
+ Definitive vasospastic angina: the presence of typical clinical
features as well as documentation of either transient ischemic
ECG changes or coronary spasm during coronary angiography
Suspected vasospastic angina: the presence of typical clinical
features as well as equivocal or unavailable transient ischemic
ECG changes and equivocal coronary artery spasm criteria, Le,
changes are seen but do not meet the criteria listed above.
Typical, exertional angina with positive exercise stress test.
Anatomically normal coronary arteries
Syndrome X Reduced capacity of vasodilation in microvasculature

Long term prognosis very good.
Calcium channel blockers and beta blockers effective.

Silent Ischemia

Very common & Difficult to diagnose

More episodes of silent than painful ischemia in the same patient
Holter monitor & Exercise testing

NOAMAN GWELY
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Mecc:

iNVESTiGATIONS :

L 2

Between attacks: usually normal.

L 2

During an attack:

Resting o STsegment: depressed (elevated in variant angina).
e Twave: inverted.

e Arrhythmias or heart block.

L 2

Ambulatory For diagnosis of variant angina.

*

Clinical provocation of myocardial ischemia using a treadmill, and

Exercise
recording the ECG changes

+ THE TEST iS POSiTiVE FOR MYOCARDiAL iSCHEMiA iF:
1. Typical anginal pain occurs.

2. ST segment depression occurs.
3. Ventricular arrhythmias occur.

+ CONTRAINDICATiONS:
1. Severe aortic stenosis. 3. Heart failure.

2. Severe hypertension. 4. Unstable angina & recent Ml (1 week).
+ LiMIiTATiONS: 'false positivity & false negativity"
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Types of ST segment depression

ECG schematic (paper speed: 25 mm/s)
(A) Normal ST segment

(B) Downsloping ST depression (e.g., myocardial ischemia)

(D) Horizontal ST depression (e.g., myocardial ischemia)

(C) Upsloping ST depression (e.g., physical activity, associated with ischemia if prominent t-waves)

(E) Sagging ST depression (e.g., digoxin toxicity)

Work rate in watts (orange bars) and —
heart rate (blue curve) over time

End of exercise testing
(monitoring continues)
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® o ==
A |
@ | =
® %o “
> ® | \\
/i
- -_— 1 CHEST PAIN
SEVERE DYSPNEA
CYANOSIS OR PALLOR

STOP!

SIGNS OF ISCHEMIA

Ischemic Heart Disease

ST elevation
>0.1mV
R
(1 mm) T
Pl ==
o
ST depression
>0.2mV (2 mm) ABNORMAL HR
R Last
150
\ 100
.
50
Downsloping 2 4 6 8 mn
R J
P T v
3 200 HR
— 150
S 100
Horizontal so0
L7 2 4 6 8 min
‘IVF BP
Vi Y )
v2 ¥ 0
‘vs 100
va
e 139 b5 125W
e 07
ABNORMAL BP
T > 250/115 mm Hg
Systolic drop
N2 >y10 nlwm Ing

+ iNDiCATiONS FOR EARLY TERMiNATiON OF CARDIAC EXERCISE STRESS TEST

+ Moderate to severe angina, severe dyspnea, cyanosis, pallor
Clinical + Abnormal BP: a drop in systolic BP of 10 mm Hg compared with
baseline or an exaggerated hypertensive response with systolic BP
250 mm Hg or diastolic BP 115 mm Hg
ECG + Exercise-induced ischemia (ST elevations or depressions)
+ Excessive or delayed increase in heart rate
NOAMAN GWELY
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MYOCARDIAL PERFUSION iMAGING :

= RADIOACTIVE SCAN = NUCLEAR STRESS TEST

SPECT3 | Usual traces include Thallium201 or Technetium-sestamibiggm

PET4 Usual tracer is 18F flurpiridaz

Ischemia appears as a filling defect (Regional ischemia) e stress & disappears at rest

:ICORONARY ARTERIOGRAPHY:

Aim + It demonstrates the site and extent of coronary occlusion

+ Angina whichis: indicated for coronary revascularization.
Indications | + Angina whichis: unstable, variant & post-infarction angina.
+ Recurrent chest pain of uncertain etiology.

+ Myocardial infarction. + Embolization.

Complications
P + Arrhythmias. + Arterial dissection.

Right anterior oblique Caudal angulation
(RAO) view
30° 20°

@ Right coronary artery (RCA)

@ Left coronary artery (LCA)

(3 Left anterior descending artery (LAD)
@ Left circumflex artery (LCx)

CORONARY ANGiOGRAPHY (LEFT CORONARY ARTERY).

NOAMAN GWELY .
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Left anterior oblique
(LAO) view

(ﬁ Cardiology -

Catheter

Cranial angulation _

@. (D Right coronary artery (RCA)

) Left coronary artery (LCA)
@) Left anterior descending artery (LAD)

@) Left circumflex artery (LCx)

CORONARY ANGiOGRAPHY (RiGHT CORONARY ARTERY).

LRESTRESS ECHOCARDIOGRAPHY:

Ischemic Heart Disease

+ Exercise.
Methods ) )
+ IV dobutamine: for people who are unable to exercise.
Result + May show RWMA in ischemic areas (Hypokinesia).

DR . NOAMAN CWELY
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BReceNT iMAGiNG:

+ Multi - slice CT, Magnetic resonance coronary angiography (MR - CA).

*

Ischemic Heart Disease

IVUS.
Reference EEM Stenosis EEM
Reference lumen
Stenosis lumen
Atheroma (plaque plus media) area
Reference lumen area (RLA) = EEM area = luinen area
Stenosis lumen area (MLA)
Aveastenoss = MR <100 e~
‘FBiOCHEMiCAL SCREENING.
+ For identification of risk factors such as:
1. Dyslipidemia: lipids (TC, LDL, HDL, TG).
I 2. Hyperglycemia: glucose.
m
3. Hyperuricemia: uric acid.
4. Homocysteinemia:  homocysteine.
¢ Cardiac enzyme: normal in angina (1 in AMI)
NOAMAN GWELY
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DIiFFERENTIAL DIAGNOSIS: Causes of acute chest pain

*

*

*

Myocardium:  Angina, AMI.

Pericardium:  Acute pericarditis.
Endocardium:  Mitral valve prolapse.
Aorta: Dissecting aortic aneurysm.
Pulmonary: Acute pulmonary embolism.

Pain of cardiac neurosis.

Acute pleurisy.

Acute massive lung collapse & pneumothorax,
Oesophageal pain: GORD.

Peptic ulcer & cholecystitis.

Herpetic pain (Herpes zoster).

Musculo-skeletal disorders e.g. Tietze syndrome.

(First rulle out... }— C\*\EST ?Mh‘

Negative

Emergent causes 4 Anatomic causes

Ischemic Heart Disease

Think: @ +® + @
HCardinc s (4) )

- Acute coronary syndrome | T
« Aortic dissection

« Costochondritis

« Rib fracture
- Tamponade

« Takotsubo cardiomyopathy ;

.........
................
'. ‘I
— Pulmonary :
- .
................

...........

« Pulmonary embolism
« Pneumothorax

............

radiculopathy \

----------------

----------------

+ Rupture
« Impaction

NOAMAN CGWELY

-----------

...........

...........

« Heart failure
« Aortic stenosis

..............

..............

« Pneumonia
« Diaphragmatic
hernia

----------------

- Fat necrosis
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Ischemic Heart Disease

Treatment
DURiING THE ATTACK

Rest + Complete REST

+ Examples : Nitroglycerin 0.5 mg && Isosorbide dinitrate 5 mg
Sublingual Drugs | «+ Mechanism:

(Nitrates) ¢ Dilating the coronaries.

e | the work of the heart through: venodilator effect.

iNBETWEEN THE ATTACKS

TTT of the cause & correction of the risk factors:
General Measures e Cause: e.g. Vasculitis, AS, HTN.
e Risk factors: e.g. Dyslipidemia, Diabetes, HTN.

*

+ Moderation of life: Avoid precipitating factors.
+ Smoking: must be stopped.
+ Diet control: Restriction of cholesterol & saturated fat.
+ Physical activity:  "REGULAR EXERCISE"
e Improves the collateral coronary blood flow.
therapy e Improves the lipid profile.
| the heart rate, BP & myocardial O2 demands.
| platelet aggregation, 1 fibrinolytic activity.

Non -
pharmacologic

AiM;
+ To 1T myocardial O2 supply (dilate the coronary arteries),
+ To | myocardial 02 consumption (| work of heart), by using anti-anginal drugs.
¢ To guard against the development of AMI (thrombosis), by using antiplatelets and /
or anticoagulants.
* TTT of Dyslipidemia.
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DRUGS:

Classic therapies New therapies
+ Antianginal drugs + Medical
+ Antiplatelets + Non-medical

+ Anti-anginal drugs: "nitrates, beta blockers, ccb
+ Antiplatelets & anticoagulants.

ANTIPLATELETS & ANTiCOAGULANTS:.

(l::;pdl::e): 75 - 300 mg 1 day (single dose).
Dipyridamole 75 mg twice daily
Ticlopidine 250 mg twice daily.
Al . 75 mg once da-ily. . . .
protect against AMI & death especially in patients with UA
Heparin IV heparin (with antiplatelets) is given in UA.
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ANTi-ANGiNAL DRUGS: "NiTRATES, BETA BLOCKERS, CC8

Ischemic Heart Disease

Nitrates Beta - blockers CCBs
+ Dilate the coronary arteries. + |HR& | BP. Dilate coronary arteries
+ Reduce preload. + | myocardial contractility. (extremely effective in VA).
Actions Reduce after load.
Reduce the myocardial
contractility.
+ Nitroglycerine: + Non-selective:  Propranolol, Verapamil: 80 mg [ 8 hours.
2.5 mg [ 8 hours orally, or TP. 60 mg / 8 hours. Diltiazem : 60 mg/ 8 hours.
+ lIsosorbide dinitrate: + Cardio-selective: Atenolol, Nifedipine : 10 mg [ 8 hours.
Preparations 20 - 40 mg twice daily, or TP. 50-100 mg / day. Amlodipine: 5 mg / day.
+ |sosorbide mononitrate:
20 mg twice daily, or SR 100
mg
+ Severe headache. ¢ Chest: Bronchospasm. Headache & flushing.
+ Tolerance ¢ Heart: Bradycardia, Hypotension & aggravation
(hyporesponsiveness): Hypotension, Heart block. of heart failure.
. e Use the smallest effective |+ Others: REVERSIBLE OEDEMA OF LLs.
Side effects ) ) . ) )
dose. o Fatigue, Reversible Bradycardia: with verapamil &
e Allow a nitrate-free interval impotence, diltiazem.
(8 h). e Masking signs of Tachycardia: with nifedipine.
hypoglycemia in diabetes.
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o
et Rt 1
1 E.g., ACh, histamine, shearing forces, 1
: pulsatile strain, high intracellular Ca?* :
i i
! y i
: Endothelium W argnine. —————— e NO + L-citrulline | :
! !
: Nltrates PDES5 inhibitors :
i 2+ i
i NO ﬂ@ Ca i
! !
! !
i
. Iyl | P .
i GTP G“a”yy Cyc =0 . cGMP ——DE5 GMP i
1 Smooth 1
1 muscle cell 1
i i
i i
1 MLCP @— Proteinkinase G 1
i i
i S J 1
i Kosi ; Sarcoplasmic - 1
! yosin-P) Myosin — 24
! _ reticulum - :
! _ — J) !
1 . “ZC 1
i MLCK Myosin-®) | [Ca*] L
! Effects of cGMP
E Breakdown of Smooth muscle Recruitment of
i GMP relaxation contractile units |,

i .

i Physiological L__, Vasodilation ,_J
1 NO production

i

it 1
1 1
1 _ S— 1
i B-agonist B-blocker ~—— Ca channel blockers _— Digoxin 1
i J % e i
] ¢ g -
! ‘-~ PB1 receptor i— & Na‘/K*-ATPase !
1 0NN 4 Na* i
1 1
1 1
1 Na* 1
H [ ] K

1 L-type Ca 1
i Adenylate\ channel @ / 1
H cyclase e ® 7TCa* 1
i Smooth ER i
i ° » i
1 cAMP —®— Protein kinase A H SERCA _ 1
1 ; = 1
i PDE3 inhibitor —(—— PDEBl ; = ~ i
i —e _——— i
: AMP :
1 Myosin activators - o Positively inotropic agent i
i Ryanodine { i
H | receptor —¢ @° .

1 @ ) - Negatively inotropic agent 1
1 | v)) ) 1
i ' »0® © i
i TCa> o i
1 1
1 1
1 1
1 1
1 Ca sensitizer !
1 1
i i
1 1
P !
O |

iNOTROPIC DRUGS
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+ Improve coronary blood flow :

 Inhibits Late Ina ( late inward Na channel ) W is abnormally activated

by ischemia — Prevents Na overload of the cell — Prevents reverse
Na-Ca exchange — Prevents Diastolic accumulation of Ca —

Improved Diastolic tone ( tension )— improved coronary blood
flow
+ Others: Anti-arrhythmic effect , Glycometabolic effect ( | HbA1c,

unclear mechanism )
Ischemia and Pathological States

Linked to Imbalances of O, Supply and Demand

Action tLate I [

4[N

lNCX

Ca?*" - Overload

N

Electrical Instability

Ranolazine

Mechanical Dysfunction
Abnormal Contraction and Relaxation
f Diastolic Tension

Dose + 500 -1000 mg twice /d

S/E + 1 QTinterval

+ Hepatotoxicity
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K channel activator & Nitrate — Like action

2. Nicorandil

+ Improve coronary blood flow
+ Dilates arteries & veins

+ Mimics natural ischemic Preconditioning — Protects the heart from

subsequent ischemic attacks.
NICORANDIL \

OPEN TWO MECHANISMS

Action
ATP SENSITIVE K* Ca**voc
CHANNEL (OPEN) (CLOSED)
_ @
. . HYPERPOLARIZATION I
@
%1 " .
ENDOPLASMIC : ..
RETICULUM 5 O
Dose 10-20 mg twice /d
S/E + Similar to nitrates

3. Trimetazidine

Action

+ Inhibits B-Oxidation of FFA — | 02 consumption.

Cytosol Glucose Fatty acids

Lactate«— Pyruvate Aﬂetyl-CDA

OH Feedback (=)

Mitochondria Beta
Acel*,fl -CoA oxidation

I ATP Hrel:-s
Cycle

LC 3-KAT

4. lvabradine

Action

+ Inhibits selectively cardiac PM current — HR

NOAMAN CGWELY
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ST THTH ™ iN REFRACTORY ANGINA

1. Enhanced External Counterpulsation “EECP”

+ Improves Coronary Blood Flow : 1 aortic blood flow during ( diastolic

Mechanism
augmentation ) =IABP
Non invasive Method
+ Cuffs are wrapped around the patient’s calves, thighs & pelvis
Technique | + Using Compressed air, Sequential pressure (up to 300 mmHg) is

applied in the early diastole to propel blood back to the heart and to
the coronaries.

2. Spinal Cord Stimulation

History ¢ Originally used to treat neurogenic pain
Recently + Recently used to ttt of refractory angina
+ | activity of cardiac neurons during myocardial ischemia
Mechanism | . Redistributes myocardial blood flow from nonischemic to ischemic
areas
Minimally - invasive measure
+ Electrode Implanted in epidural space — electrical neuromodulation.
Technique 4 ﬂ“”mnmm
|

NOAMAN CGWELY
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0 -
- Heart Rate :
i | :
i | ] i
i >60 bpm <60 bpm !

1
i | ] i
1 1
! BP BP :
i I I i
i [ l [ ] i
i SBP 2120 SBP <120 SBP 2120 SBP <120 i
; I
1 A 4 y 1
: BB or Ranolazine DHP Ranolazine :
i Non-DHP CCB* Ivabradine** i

1
i i
: | | |:| First-line i
i DHP Ranolazine ] :
- Ranolazine [l Second-line :
: Ivabradine D R :

1
H L y \ 4 b :
i LA nitrates Trimetazidine LA nitrates Trimetazidine :
i Nicorandil Nicorandil i
: Trimetazidine Trimetazidine :
i * normal ejection fraction; ** heart rate> 70 bpm :
: BB = beta blocker; CCB = calcium channel blocker; DHP = dihydropyridine; SBP = systolic blood pressure :

CHOICE OF DRUG THERAPY.
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UNSTABLE ANGiNA ( AND NSTEM:i ).

1- Acute Management

+ Patient with UA or NSTEMI should be treated with an early medical regimen similar
to that used in an acute STEMI with one Exception : There is no evidence of benefit
(and possible harm) from fibrinolysis

+ Anticoagulant therapy in conjunction e Antiplatelet therapy is recommended for all
patients with non-ST elevation ACS ( UA &NSTEMI ) as soon as possible after the
diagnosis irrespective of whether an invasive or a conservative approach is taken

2- Non acute management

(Following acute management , further medical ttt includes)

Antianginal . )
+ B B & possibly Nitrates
drugs
+ ( Dual Antiplatelets Therapy = DAPT )
Antiplatelets | + Aspirin (indefinitely ) and a platelet P2Y12 receptor blocker
+ (e.g Clopidogrel for at least 1 month & up to 1 year)
¢ Statins are recommended and the aim is to reduce LDL by > 50% from
Lipid baseline and to achieve LDL < 55 mg/dL
ipi
lowzrin o If LDL goal is not achieved after 4-6 w despite max. statin dose,
A g add Ezetimibe
e If LDL goal is not achieved after 4-6 w Despite max. statin &
Ezetimibe , add PCSKg-|
ACE-Is or
ARBSs *+ Recommended in patients e HFe reduced LVEF ( 40%) or Diabetes
MRAs + Recommended in patients e HF e reduced LVEF ( 40% )
PPIs + Toreduce therisk of gastric bleeding from antiplatelets
VASOSPASTIC ANGiNA
+ Nitrates.
+ C(CBs.

NOAMAN CGWELY
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Effects on lipid profile

Indications Mechanism of action Adverse effects Interactions
+ Competitive inhibition of
HMG-CoA reductase
. + Pleiotropic effect: + Statin- + Other lipid-
Statins (e.g., o , P o iated |+ Muscle disorder , P
. + First-line lipid lowering = 1 Plaque stabilization associate lowering agents
atorvastatin, o th + Pregnancy
) . agent = Antioxidant effect, myopatny , + CYP3A4
simvastatin)X , , + Breastfeeding o
improved endothelial + T LFTs inhibitors
function of coronary
arteries N
+ Add-on therapy for i T | 5h
patients who have both g
of the following =
o e e = LDL = 1.8 mmol/l (70
PCSK9 inhibitors , Y _ _ + Statins: | half-
. mg/dL) despite maximally o o + History of ,
(e.g., alirocumab, ) + Inhibition of PCSK9g + Delirium o life of
tolerated treatment with hypersensitivity _
evolocumab) , o alirocumab
statins and ezetimibe
= Presence of very high-risk
atherosclerotic
cardiovascular disease
+ lon exchange resin binds
Bile acid + Hypercholesterolemia: bile acids in the intestine — _ + | absorption of
o ) ] ) + Nausea, abdominal | + Hyper-TGs > 300- )
sequestrants (eg., combination therapy with interruption of , warfarin,
. , o , (1) @) bloating, and 500 mg/dL .
cholestyramine, statins enterohepatic circulation (| , , digoxin, and fat-
. o . ) ) cramping + Bowel obstruction ] )
colestipol) + Digitoxin overdose bile acid absorption and 1 soluble vitamins
bile acid excretion)
+ (/I or statin intolerance: N
monothera
o Py + Selective inhibition of . ) .
+ Insufficient LDL , , + Coadministration |+ Cholestyramine:
. . ) cholesterol reabsorption at + 1 Liver enzymes ] ) )
Ezetimibe cholesterol reduction Mes e _ with a statin during | oral
] ) the brush border of + Diarrhea . . . L
resulting from statins: active liver disease bioavailability
Lo enterocytes
combination therapy
(statin and ezetimibe)
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Ischemic Heart Disease

@ Cardiology - Manchester

Indications

Mechanism of action

Effects on lipid profile

Adverse effects

Interactions

+ High LDL cholesterol and

+ Inhibits lipolysis and fatty

+ Flushing and

Alcohol: 1 risk of

CYP3A4 inhibiting
drugs

) ) ) ) i ) pruritus ) ) liver damage
. . lipoprotein levels despite acid release in adipose , Liver failure ,
Niacin , . , _ 1 ™ 1 + Hyperglycemia Worsening of
statin and ezetimibe tissue by blockading i ) Gout )
2 + Hyperuricemia and flushing and
therapy hormone-sensitive lipase _
gout pruritus
Enhance effect
Fibrates (e.g, |+ Second line drug of Activation of the + Dyspepsia of other drugs
bezafibrate, choice in hyperlipidemia: peroxisome proliferator- + Myopathy Renal insufficiency (sulfonylureas,
fenofibrate, most effective for activated receptor alpha l f Wi + Cholelithiasis, 1 Liver failure warfarin) by
gemfibrozil) lowering triglycerides (PPAR-Q) LFTs inhibiting
hepatic CYP450
Decreased transportation
Marine omega-3 of free fatty acids to the | (high + Fishy taste Hypersensitivity to No known
. [
fatty acids (fish | + Add-on therapy liver @) @) doses + Na Zea ingredients of drug |  severe drug
o u
oil) Inhibition of triglyceride- necessary formula interactions
synthesizing enzymes
Pregnancy
Hepatic
o ) ] ] ) P ) Warfarin: 1
Inhibits microsomal l + Gastrointestinal impairment |
T asma
Lomitapide + Abeta lipo-proteinemia triglyceride transfer protein | | VLDL | < - symptoms Concomitant cF:)oncentration
(MTTP) + 1 LFTs therapy with

— T INR
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Ischemic Heart Disease

ezetimibe

E yte Lymphatics rs: cholestyramine, colestipol, colesevelam
T CHY
Cholestgrol lovastatin, pravastatin, simvastatin, atorvastatin, rosuvastatin, fluvastatin, pitavastatin
il Blood Liver
CHY o ioag) e e T TAGs —-----------= VIDL
Cholesterol —esortion - — i =l N !
- = | N — — [HDL]— @ e Cholesterol
EEARE D) CHY A3
Bile acids ooy % = LDL —@)e- LDb e e e - '
] \ LDL receptor = E ;
1 degradation o
Bile acid FFA = VD~ VID) == enm st o oo 2
reabsorption
inhibitors Meval‘onate
‘ ‘ é r{: ) HMG-CoA reductase :
\ al HMG-CoA AR
Niacin G—Hr:w «1‘ Niacin '.T.ﬂﬂf.[[;f i
F‘F:t\ Acety‘I-CoA
STATiIN THERAPY
+ Atorvastatin
iNCLUDE + Rosuvastatin
+ Simvastatin.
+ The first-line treatment of choice for patients with high cholesterol
iNDiCATiONS and those diagnosed with IHD.
+ Recommended in all patients with CCS.
+ lowering cholesterol levels— (pleiotropic effects)
+ Improve endothelial function,
. + Improve stability of atherosclerotic plaques
BENEFITS P Diity orat! HEplaques,
+ Reduce the inflammation and oxidative stress,
+ Reduce platelet aggregation thereby
+ Reduce the risk of a blood clot (thrombus)..
NOAMAN GWELY
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iNDiCATIONS:
¢ General:

» Angina which is not responding to medical treatment.
» Post -infarction angina:  to improve the prognosis.
+ Specific to the technique.

TECHNIQUES:

PCl: (Percutaneous Coronary Intervention)

Ischemic Heart Disease

PTCA+ Stent (Percutaneous Transluminal Coronary Angioplasty)

Principle

U Introduction of a balloon to dilate the stenotic artery

% Introduction of an intra - luminal Stent to maintain patency of

the dilated artery.

Indications

& Stenosis of one or 2 vessels only (except left main coronary

artery).
& Stenosis of bypass grafts following CABG.

Complications

NOAMAN CGWELY

% Complications of coronary arteriography.
% Acute coronary occlusion.
% Restenosis.

e -

0

With stenting

205



’ = °
L ) Cardiology - Manchester
(m ” . Ischemic Heart Disease

CABG:  (Coronary Artery Bypass Graft)

& Grafting a segment of saphenous vein or an IMA between the
ascending aorta & the coronary artery distal to the obstruction.

Principle

U Stenosis of 3 or more vessels.

Indications ) )
& Stenosis of the left main coronary artery

Y% In 90 % of patients: Excellent relief of angina.
Results % In10 % of patients: Restenosis of the vein graft in the first
year.

Significant stenosis of the
left main coronary trunk

Significant stenosis of the
proximal left anterior
descending artery

Triple vessel disease

DR . NOAMAN CWELY 206
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— Great saphenous
vein

Harvesting

[T

Aterial graft
(e.g., internal thoracic
artery graft)

Venous graft
(e.g.,long
saphenous
vein graft)

ARTERIAL AND VENOUS GRAFTS iN GABG
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S

Overlay

Coronary artery bypass grafts

(1) arterial graft: the left internal mammary artery (LIMA) is grafted onto the left anterior descending coronary artery (LAD) -
note the fatty tissue surrounding the artery (white).
(2) venous grafts: veins (usually the saphenous veins are used) are grafted onto the posterior descending artery and left marginal

artery - note that the venous grafts are connected directly to the aorta.
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ACUTE MYOCARDIAL INFARCTION

DEFiNiTiON :
+ Ischemic necrosis of part of the myocardium due to Sudden & persistent cessation
of its blood supply "

TYPES & ETiOLOGY :

¢+ Most common form

+ Ml caused by atherosclerotic plaque disruption or acute coronary
thrombosis

Type 1 Ml | ¢ Caused by acute thrombosis due to erosion, ulceration, fissuring,
dissection, or rupture of an atherosclerotic plaque

¢ | Myocardial blood flow — sudden death of myocardial cells

+ Usually manifests as STEMI

+ Less common form (14%)

+ Ml secondary to an oxygen supply/demand mismatch.

¢ Occurs predominantly in women and in individuals with comorbidities
(eg, diabetes previous NSTEMI)

Type 2 MI .

+ Not due to plaque rupture: caused by a condition other than coronary

artery disease

+ |Ischemiais caused by increased oxygen demand (e.g, anemia or

decreased coronary blood supply (e.g, coronary artery spasm)

Type 3 Ml | ¢+ MiIresulting in death when biomarker values are unavailable

+ Mlrelated to percutaneous coronary intervention :
o Type aa MI: <48 hours after PCI.
o Type ab MI: related to stent thrombosis
o Type ac MI: associated with restenosis after PCl

Type 4 Ml

Type 5§ Ml | ¢« Mirelated to coronary artery bypass grafting.

+ = Myocardial Infarction with No Obstructive Coronary Atherosclerosis.

LEER + 5-15% Of cases of MI.
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MINOCA INOCA

e Coronary Plaque Disruption or Erosion

e Vasospastic Angina (epicardial
Spontaneous Coronary thrombosis/ artery spasm)
embolism

Missed Obstructive Coronary Artery Diease e Coronary Microvascular Disorders
(CAD) o Coronary slow flow

o Microvascular angina-including
Mental Stress Induced
e Myocardial Disorders Myocardial Ischemia (MSIMI)
e Myocarditis Microvascular spasm
e Takotsubo cardiomyopathy

e Other cardiomyopathies (DCM*,
HCM**)

* DCM-dilated cardiomyopathy ** HCM-hypertrophic cardiomyopathy

Embolism

Vasospasm

coronary dissection

Normal vessel

|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Non-atherosclerotic :
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]

Intima
Atherosclerosis

Media

Lumen
Oxygen supply-demand
mismatch (e.g., due to anemia) i

ETiOLOGY OF ACUTE CORONARY SYNDROME
PR . NOAMAN GWELY
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PATHOPHYSIOLOGY:
A. CORONARY ARTERY OCCLUSiON

Partial coronary artery occlusion Complete coronary artery occlusion

+ Decreased myocardial blood flow — + Impaired myocardial blood flow —
supply-demand mismatch— myocardial sudden death of myocardial cells (if no
ischemia reperfusion occurs)

+ Usually affects inner layer of
myocardium (subendocardial + Usually affects full thickness of
infarction) myocardium (transmural infarction)

+ Typically manifests clinically as unstable | ¢ Typically manifests clinically as STEMI
angina and/or NSTEMI

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Transient or partial 1

Complete occlusion of occlusion of a 1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a major coronary artery major coronary artery

ST elevation, ST depression,

8. ATHEROSCLEROTIC PLAQUE DiSRUPTION (TYPE 1 Mi) :

+ For plaque formation and Atherosclerosis.

+ Stable atherosclerotic plaque: manifests as stable angina (symptomatic during
exertion)

+ Unstable plaques are lipid-rich and covered by thin fibrous caps high risk of
rupture and acute coronary syndrome

+ Inflammatory cells in plaque (e.g. macrophages) secrete matrix
metalloproteinases — breakdown of extracellular matrix — weakening of the
fibrous cap — minor stress — rupture of the fibrous cap — exposure of highly
thrombogenic lipid core — thrombus formation— coronary artery occlusion
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Normal vessel Stable plaque Vulnerable plaque

Media
Intima
Fibrous
Lumen cap
Lipid pool
Asymptomatic Decades
i ion of monocytes  Foam cell formation, Proliferation and Fibrous plaque Plaque destabilization Plaque rupture
dysfunction and LDL resulting in resulting in fatty streaks  migration of SMCs formation (e.g., in context
accumulation of and deposition
mac ges and oxLDL of ECM

Chronic stress
(e.g.. due to B .

@ LDL Foam cell Smooth muscle cell (SMC) 3
e
Monocyte FE Platelets @  Cholesterol crystals = = POGF
Macrophage @ Lymphocytes = Cellular debris W il SMC apoptosis,
FGF - breakdown of
- 3 - the stabilizing ECM

oxLDL % Extracellular matrix (ECM) -
Necrotic core

C. OXYGEN SUPPLY AND DEMAND MiSMATCH (TYPE 2 Mi)
¢ Can occurin patients with or without underlying coronary artery disease
+ Decreased oxygen supply
e Occlusion of coronary arteries (eg, coronary dissection, vasospasm)
o Reduced perfusion (e.g. hypotension, bradycardia, anemia)
+ Increased oxygen demand (e.g., sustained tachyarrhythmia)

0. NON-iSCHEMiC MYOCARDIAL iNJURY :
+ Necrosis of myocardial tissue without ischemia (e.g.. in sepsis)

+ The pathophysiology of myocardial damage is not completely understood, but
potential explanations include:
e Inflammatory cytokines
» Toxicity of high catecholamine levels

DR . NOAMAN CWELY
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CLiNiCAL PiCTURE :

Blsumproms:

Usually in the early morning due to:

+ Rise in plasma catecholamines.

iEEs + Rise in plasma Cortisol.
+ Increased platelet aggregation.
A. TYPICAL: as anginal pain, BUT:
+ More severe, more prolonged, more radiating.
+ May occur without precipitating factors.
+ Notrelieved by rest or sublingual nitrates.
B. ATYPiCAL:
+ Sense of indigestion.
+ Atypical location of pain.
Pain
i C. ABSENT: (silent myocardial infarction)
+ Autonomic neuropathy e.g. Diabetes.
symptom) + Elderly patients.
+ During anesthesia or in a transplanted heart.
+ Disturbed consciousness level, heavy sedation, shock.
D. MORE COMMON iN iNFERIOR WALL iNFARCTION :

+ Epigastric pain.

+ Bradycardia.

+ (Clinical triad in right ventricular infarction (Hypotension, elevated
jugular venous pressure, clear lung field).

Typical distribution
of referred pain

NOAMAN CGWELY
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Dsicns:

A. GENERAL APPEARANCE: Pale, sweaty, restless.

B. PULSE:
. o Tachycardia (sympathetic hyperactivity).
 Bradycardia (HB orfvagal tone due to pain).
Rhythm e Arrhythmias.
Pulse volume | ¢ May be small due to LVF or shock.

General

C. BLOOD PRESSURE:
+ Initial hypertension (sympathetic hyperactivity).

+ Hypotension (LVF or shock ort vagal tone due to pain).

+ Decapitated BP: marked drop of SBP with slight drop of DBP.
D. FEVER: (NON-SPECiFiC RESPONSE TO TiSSUE NECROSiS)

+ Moderate rise within 1-2 days of the onset and may last for 1 week.
e S1: Weak.
e S2:Reversed splitting.

Cardiac |e S3:due to flabby myocardium.
e S4:due to decreased ventricular compliance by infarction.
e Signs of complications: e.g. systolic murmur of MR .

Cardinal symptoms Unspecific warning signs, esp. in women

Diaphoresis, —\ Dizziness
sense of impending doom, Lightheadedness, syncope
restlessness : 7
Nausea and ——-—- ﬁ Fatigue, exhaustion
vomiting :! ,;,w’ g
Dyspnea ———— By /4 »
4 / Sz Jaw, neck or
Retrosternal pain —ﬁ/ / (e / y upper back
radiating to the left ( ) [ pain
side of the body \(/ \ L -
(arm, shoulder, neck, : y WY Palpitations
and epigastrium) o L \i l ( /\ Epigastric
\\"'" \ discomfort
T \ or pressure
\ /
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Most common sites of pain localization

Neck and jaw

Substernal,
left chest
and arm

Ischemic Heart Disease

Other sites of pain localization

Right chest
and arm

Epigastric

Inter-
scapular

\

Posterior view

COMDliCATiONS .

Sudden death

Dueto:
+ VF.
+ Rupture of the weak myocardium.

+ Occlusion of the left main coronary artery.

All types may occur :

Cardiac
) + The most common are: Extrasystoles.
arrhythmias ¢+ The most serious are: VT & HB.
Cardiac failure |+ Acute LVF.

Pericarditis

+ Usually dry, but effusion may develop.

NOAMAN CGWELY
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Cardiogenic Neurogenic
Cause Massive infarction — pump severe pain — vagal
Shock failure stimulation
Hypotension & Hypotension &
Feature . ,
Tachycardia Bradycardia
Prognosis very bad good
+ Rupture of ventricular free wall — cardiac tamponade &Death.
+ Rupture of the septum — acquired VSD.
+ Rupture of the papillary muscles:
e + Usually occurs 2-7 days after MI.
¢ (Can lead to acute mitral regurgitation.
+ More often: posteromedial papillary muscle
rupture due to occlusion of the posterior
Myocardial —_ descending artery (single sup'ply).
+ Less often: anterolateral papillary muscle
rupture rupture due to occlusion of LAD and/or LCx
(double supply).
+ New holosystolic, blowing murmer over the 5%
Clinical ICS on the midclavicular line.
feature + Signs of acute mitral regurgitation: dyspnea,

cough, bilateral crackles, hypotension.

Complications

Mitral regurgitation can lead to severe
pulmonary edema and/or cardiogenic shock.

NOAMAN GWELY
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emimimimtmtmt et
iB. Late Complicationsi (after several weeks)

Post infarction
angina & recurrent |+ Due to affection of other coronaries.

infarction

flesslin e o ¢+ Onset: developing weeks after infarction.
syndrome + Caused by: autoimmune response to damaged cardiac
(Dressler's tissue.

* . . ids.
syndrome) Responds to: corticosteroids

"Pain & stiffness of left arm & shoulder”

Frozen shoulder . : ,
+ Onset: developing weeks after infarction.

(shoulder hand)
syndrome:

+ Caused by: reflex arteriolar spasm — ischemia & fibrosis.

+ Responds to: corticosteroids & physiotherapy.

Thrombo - embolic |+ Mural thrombosis (in LV) — systemic embolism.
complications + DVT (from prolonged recumbency) — pulmonary embolism.

+ Clinical presentations:
e Recurrent embolisation.
e Recurrent arrhythmias.
o Refractory HF.
Myocardial o Rupture of the aneurysm.
aneurysm ¢+ On examination:
o Double apex.
+ Investigations:
o ECG: persistent ST segment elevation > 6 weeks.
e Echo: diagnostic.

Complications of TTT.
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Ventricular arrhythmia =
sudden cardiac death

»

WAMWWWMMMMMW

Bradyarrhythmia
(sinus bradycardia, AV block)

Acute heart failure

>

Papillary muscle rupture =

4

Left ventricular aneurysm —

acute mitral regurgitation 7 mural thrombus
.y —m amn
Ventricular | \S «*‘// Nat 2 | [ \‘: B
septal y \V/ ‘ . )‘
rupture = \ IR —
. TN N \l'((\ |
Early infarct-associated left-to-right R \\ \ \T\J | “ «'« [
Sl shunt Y AL
pericarditis JJ
e
y
Left ventricular free wall rupture = \_ 4

cardiac tamponade

Left ventricular pseudoaneurysm =
mural thrombus

Postmyocardial infarction
(Dressler) syndrome

I y \] N
o = (L)
Nl /K N\ a7
\‘ \ M/ /,
Cardiogenic shock | \\5\)‘ l \l\l‘J/ { /\\)
< U/

Arrhythmias and heart failure may occur at any time after acute M.

Reinfarction may occur at any time after acute M, with the risk increasing over time.

TiMELINE OF MOST COMMON POST MYOCARDiAL iNFARCTION COMPLICATIiONS.

»

iNVESTiGATIiONS :
"HYPERACUTE T WAVE iS THE EARLIEST SiGN"
Ischemia Inverted T wave
Infarction Pathological Q wave

Recent infarction Elevated convex ST segment (injury pattern)

MI (Typical ECG Recent (elevated ST)
pattern) Anteroseptal (V1-V 4)

i Anormal ECG does not rule out acute myocardial infarction i
s g I
E ECG E
i f —L- i i
i No ST segment elevation ST segment elevation :
i | i
E Cardiacmarkers normal e==l==t Cardiac markers T Cardiacmarkers ™1 :
i | | i
E Unstable angina NSTEMI — STEMI i

NOAMAN CGWELY
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R
p ” $I% Normal
Q

Seconds to minutes Hyperacute T waves

JL]M\
Q
s -
R
5
Minutes to hours P ST elevation
Q
R

Acute stage

Small R waves
T wave inversion Intermediate stage
Pathological Q waves

Hours to days

Qs 1 A —— -
R

Weeks to years P M i Variable resolution Chronic stage
QS

TiMELINE OF ECG CHANGES iN STEMi

ACCORDiING TO ST SEGMENT, THERE ARE TWO TYPES OF Mi
1. AMI (with ST elevation): ~ Transmural Ml (usually). (Q - wave MI)

+ |tis characterized by ischemic necrosis of the full thickness of the affected muscle
segment, extending from the endocardium through the myocardium to the
epicardium.

2. AMI (without ST elevation): Non - Transmural Ml (usually).
(Non - Q wave MI), diagnosed by 11 enzymes
+ Itis characterized by an area of ischemic necrosis that does not affect the full
thickness of the muscle segment but is limited to either: the endocardium or the
endocardium & myocardium

NOAMAN GWELY
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LOCALIZATiON OF MYOCARDIAL iNFARCT ON ECG:

ECG leads

affected

Infarct location

Vessel involved

Extensive anterior Ml (leads Avl

Proximal left anterior

vi-ve and | may also be affected). descending intery (LAD)
V1-Vv2 Antero septal Ml LAD
V3- V4 Antero apical Ml Distal LAD
Diagonal branch of LAD
Distal LAD
V5- V6 Antero lateral Ml Left circumflex artery (LCX)
In rare cases, can also be
affected by RCA infarct
I, avL Lateral Ml Proximal LCX
11, I11, Avf . RCA (More common)
V3R - V6R Inferior MI Distal LCX (Less common)
Posterior descend artery from
. RCA or LCX
V7 -V9 Posterior/posterolateral Ml

Reciprocal ST depression in V1-
4.

+ Infarction of the anterior wall is caused by obstruction of the LAD or its branches.
Depending on the extent of anterior wall infarction, results in ECG changes in the
anterior wall leads (V1-6) and/or | and Avl.

+ Infarction of the inferior wall is caused by obstruction of the LCX or RCA or their
branches, and ECG changes are seen in leads I, Ill, and aVF

+ Toremember the ECG leads with maximal ST elevation in anterior MI think "SAL"
Septal (V1-2). Apical (V3-4), Lateral (V5-6L

NOAMAN CGWELY
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ACUTE ANTERIOR ST ELEVATION MYOCARDIAL iNFARCTION (STEMi)
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TROPONINS (cTh)

Most sensitive & specific markers of myocardial injury

Types

*

cTn T & cTnl (highly sensitive tests are more accurate: hs-cTnT, hs-
cTnl

Level

+ (Tn must be above the 99th percentile of the URL (to diagnose AMI).

Time course

+ 1 €in4-8h(2-3 hé hs test), peak € in 24-48 h, normalize € in 6-10 d.

Specificity

+ (Tnis organ-specific (Myocardium), not disease-specific (not specific
to AMI).

Causes of 1 1

¢ Myocardial injury with ischemia
e Acute Coronary Syndrome (STEMI, NSTEMI)
e Other Coronary Ischemia

e Arteritis (e.g. SLE), CCSé 1 O, demand (e.g. tachy-), Dissection,

Emboli, Spasm
e Non-Coronary Ischemia (Shock, Hypoxia, Pulm. emb, Global
ischemia)
+ Myocardial injury with No ischemia
e Comorbidities (Renal failure, Respiratory failure, Sepsis, Stroke)
e Others (Myocarditis, HCM, Heart failure, Cardiac contusion, DC
cardioversion)

OTHERS

T éin 4-8 h, peaks é in 24 h, normalizes é in 2-3 d.

CK-MB
Myoglobin | | €in1-2h, peaks éin 4-12 h, normalizes immediately thereafter
H-FABP 4 T éin1h, peaks é in 4-6 h, normalizes é in 24 h

Therefore it has 2 advantages: early marker of AMI, a marker of re-infarction

NOAMAN CGWELY
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BiOMARKER RiSE MAXiMUM NORMALIZATiON CHARACTERISTICS
Regular assays: ) . o . ) )
T 68 h 129 Cardiac-specific marker with high sensitivity for myocardial necrosis
st L . . 4 7-10 days The degree of elevation correlates with the size of the infarct and risk
T/i High-sensitive hours )
of mortality.
assays: 1-3 h
4-9 hours No longer commonly used clinically; has been replaced by cardiac
troponin in the diagnosis of ACS
1224 CK-MB is more specific to cardiac tissue than total CK (but may also be
CK-MB h 2-3 days due to skeletal muscle injury).
ours
Can be helpful for evaluating reinfarction because of its short half-life
but is no longer commonly used
The degree of elevation often correlates with the size of the infarct.
1 hour 4-12 e .
MYOGLOBIN ho 24 hours Nonspecific marker that is no longer commonly used
urs
uﬁfi;:il?:[l - Troponin (extensive Ml)
50 4 Troponin (small MI)
CK-MB
30+ - rpy::’rkl):::t of normal
20 -
0T e e e e B B e By B
1.8 6 12 1 2 3 4 5O 2 3 B
Hours Days Weeks
Time since onset
of ACS symptoms
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+ Leukocytosis

+ 1ESR

} ACUTE PHASE REACTANTS
+ 1 CRP (hs-CRP)

Ischemic Heart Disease

+ Echocardiography:
e Akinesia of the inf arcted area.
e Complications, e.g. MR, Myocardial aneurysm, Mural

Non-
. i thrombosis.
mvasive 1, Isotopic studies:
e Thallium imaging: infracted area appears as cold spot.
e Technitium imaging: infracted area appears as hot spot.
Coronary arteriography
Invasive + To demonstrate: the site of the occluded vessel.
+ To assess: the condition of the other coronaries
¢+ Multi - slice CT, MR - CA.
Recent

+ [VUS.

2. ECG:

DiAGNOSTIC CRITERiA OF Mi (WHO CRITERIA) .

1. HiSTORY: Ischemic chest pain > 20 minutes (TYPiCAL CHEST PAIN).
Changes in serial ECG tracings  (TYPiCAL ECG).
3. ENZYMES: 1Troponins, CK-MB. (TYPICAL ENZYMES).

DiFFERENTIAL DIiAGNOSIS:
+ From all causes of acute chest pain (refer to angina).

NOAMAN GWELY
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BAD PROGNOSTIC CRIiTERiA iN AMi

+ Age:old.
Patient ¢ Heart: originally unhealthy weak or dilated cardiac muscle.
+ Associated risk factors of atherosclerosis & CAD: e.g. DM, HTN.

+ Site: extensive anterior is worse than lateral & inferior,

Infarction ) .
+ Size: the larger, the worse the prognosis.

+ Delayed: and inability to apply early thrombolytic therapy.
Management | ¢« Ineffective: Failure of the patient's condition to stabilize during the
first few days of management.

+ Development of severe complications: e.g. cardiogenic shock.

Complications ) ) )
+ Persistent elevation of the ST segment in ECG.
TREATMENT:
+ The first goal is to diagnose as soon as possible whether the patient
First goal is having an STEMI or NSTEMI because therapy differs between the
2 types of AMI
¢ Initial ttt is directed toward restoration of perfusion as soon as
Initial possible to save as much of the jeopardized myocardium as
iti
possible.
treatment . . . .
+ This may be accomplished through: medical or mechanical means
(PCl or CABG).
+ Further treatment is based on the following:
e Restoring the balance between O2 supply & demand to further
Further . .
ischemia.
treatment . .
e Painrelief.
* Prevention & treatment of any complications that may arise.
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1. PRE-HOSPITAL PHASE

+ Approximately 65% of deaths caused by AMI occur in the first hour.

+ In order to reduce this high mortality substantially, we should focus our attention on
the prehospital care of this disease.

+ An early prehospital ECG & communication with a hospital capable of percutaneous
intervention (PClI) by EMS significantly improve the outcome.

a) Analgesics for chest pain:

Nitroglycerin |+ sublingually or by spray.

Morphine + 10 mg IV or pethidine: 50 mg IV

b) Prophylaxis & TTT of malignant ventricular arrhythmias:

Lidocaine ¢ 100mglVv

c) Treatment of increased vagal tone (causing bradycardia):

+ 1mgIV.
Atropine . . L

+ If bradycardia persists— pacing is needed.

d) Prehospital Fibrinolysis:
o + |f PPCP cannot be performed within 120 min. from STEMI
Indication . .
diagnosis.
Timing + initiate Fibrinolysis immediately, within 10 min of STEMI diagnosis.

e) Antiplatelets:

+ Immediate low dose aspirin (162-325 mg) administration further protects the
myocardium.

f) Oxygen inhalation.

NOAMAN GWELY .
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2. HOSPITAL PHASE

1. GENERAL

Monitoring ¢ Continuous hemodynamic & ECG monitoring

Management of + Fatal Ventricular arrhythmias: DC cardioversion.
urgent comp. e.g. |* Heartblock: Pacing.

Rest + Physical, Mental (sedatives, e.g. Diazepam 2-5 mg tds)

Diet + Light frequent meals & stool softeners to avoid constipation.

i + Diet control.
Control of associated

. + Drugs: insulin (small doses of short acting).

+ Avoid: hypoglycemia.

Prophylaxis against |¢ Proton pump inhibitors (c.g. Omeprazole), or
stress ulcer + H, receptor antagonists (c.g. Ranitidine).

Oxygen inhalation

2. Refractory or continuous chest pain

+ IV morphine or pethidine. + IV or oral B-blockers.
+ |V Nitroglycerine (10-200 ug/min). + OXYGEN INHALATION.

3. Reduction of LV Remodeling

+ Changes in the size, shape, structure & function of LV in response to

Definition o )
cardiac injury (typically post AMI).
Acute Infarct Zone Spherical Ventricular
Intarction Thinning & Elongation Ditation 1
=
Pathology e R

Fibrous Scar

Myocyte Hypertrophy

Culprits |* Angiotensin I, Aldosterone,Norepinephrine.

+ Development & progression of LV dysfunction, LVF, arrhythmias and

Course . .
maybe aneurysm formation & LV rupture (poor prognosis).

Drugs + RAAS blockers (ACE-l or ARB), MRA4,3B
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Ischemic Heart Disease

4. Reduction of the work of the heart

Nitrates: (IV

nitroglycerine)

+ Givenin the first days following AMI.

B-blockers Given in the first days following AMI.
5. Medical revascularization "Fibrinolysis"
Timing + initiate Fibrinolysis immediately, within 10 min of STEMI diagnosis
Fibrinolytic . .re
+ Fibrin specific agents (c.g. Alteplase, Tenecteplase).
drugs
After . . . .
i s | M Antipaletelet (Clopidogrel plus LDA) & Anticoagulant (Heparin), are
1orimo Ic
ey given with & after fibrinolytic drugs.
drugs

Complications

+ Bleeding.
+ Reperfusion arrhythmias (esp. AIVR Accelerated Idio-Ventricular
Rhythm).

Indications

+ Not in: NSTEMI (no benefit in NSTEMI).
¢ Onlyin: STEMI:
"If the patient initially presents to a non PCl-hospital and, while planning
to transfer him to a PCl-hospital: PPCl cannot be performed within 120
min. from STEMI diagnosis.

C/1

+ Bleeding { General (platelets < 100,000/mm?, coagulopathy), or
stroke (ICH)}.

+ Hepatic failure.

+ Hypertension (SEVERE).

+ Aortic dissection.

+ Active peptic ulcer.

+ Advanced age: >75 years (relative contraindication). — TIA




Ischemic Heart Disease

fk L ) Cardiology - Manchester

6. Mechanical revascularization

A) PERCUTANEOUS CORONARY iNTERVENTION (PCi): (iN A PCi - CENTRE)

PCl without prior fibrinolysis
+ STEMI when rapid access is possible (Time to PCl < 120 min).
+ STEMI contraindicated to fibrinolysis (regardless of Time to PCT).

1. Primary:

PCI following successful fibrinolysis
+ When Reperfusion criteria are met after fibrinolysis.
. + Value: enhances reperfusion, the risk of re-occlusion.
2. Routine . o , . o
+ Adjuvant ttt: Aspirin, Clopidogrel, Glycoprotein lIb/llla inhibitors,
and IV heparin to the risk of ischemic complications during the

procedure.

PCI following failed fibrinolysis
3. Rescue : - . ,
+ When Reperfusion criteria are not met after fibrinolysis.

B8) SURGERY: (CABG)

less commonly implemented than PCI or Fibrinolysis
.. + Failure of PCI.
Indication . : -
+ Sudden occlusion of a coronary artery during catheterization.

+ Inassociation with surgery for complications, e.g. MR or VSD.

| . Total ischaemic time !

[ EMS delay I

FMC: EMS

I Patient delay I System defay

Primary

<90"  Reperfusion
PCI

(Wire crossing)

<120 min —&
STEMI I
diagnosis Time

o to PCR

<10’ | . . Fibrinolysis <10" Reperfusion
/ >120 min strategy B’.'(Lytlc bolus)*

e :

W Y.+, 60-90 min ./
#* fr====--=" Transfer to
Reperfusion ¢ pcj centre

Routine
PCI

Rescue
PCi

eriteria met

d—NoA/

AN

Primary
PCl
strategy

<60’

immediately

Reperfusion
(Wire crossing)

STEMI
diagnosis

System delay |

| ’ Patient delay |

| _ Total ischaemic time l
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Ischemic Heart Disease

7. Anticoagulants

+  With & after fibrinolytic therapy.
+ Thrombo-embolic complications.
+ Intracardiac thrombi detected by echocardiography

8. Antiplatelets

Aspirin

(low dose)

+ 75-300 mg/d (single dose).

Clopidogrel [* 75 mg once/d.

9. Treatment of early complications

Medical ttt |* e.g. Pump failure,

shock, arrhythmias

Surgical ttt |+ e.g. closure of the VSD.

POST-HOSPITAL PHASE = After Discharge

A. TREATMENT OF LATE COMPLICATiONS

+ Medical ttt: e.g. corticosteroids & physiotherapy for Frozen shoulder syndrome.

+ Surgical ttt: e.g. aneurysmectomy for Myocardial aneurysm.

. REHABILITATION

¢ Gradual return to normal activity.

+ Regular exercise.

(x)

. CONTROL OF RiSK FACTORS OF ATHEROSCLEROSiS

+ e.g. Diabetes, HTN, Dyslipidemia, etc
D. | RiSK OF POST-iNFARCTION ANGiNA & RE-iNFARCTION

+ Aspirin.
+ B-blockers.
+ Statins.

NOAMAN CGWELY
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CARDIAC ARRHYTHMIAS

DEFiNiTiON

+ Abnormality of the cardiac Rhythm or Rate.
+ Normally: Rhythm is Sinus & Regular, and the Rate is 60-100 beats / min.

NORMAL SEQUENCE OF CARDIAC iMPULSE :

+ Cardiac impulse arises from SAN (pace-maker): SAN discharges
Sino-Atrial Node at a rate 60-100/min.
(SAN) Sympathetic stimulation accelerates the SAN & vagal
stimulation slows it.
From the SAN, the impulses spread to excite both atria— Atrial
contraction.
) Atrial contraction is represented by (a wave in NVS), (p wave in
Atria
ECG).
Sympathetic stimulation 1 atrial excitability & vagal
stimulation | it.
Impulses pass from the atria to the ventricles through the AVN
whose functions are:
1. Allows passage of impulse from Atria to Ventricles,
Atrio- represented by (PR interval in ECG).
) 2. Physiological delay.
Ventricular yolol08 d ,
3. No Retrograde conduction.
Node (AVN) 1. 4.Surrogate pacemaker.
4. Electric filter.
Sympathetic stimulation accelerates conduction in AVN &
vagal stimulation slows it.
Impulses pass from the AVN to the Bundle of His in the
interventricular septum, then along 2 bundle branches & finally
Purkinje fibers to terminate in ventricular myocardium —
Ventricles ventricular contraction.
Ventricular contraction is represented by (Radial pulse & Si
clinically), (QRS in ECG).
The ventricles are supplied by sympathetic fibers only (no vagal
supply).
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Sinus node

Bachmann’s bundle

Bundle of His

Atrioventricular node (Atrioventricular bundle)

Tawara branches

Koch's triangle

Purkinje fibers

Ventricular myocardium

Tawara branches
Right bundle br (

PHASES OF ACTiON POTENTIAL

Rapid Depolarization Entry on Na+ inside the cell
Early rapid Depolarization Exit of K+ outside the cell
Exit of K+ outside is equilibrium by
Plateau .
Ca++ influx
Final rapid Depolarization Exit of K+ outside the cell
RMP ( Resting Membrane Potential )
Membrane potential
(mV)
+30 [
ol Overshoot \\__
-30
-60
90 _ P 4 Resting potential
——————— I—Dhase 0 Phase 1 Phase 2 Phase 3 Phase 4
g | 2 & i
{ ‘ H o H
Cell membrane )\j@ ; ) ‘n’ @D @ g DG
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MECHANiISMS OF ARRHYTHMIAS :

(A) DiSTURBANCE OF iMPULSE FORMATION:

SAN shows spontaneous depolarization during diastole (phase 4)
action potential — new action potential when the electric threshold

Disturbed is reached.
normal Such diastolic depolarization may be accelerated or slowed by:
automaticity: changing its rate.
These changes will produce sinus tachycardia or sinus bradycardia,
respectively.
NORMALLY:
e The normal working myocardial cells remain in a resting state at
a high negative RMP (-9o mV), depolarizing only when
stimulated by SAN.
Abnormal
o iN CERTAIN DiSEASES (E.G.iSCHEMIA) .
automaticity: ) o
e RMP of these cells is reduced (-60 mv), Such cells may exhibit
spontaneous diastolic depolarization and act as abnormal pace-
makers, independent on the SAN; This may lead to: Atrial or
Ventricular or Nodal (junctional) arrhythmias.
(B) DiSTURBANCE OF iMPULSE CONDUCTION.
Decreased There is lost ability of action potential to stimulate myocardial cells
conduction: — Heart block.
"2 conditions are required for re-entry to occur"
Re-entru: A wave of depolarization may be forced to travel in one direction
& around a ring of cardiac tissue. A circus movement will result
producing a tachycardia.
Unidirectional | Slow
block (f\ RP) /1 | conduction
\
/\ 3
kK -

Normal Reentry

OPPOSING iMPULSES KilL EACH OTHER
THEREFORE, iMPULSE DiES AFTER STiMULATION
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Cardiac Arrhythmias
CLiNiCAL CLASSIFiCATiON:
. 1. Sinus tach ia.
Sinus Rhythm SI.I’IUS ac ycardl.a
) 2. Sinus bradycardia.
Disturbances 3. Sinus arrhythmia.
1. Supraventricular tachycardia (SVT).
Pathological Tachy | 2. Atrial flutter.
- Arrhythmias: 3. Ventricular tachycardia (VT).
4. Atrial fibrillation (AF).
. 1. Nodal tional) rhythm.
Pathological Brady odal (Junctional) rhythm
) 2. Heart block.
- Arrhythmias 3. Sick sinus syndrome.
1. Premature beats (Extrasystoles).
Others o
2. Pre-excitation syndromes.
General Scheme For Arrhythmia
PATHOPHYSIOLOGY:
+ According to the type of the arrhythmia.
AETiOLOGY:
PATHOLOGICAL
+ Ischemic heart dise. H,R,I H.E.
+  Rheumatic heart dise. +  Anxiety. + Sleep.
. Congepjtgl hearif dise__ ) + Exertion «  Athletes.
| ozt | |- pegncs || rapl one
»  Excessive coffes
+ Thyrotoxicosis
| +  Anaemia
» Catecholamine
|| H.R : Digitalis - CCB (Verapamil) , BB.
1 H.R : Atropine - thyroxine, vasodilators e g nefidipine, hydralazine and
sympathomimetic drugs.
NOAMAN GWELY
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CLiNiCAL PiCTURE :
A) SYMPTOMS: (COMMENT ON THE FOLLOWiNG):
1. asymptomatic
2. Palpitation:
+ Onset. + Regular orirregular. ¢ Duration.
+ Offset. + Rapid or slow.
3. Symptoms of low COP
4. Precipitation of heart failure and angina .
5. Manifestations of the cause:
+ Rheumatic heart disease.
¢ Ischemic heart disease.
+ Congenital heart disease

B) SiGNS: (COMMENT ON THE FOLLOWiNG):

a. rate:increase in tachy, decrease in bradyarrythymias.

b. rhythm: all are regular except AF and extra systoles, atrial flutter
with variable block and 2nd degree heart block mobitz 2 with variable
block.

Pulse c. Carotid sinus massage: Decrease HR in any tachyarrythymia except
arrythymias that originate in the ventricle.

d. Respiratory sinus arrhythmia: negative on all arrythymias except in
both sinus tachy and bradyarrythmias.

N.B : in bradyarrythymias : response to atropine instead

+ Rapid A wave in atrial tachyarrhythmias.

+ Loss of A wave in atrial fibrillation

i + Cannon A wave in any nodal arrhythmias either : paroxysmal nodal

Neck veins ,
tachycardia or nodal rhythm

+ Occasional canon A wave: ventricular tachycardia and complete

heart block ( atrio-ventricular dissociation)

+ Accentuated in any tachycardia

AUEENIEET + Weak in any bradychardia

N.8
+ Atrial fibrilation (af) : add thromboembolism
* Ventricular tachycardia (VT) : add sudden death
+ Complete heart block: add syncope, sudden death

NOAMAN GWELY -
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, Complete AV block

\j

Cannon A wave

. Atrial fibrillation

Absent A wave

N.B:

+ VARIABLE S1iN :
¢ Atrial fibrillation
+ Ventricular tachycardia
+ Complete heart block

+ NODAL RHYTHM — accentuated S1inspite of bradychardia .
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iNVESTiGATION:

A. ECG
HR = 75/min

| |
P QT interval

=360ms/.\ P
P ey amEL I pRRNEREE
i

S S

PR interval = 160ms T

| S )
QRS complex = 100ms
REPRESENT CHARACTER
+ Normal in sinus arrhythmias.
+ Abnormal in any other atrial arrhythmias.
P WAVE Atrial contraction ¢ Flutter wave in atrial flutter.

+ Fibrillation waves or even absent P wave in
atrial fibrillation.

Passage of impulse |+ Shortintachycardia.

PR iNTERVAL from atria to + Prolonged in bradycardia.
ventricles + AV dissociationin: VT, CHB
Ventricular + Regular except in AF & extrasystole.
QRS COMPLEX , . ,
contraction + deformed (bizarre): in VT & CHB.

B. iNVESTIGATION FOR THE CAUSE :

ECHO For detection of the cause as rheumatic heart or congenital heart disease .

LABORATORY | For the cause e.g. (T3, T4, TSH), Hb, serum K, Mg.

TREATMENT: See later
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SINUS TACHYCARDIA

DEFiNiTiON :
+ The SAN discharges at a rapid rate > 100 / minute.
ETiOLOGY
hvsiolodical + Exercise. ¢ Pregnancy.
reiedle + Emotions. + Infancy.
+ Fever.
+ Shock.

) + Hyperthyroidism: hyperdynamic circulation.
Pathological ) ,

+ Hypovolemia: hypotension.
+ Heart failure.

+ Pulmonary embolism

+ Sympathomimetic drugs: e.g. Adrenaline.
+ Parasympatholytic drugs: e.g. Atropine.
+ CCBs: e.g. Nifedipine.

ARG el + Thyroid hormones.
+ Nicotine, Caffeine, Alcohol.
+ Anemia. Myocarditis.
CLiNiCAL PiCTURE

A) SYMPTOMS:
1) Asymptomatic.
2) Palpitation: Rapid, Regular, Gradual onset, Gradual offset.
3) Symptoms of low cardiac output.
4) Precipitation of angina & HF in susceptible patients.

B) SiGNS:
+ Rhythm: regular.
+ Rate: 100-180/min.
Pulse + Response to carotid massage:

e Gradual slowing: of the rate.
e Gradual acceleration: to the original rate on stopping massage.

Neck veins |+ Normalrapid waves with the same rate of pulse.

Auscultationl+ Accentuated S1.
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ECG

Cardiac Arrhythmias

+ Rhythm: regular.
+ Rate: 100-180 /min
¢ Duration : normal.

+ Normal.

TREATMENT:

1) TTT of the cause: e.g. antithyroid drugs for hyperthyroidism,
2) Sedatives: may be needed.
3) B-blockers: e.g. propranolol, in severe cases.

SINUS BRADYCARDIA

DEFINiTiON: :

+ The SAN discharges at a slow rate < 60 / minute.

ETiOLOGY:

Physiological

Athletes. + Sleep.

Pathological

Hypothermia

Hypothyroidism

Increased vagal stimulation, e.g. Vasovagal syncope.
Increased intracranial tension, e.g. Brain tumours.
CHOLESTASIS: Obstructive jaundice.

Pharmachological

Parasympathomimetic drugs: e.g. Neostigmine.
Sympatholytic drugs: e.g. B-blockers.

CCBs: e.g. Verapamil & diltiazem.

DIGITALIS.

NOAMAN CGWELY
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CLiNiCAL PiCTURE:

A) SYMPTOMS:

—
.

Asymptomatic.

Palpitation: Slow, Regular, Gradual onset, Gradual offset.
Symptoms of low cardiac output.

Precipitation of angina & HF in susceptible patients.

P

B) SiGNS:

+ Rhythm: regular.

+ Rate: < 60/ minute (50 - 60 [ minute, or less)

Pulse + Response to carotid massage:

e Gradual acceleration: of the rate.

e Gradual slowing: to the original rate on stopping exercise.

Neck veins |+ Normal slow waves with the same rate of pulse.

Auscultation |+ Normal or weak S1.

ECG

¢ Rhythm: regular.
+ Rate: 50-60 /min, (or less). + Normal.
¢ Duration : normal.

........................................................................

TREATMENT:
1. TTT of the cause, e.g. L - thyroxin for hypothyroidism
2. Atropine: may be needed.
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SUPRAVENTRICULAR TACHYCARDIA

DEFiNiTiON:
+ Itis an tachy-arrhythmia originating from above the ventricle.

TYPES:
+ Atrial tachycardia: the arrhythmia originates from the Atria.
+ Nodal tachycardia: the arrhythmia originates from the AVN.

ETIOLOGY
¢ |t usually occurs in a normal heart, & therefore its presence does not always denote
an organic heart disease.

Physiological + occurs in a normal heart (no organic heart disease).
+ CAD (especially AMI).

+ Cardiomyopathy (and myocarditis).

+ Congenital heart disease.

Pathological + RHD.
+ Hypertension.

+ Hyperthyroidism.
+ Pre - excitation sundromes: e.g. WPW syndrome.

+ Digitalis.
Pharmachological | ¢+ Sympathomimetic drugs.
+ Some anti-arrhythmic drugs e.g., class IC.

CLiNiCAL PiCTURE:
A) SYMPTOMS:
1. Palpitation: Rapid, Regular, Sudden onset, Sudden offset.
2. Symptoms of low cardiac output.
3. Precipitation of angina & HF in susceptible patients.
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B) SiGNS:

+ Rhythm: regular.

+ Rate: 120 - 250 / minute.
Pulse .
+ Response to carotid massage:

e Sudden disappearance: of the arrhythmia may occur.

+ In atrial tachycardia: normal rapid waves with the same rate of pulse
Neck veins |+* Innodal tachycardia: regular cannon waves with the same rate of
pulse.

+ In atrial tachycardia: accentuated S1.

Auscultation .
+ Innodal tachycardia: regular cannon sounds.

ECG

¢ Rhythm: regular.
+ Rate: 120-250 /min
¢ Duration : normal.

+ In atrial tachycardia: deformed.
+ Innodal tachycardia: absent or inverted

Abnormal P wave superimposed on T wave

. -

iN ATRIAL TACHYCARDIA.
Junctional rhythm with hidden ‘P’ waves

Szsis jaamzarszazar

oA | PSS DY A LA

MiD-NODAL.
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Junctional rhythm with inverted 'P’ waves before QRS

{3l Pamng) Mewan PRSI POREE) PG

HiGH-NODAL
Junctional rhythm with 'P’ waves after QRS

LOW-NODAL
TREATMENT:
A- DURING THE ATTACK:

If the patient is hemodynhamically stable:

Vagal stimulation Carotid sinus massage.

+ Adenosine: 6 mg IV.

Slow the ventricular |¢ B-blocker (propranolol): 5 mg IV.
rate: + (CCB (verapamil): 5 mg IV.

+ Digitalis: 1 mg IV.

(after 1 the ventricular rate)
+ Chemical cardioversion: Class | A, IC or class Il drugs.
+ Electrical cardioversion (DC): if chemical cardioversion fails.

If the patient is hemodynamically unstable:

DC cardioversion

Restore sinus rhythm
(Cardioversion):

+ The atria are paced at a faster rate than the tachycardia rate.
Overdrive pacing |+ Sudden cessation of pacing is usually followed by: “
restoration of sinus rhythm”.

B-PREVENTION OF A FUTURE ATTACK.
Maintenance therapy |+ DRUGS: (Oral), Class IA, IC or class Il anti — arrhythmic drugs.

+ Ablation of focus: Catheter (Radiofrequency energy) or
surgery.

Intervention

TTT of the cause
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ATRIAL FLUTTER

DEFiNiTiON :

+ Tachycardia in which the atria discharge at regular rapid rate: 240 - 440 / min.
+ A physiological block occurs in the AVN (2:1, or 3:1, or 4:1 block).

+ Therefore only 1/2, or 1/3, or 1/4 of the atrial impulses will pass to the ventricles.
+ The average ventricular rate will be: 1/2, or 1/3, or 1/4 the atrial rate.

+ The block may be:

e Fixed (e.g. 2:1), or,
e Variable (e.g. changing from: 2:1 to 3:1, to 4:1......etc....).

TYPES:
1. Type | (common, typical): the atrial rate is 240 - 340 / min.
2. Typell (rare): the atrial rate is 340 - 440 [ min.
ETIOLOGY:

+ It uaually occurs in a patient with ORGANIC HEART DISEASE, However, It may occur
in @ normal heart.

Physiological + Occurin a normal heart (no organic heart disease).
+ CAD (especially AMI).

+ Cardiomyopathy (and myocarditis).

+ Congenital heart disease.

Pathological ¢+ RHD.
+ Hypertension.

+ Hyperthyroidism.
+ Pre - excitation sundromes: e.g. WPW syndrome.

+ Digitalis.
Pharmachological | ¢+ Sympathomimetic drugs.
¢ Some anti-arrhythmic drugs e.g., class IC.

CLiNiCAL PiCTURE:
A) SYMPTOMS:
1. Palpitation: Rapid, Regular, Sudden onset, Sudden offset.
2. Symptoms of low cardiac output.
3. Precipitation of angina & HF in susceptible patients.

NOAMAN GWELY s




-4 = .
mardlology - Manchester - Cardiac Arrhythmias

B) SiGNS:

+ Rhythm: regular (fixed block), irregular (variable block).
+ Rate: 150 or 100 or 75 / min. (according to AV block).

Pulse + Response to carotid massage: ( T AV block from 2:1—3:1 — 4:1)
e Stepwise slowing: of the rate (150 — 100 — 75/ min).

e Stepwise acceleration: to the original rate on stopping massage.

Neck veins |+ Multiple "a" waves: double or triple or quadriple the rate of pulse.

Auscultation|* Accentuated S1.

ECG
ORS P wave
+ Rhythm: regular (fixed block), irregular + Replaced by: multiple "Flutter waves"
(variable block). '

o Rate: 150 OF 100 Imi at arate of 240 - 340 / min.
ate: or or min.

) ° 7> + Typically: "Saw - tooth appearance".
+ Duration : normal.

I
I
%WWM
I aVL V2 ¥
\AMAM/\ANAL—-’L\’J’.—WMA' _/\,\,_J/VAL\«/\JH
V6
i aVF V3
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TREATMENT:
A- DURiNG THE ATTACK:

If the patient is hemodynamically stable:

Vagal stimulation

Carotid sinus massage.

Slow the ventricular
rate:

+ Adenosine: 6 mg IV.

+ B-blocker (propranolol): 5 mg IV.
+ CCB (verapamil): 5 mg IV.

+ Digitalis: 1 mg IV.

Restore sinus rhythm
(Cardioversion):

(after 1 the ventricular rate)
¢ Chemical cardioversion: Class | A, IC or class Il drugs.
Electrical cardioversion (DC): if chemical cardioversion fails.

L 2

If the patient is hemodynamically unstable:

DC cardioversion

Overdrive pacing

+ The atria are paced at a faster rate than the tachycardia rate.
+ Sudden cessation of pacing is usually followed by: “

restoration of sinus rhythm”.

B-PREVENTION OF A FUTURE ATTACK:

Maintenance therapy

+ DRUGS: (Oral), Class IA, IC or class Il anti — arrhythmic drugs.

Intervention

+ Ablation of focus: Catheter (Radiofrequency energy) or
surgery.

TTT of the cause

NOAMAN CGWELY
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VENTRICULAR TACHYCARDIA

DEFiNiTiON:
¢ Itis an arrhythmia originating from the VENTRICLE that presents with:
e Three or more successive ventricular premature beats.

e Rapid Regular tachycardia at a rate of: 120-250/min.

+ Since there is no retrograde conduction in the AVN, there will be AV dissociation:
e The ventricles will be controlled by the vent. focus: (VR 120 - 250 / min).
e The atria will be controlled by the SAN: (AR: 60 - 100 / min).

TYPES:
a. Sustained: persists more than 30 sec. or causes hemodynamic instability
b. Non-sustained: persists less than 30 sec. with no hemodynamic instability.

ETIOLOGY:
¢ ltisrarely occursin a normal heart, & therefore its presence almost always denotes
an organic heart disease.
+ CAD (especially AMI).
+ Cardiomyopathy (and myocarditis).

+ Congenital heart disease.

Pathological + RHD.

+ Hypertension.

+ Hyperthyroidism.

+ Pre - excitation sundromes: e.g. WPW syndrome.

+ Digitalis.
Pharmachological | «+ Sympathomimetic drugs.
¢ Some anti-arrhythmic drugs e.g., class IC.

CLiNiCAL PiCTURE:

A) SYMPTOMS:
Palpitation: Rapid, Regular, Sudden onset, Sudden offset.

—
.

Symptoms of low cardiac output.
Precipitation of angina & HF in susceptible patients.
SUDDEN DEATH: if converted to Ventricular fibrillation (VF).

> oW
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B) SiGNS

Pulse

Rhythm: regular.
Rate: 120- 250 / minute.

Response to carotid massage : no response .

Neck veins

"a" waves: normal rate (60 - 100 / min) & less than the pulse rate.

occasional cannon waves.

Auscultation

Occasional cannon sounds.
Variable intensity of S1.

ECG

ORS

P wave

*

*

¢ Rhythm: regular.
Rate: 120-250 /min.
Duration : Wide

Normal in rate (60 - 100 / minute ) &
shape.

Comes before, after or is hidden by the
QRS (AV dissociation).

W1

TAARAATS

W2

V3
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W4

V5

Ve

249



-4 = °
. (x Cardiology - Manchester . Cardiac Arrhythmias

SPECIAL TYPES OF VT

Torsade de

pointes:

*

QRS complexes change continuously & rapidly & irregularly from
an upright to an inverted position (twisting of points).

Causes: AMI, | K, | Ca.

It is serious & may cause VF & sudden death.

Accelerated Idio
- Ventricular
Rhythm:

An ectopic ventricular pacemaker discharges at a rate: 60 -120/
min, and controls the ventricles only resulting in a slow VT.
Causes: AMI, post-coronary thrombolysis (reperfusion
arrhythmias)

It is transient & rarely causes hemodynamic disturbances.
Accerelated Idioventricular Rhythm (AIVR)

Lead I

25mm/sec 10mm/my © Jason Winter 2016 - @ ECG Educator

TREATMENT:

A- DURING THE ATTACK:

~ Ifthe patient is hemodynamically stable:

Lidocaine

+ initial bolus of 2 mg [ kg 1V, followed by maintenance infusion
of 1- 4 mg [ min. (first drug of choice).

Procainamide or
Amiodarone

+ |V (second drug of choice).

Bretylium

+ IV (in resistant cases).

If the patient is hemodynamically unstable:

DC cardioversion immediately, followed by IV lidocaine.

NOAMAN CGWELY
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B-PREVENTION OF A FUTURE ATTACK:

Maintenance therapy

*

DRUGS: (Oral), Class | or class Ill anti - arrhythmic drugs.

Intervention

*

Ablation of focus: Catheter (Radiofrequency energy) or
surgery.

Implantable Cardioverter Defibrillator (ICD): "Anti -
tachycardia pacing"

TTT of the cause

Implantable cardioverter defibrillator

Electrode in vein Pulse generator
leading to heart inserted under
skin

Electrodes in
right atrium
and ventricle

NOAMAN CGWELY
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ATRIAL FIBRILLATION

DEFiNiTiON:
+ A form of tachycardia in which the atria discharge at a rate: 400 - 600 / min
* Anirregular block occurs in the AVN allowing only some impulses to pass to the
ventricles in an IRREG ULAR manner.
+ Therefore, the ventricular beats will be:

Rhythm Rate Force

markedly irregular 100-160/min. Variable

iNCIDENCE: AF is the most common SUSTAINED ARRHYTHMIA in Adults

ETiOLOGY:
+ The exact causes of atrial fibrillation are unknown, but several risk factors have been

identified.

+ Advanced age ¢+ Smoking
CVS risk factors | ¢ Hypertension ¢ Obesity
+ Diabetes mellitus + Sleep apnea

+ Coronary artery disease
+ Valvular heart disease (especially mitral valve disease)
+ Congestive heart failure (CHF)

o : + Preexcitation tachycardia. eg., Wolff-Parkinson-White (WPW)
Intrinsic cardiac

) syndrome

disorders + Sick sinus syndrome (tachycardia-bradycardia syndrome)
+ Cardiomyopathies
+ Pericarditis
+ Congenital channelopathies
+ Pulmonary disease: COPD, pulmonary embolism, pneumonia
+ Hyperthyroidism
+ Catecholamine release and/or increased sympathetic activity

Nereairine + Stress: sepsis, hypovolemia, post-surgical state (especially
following cardiac surgery), hypothermia
disorders

+ Pheochromocytoma

+ Cocaine, amphetamines

+ Electrolyte imbalances (hypomagnesemia, hypokalemia)
+ Drugs: eg, adenosine, digoxin

NOAMAN GWELY -
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+ Holiday heart syndrome: irregular heartbeat classically
triggered by excessive alcohol consumption but also
sometimes by stress, dehydration or lack of sleep

+ Chronic kidney disease

REVERSIBLE CAUSES OF ATRIAL FiBRiLLATiON :

+ Hyperthyroidism, thyrotoxicosis + Akohol use
+ Electrolyte imbalances + Excess caffeine
+ Cardiothoracic surgery + Fever of any cause

+ Myocarditis
+ Pericarditis

+ Recreational or pharmacological drug
use

+ Myocardial infarction ¢ Pulmonary embolism

&% Approx. 15% of individuals who develop Afib have none of the above mentioned risk factors (idiopathic/lone Afib).

@ Remember PARASITE to memorize the major risk factors for acute Afib: P - Pulmonary disease; A - Anemia; R - Rheumatic heart disease; A - Atrial myxoma; S - Sepsis; I -
Ischemia; T - Thyroid disease; E - Ethanol.

CLiNiCAL PiCTURE:

—
.

A) SYMPTOMS:

Palpitation: Rapid, IRRegular, Sudden onset, Sudden offset.

2. Symptoms of low cardiac output.
3. Precipitation of angina & HF in susceptible patients.
4. COMPLICATIONS: atrial thrombosis & embolization.
B) SiGNS:
¢ Rhythm:
e Marked irregularity (in rhythm & volume).
e Pulse deficit: > 10 beats /| minute.
+ Rate:100-160/min.
Pulse /
+ Response to carotid massage : Gradual slowing: due to | AV
conduction.
+ Response to exercise: | irregularity: dueto 1 AV conduction.
. + "3" waves: absent.
Neck veins . ,
+ Systolic expansion.
Auscultation | ¢+ Variable intensity of S1.

NOAMAN GWELY
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Atrial fibrillation

¢ Rhythm:irregular.
+ Rate: 100-160 /min.
¢ Duration : normal

+ "Absent p" Replaced by: fibrillation
waves (irregular vibrations).

CAUSES OF SLOW AF
1. Drugs: Digitalis or B-blocker.
2. Lone AF.

3. Associated heart block.
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CLASSIFIiCATiON

Terminology Definition

+ Afib manifesting with signs of hemodynamic

instability (e.g., chest pain, altered tal
e Unstable Afib instability (e.g., chest pain, altered menta

- status, acute pulmonary edema, hypotension
stability ) P y » Nyp )

or cardiogenic shock)

Stable Afib

Afib with rapid Afib with a ventricular rate > 100-
Ventricular | ventricular response 110/minute (tachycardic Afib)

rate Afib with slow + Afib with a ventricular rate <
ventricular response 60/minute (bradycardic Afib or slow Afib)

+ New presentation or diagnosis of Afib,

+

Afib without signs of hemodynamic instability

+

New onset Afib ,
regardless of duration
+ Afib that resolves within 7 days of onset either
Paroxysmal Afib following treatment or spontaneously; the
frequency of recurring episodes may vary.
onset and Persistent Afib |+ Continuous Afib for > 7 days
R | o sand®9 |+ Continuous i for> 1 year
+ Persistent Afib in which therapeutic attempts
Permanent Afib are no longer made to convert to or maintain

sinus rhythm unless the patient and the treating
physician agree to do so

+ Episode of Afib lasting > 30 seconds that is
Clinical Afib documented on a surface ECG
May be symptomatic or asymptomatic

+

Method of — .
detection asymptomatic Afib not previously detected on a

+

. surface ECG that is discovered on implanted
Subclinical Afib ) ] . . P )
cardiac devices and confirmed on intracardiac

electrograms

+ Afib in patients with moderate to severe mitral

. Valvular Afib valve stenosis or an artificial (mechanical) heart
Mitral valve

. valve
involvement

+ Afib in patients without moderate to severe
Non-valvular Afib ) ) )
mitral valve stenosis or a mechanical heart valve
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TREATMENT
A) DURING THE ATTACK:

A. If the patient is hemodynamically stable:

1. Restore the sinus rhythm:
"RHYTHM CONTROL"

Methods |*

+ Pharmacologic cardioversion: Class IA, IC or 1l drugs.
Electrical cardioversion (DC): If pharmacologic CV fails.
+ Ablation [Pulmonary Veinlsolation (PVI)]: If pharmacologic CV fails.

Precautions cardioversion.

+ Oral Anti Coagulation (OAC) should be given: 4 w before & after

+ Digitalis should be stopped: before electrical cardioversion.

2. Slow the ventricular rate:
"RATE CONTROL"

Drugs ¢

B-blocker (propranolol), CCB (Non-DHP), Digitalis.

Favours Rate Control
Persistent AF

Favours Rhythm Control
First diagnosed AF or Paroxysmal AF

Less symptomatic

More symptomatic

>65 years of age

<65 years of age

Hypertension

No Hypertension

No History of HF

HF clearly exacerbated by AF

Previous failure of AAD

No Previous failure of AAD (Anti-
Arrhythmic Drugs)

Marked T LAVI (> 48 ml/m?)

Normal or mild T LAVI (34 - 42 ml/m?)

Rate control difficult to achieve (failed rate
control)

AF precipitated by a temporary event
(acute reversible illness), e.g.
Hyperthyroidism

Patient's choice

Patient's choice

2012 Canadian Cardiovascular Society: Atrial Fibrillation Guidelines Update

Index)

2020 ESC Guidelines for the diagnosis & management of AF (LAVI = Left Atrial Volume

NOAMAN GWELY
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B. If the patient is hemodynamically Unstable:
DC cardioversion

+ The atria are paced at a faster rate than the tachycardia rate.
Overdrive pacing |+ Sudden cessation of pacing is usually followed by:
restoration of sinus rhythm”.

B-PREVENTION OF A FUTURE ATTACK:
Maintenance therapy |+ DRUGS: (Oral), Class IA, IC or class Il anti — arrhythmic drugs.

+ Ablation of focus: Catheter (Radiofrequency energy) or
surgery.

Intervention

TTT of the cause

=2

(HR > 100-110/min)
1

[Rapnd ventricular response’?J

No Yes Acute management of atrial fibrillation with RVR
(Afib without RVR) (Afib with RVR) - N
v
No PEA arrest
« Consider cardiology consult Presence of puise | Activate code (see "BLS" and "ACLS" flowcharts)
« Identify and treat reversible causes (e.g., Hemodynamic instability L y,
thyrotoxicosis, electrolyte abnormalities) Acute cardiac ischemia Yes P~ ~
« Consider indications for anticoagulation Acute heart failure (Unstable) + Emergent sy
« Encourage lifestyle modifications Altered mental status « Consider g prior to
T Pulse _| « Urgent cardiology consult
present « ICU/CCU transfer
o (Stable) « Identify and treat underlying cause
« Continuous cardiac telemetry
<48 h: IV rate or rhythm control " J
> 48 h: IV rate control
Consider cardiology consult
ICU/CCU consult & transfer if
refractory RVR
Resolution of RVR
l & still in Afib
Long-term management of atrial fibrillation
Choice of rate vs rhythm control depends on
duration of symptoms & individual comorbidities
(some examples provided below)
[ : l
+ Onset > 48 h * Afib with preexcitation (e.g., WPW) + Undergoing cardiac surgery for other reasons
« Long-standing persistent Afib * New-onset Afib » Concurrent CHF with reduced LVEF
« Asymptomatic * Afib with reversible trigger « Patient preference

+ Tachycardia-induced CM

* High risk of thromboembolism
« Pregnancy, younger patients

Assess need for anticoagulation prior to cardioversion
(see "Anticoagulation in atrial fibrillation® flowchart”)

< 110/min for asymptomatic, normal LVEF
< 80/min for symptomatic with lenient rate

First line: BB, nondihydropyridine CCB J

[ Rate control with target resting HR: ] [

Second line: digoxin
Third line: amiodarone

—
.o

~
chz:‘,g"F gﬂ:lm —» Rhythm control
not achieved L with pharmacologic or electrical cardioversion )
(« Dofetilide, ibutilide )
Refractory to « Flecainide, propafenone (avoid in heart failure,
rate control CAD, sinus/AVN dysf 1, renalfliver )

« Amiodarone (avoid in AVN dysfunction, lung
diesase, prolonged QTc)
« Sotalol (avoid in renal disease, asthma,
heart failure, prolonged QTc)
\+ _Procainamide: Afib with WPW

Symptomatic Ire!ractoty Afib
Assess need for anticoagulation prior to I J Rhythm control
cardioversion (see "Anticoagulation in atrial with interventional cardioversion
fibrillation® flowchart®) J 'L (e.g., catheter ablation, Maze procedure)
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THE iNTEGRATED ABC PATHWAY

A : Anticoagulation Avoid stroke

+ CHA2DS2-VASc score : estimates risk of stroke & thromboembolism in patients e AF

Initials Risk Factor Points
c Congestive HF 1
H Hypertension 1
A2 Age > 75y 2
0 Diabetes 1
S2 Stroke ( previous stroke, TIA, or Thromboembolism ) 2
v Vascular Disease ( previous Ml , PAD, or Aortic Plaque ) 1
A Age 265y 1
SC Sex Category ( Female) 1

MAXiMUM SCORE 9
Total Score Recommendations
(0)s (1) ¢ No Oral AntiCoagulation
(1) 5 (2) ¢ OAC should be considered
(2-9) ¢ (3-9) ¢ OAC is recommended ( esp NOACs as 1st line OAC)

+ HAS-BLED score : estimates 1-year risk of major bleeding in patients with AF on OAC
e For high bleeding risk (HAS-BLED : 3-9 ) :
e Such high bleeding score shouldn’t be used to withhold OAC

Initials Risk Factor Points

H Hypertension (Uncontrolled: SBP>160 mmHg) 1

A Abnormal Renal or/and Liver function 10r2

S Stroke (Previous Ischemic or Hemorrhagic) 1

8 Bleeding tendency or predisposition 1

L Labile INR (Unstable/high INR or TTR < 60% in patient on VKA) 1

E Elderly (Age = 65 YY) 1

0 Drugs (Concomitant Antiplatelets or/and excess Alcohol) 10r2
MAXiMUM SCORE 9

NOAMAN CGWELY
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Take care

Total Score Interpretation
Zero -2 Low bleeding risk + 1point for each of abnormal renal or
liver function

+ 1 point of which platelets or Alcohol

¢+ TTR:Time in Therapeutic Range

+ VKA Vitamin K Antagonist

3-9 High bleeding risk

B : Better symptom control ( Rate control vs rhythm control — mentioned before )

C: Concomitant disease : detection & management ( e.g HTN , HF , CAD, DM )

NOVEL ORAL ANTi-COAGULANTS ( NOACS )

Drug Action Dose Clearance
Apixaban 5 mg twice daily Hepatic
Rivaroxaban | Direct factor X a inhibitor 20 mg once daily Renal
Edoxaban 60 mg once daily Hepatic

Direct Factor Il a (thrombin)

150 mg twice dail Renal
inhibitor >0 Mg Y

Dabigatran
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PREMATURE BEATS (EXTRASYSTOLES)

DEFiNiTiON

+ They are ectopic cardiac impulses occurring before the expected sinus impulse
causing premature beats.

+ When the normal sinus impulse arises, the heart will not respond because it will be in
the: "Refractory period".

+ These ectopic cardiac impulses may arise:
1. Supraventricular (from the Atria or AVN) or,
2. Ventricular (from the Ventricles).

ETiOLOGY

may occur in a normal heart (no organic heart disease).
Physiological + Emotions.

+ Excessive: smoking, coffee, tea

+ CAD (especially AMI).

+ Cardiomyopathy (and myocarditis).

+ Congenital heart disease.

Pathological + RHD.

+ Hypertension.

+ Hyperthyroidism.

+ Pre - excitation sundromes: e.g. WPW syndrome.

+ Digitalis.
Pharmachological | ¢ Sympathomimetic drugs.
+ Some anti-arrhythmic drugs e.g., class IC.

CLiNiCAL PiCTURE

A) SYMPTOMS:
1) Asymptomatic.
2) PALPITATION: irregular.

NOAMAN CWELY .
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B) SiGNS:

+ Rhythm: Occasional irregularity. Pulse deficit: < 10 beats [ minute.
+ Rate: VARIABLE according to the sinus rhythm .

+ Response to exercise: "VARIABLE":
Pulse

o | irregularity: due to shortened diastolic period.

o 1 irregularity: due to sympathetic stimulation.

Neck veins |+ Normal waves with: Occasional irregularity.

Auscultation |+ Normal sounds with: Occasional irregularity.

ECG:

+ RHYTHM: irregular (Occasional irregularity), but: sinus.
+ THE PREMATURE BEAT COMES EARLY & iS FOLLOWED BY A COMPENSATORY PAUSE:

Supraventricular (from the Atria or AVN):

+ deformed p - wave followed by

Atrial beats
+ anormal ORS

+ absent orinverted p - wave
Nodal beats P ’
+ anormal ORS

Ventricular (from the Ventricles)

+ absent p-wave,

Ventricular beats i
+ wide ORS.

25 mimdsec & mmdmy ' '
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TREATMENT
1) TTT of the cause.

2) Sedatives: may be needed.
3) TTT of extrasystoles:

supraventricular ¢ They usually need no ttt (asymptomatic).

+ They may need B-blockers

beats: (Symptomatic: causing palpitation).

+ They usually need no ttt (asymptomatic).
+ They may need Anti - arrhythmic drugs if they are:
e Symptomatic: causing palpitation.
e Multiple.
e Multifocal.
Ventricular beats: L - ,
e Occuring in association with: AMI.
¢ Anti - arrhythmic drugs are:
* In emergency conditions: e.g. AMI, Digitalis toxicity, IV
Lidocaine is the drug of choice.
e In stable conditions: Oral therapy with class I, I, or lll
drugs

e Falling on the preceding T-wave (R on T phenomenon).
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NODAL (JUNCTIONAL) RHYTHM

DEFiNiTiON
* Anabnormal heart rhythm, where the AVN initiates electrical activity of the heart.
+ Theimpulses spread up & down to activate the atria & the ventricles simultaneously.

THERE ARE TWO POSSIBILITIiES:

Nodal + Abnormal automaticity in the AVN overtakes the normal SAN.
tachycardia:
+ An escape rhythm in which the AVN becomes the pace — maker of
Nodal the heart discharging at a rate of 40 - 60 / minute, in cases of:
e Severe bradycardia: when the SAN discharges at a rate slower
rhythm: than the intrinsic AVN pacemaker.
e Heart block: conduction problem between the SAN & the AVN.
ETiOLOGY

¢ [t usually occurs in a patient with ORGANIC HEART DISEASE,
+ However, It may occur in a normal heart.

Physiological |+ may occurinanormal heart( 1 T vagal tone during sleep).

+ CAD (especially AMI, inferior).
Pathological |+ Cardiomyopathy (and myocarditis).
+ SICKSINUS SYNDROME.

+ DIGITALIS.

Pharmacological | | B-blockers.

CLiNiCAL PiCTURE

A) SYMPTOMS:
1) Asymptomatic.
2) PALPITATION: regular
3) Symptoms of : Low cardiac output.
4) Precipitation of: angina & HF in susceptible patients.
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B) SiGNS:

+ Rhythm: regular.

+ Rate: 40 - 60/ minute.
Pulse )
+ Response to exercise:

e Reversion to sinus rhythm may occur in some cases.

Neck veins |+¢ Regular cannon waves with the same rate of pulse.

Auscultation |+ Regular cannon sounds.

ECG

+ Rhythm: regular.
+ Rate: 40-60 /min. Absent or inverted
¢ Duration: normal

TREATMENT
1. TTT of the cause, e.g. permanent pacemaker for sick sinus syndrome.
2. Atropine: in symptomatic cases.
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HEART BLOCK

DEFiNiTiON
+ Adisease in the Electrical system of the heart.

+ Impairment of impulse condution at any of the following sites:
1) SAN (Sinoatrial block) between the SAN & the atria.
2) AVN (AV block) between the atria & the ventricles.
3) Bundle branch (BBB) along the bundle branches.

AV BLOCK

ETiOLOGY

+ CAD (especially AMI, inferior).

+ Cardiomyopathy (and myocarditis).

) + Congenital heart disease.

Pathological e . .
+ (alcific aortic stenosis.

+ Conduction system fibrosis.

+ HYPERKALEMIA.

+ DIGITALIS.

Pharmacological |+ B-blockers.
¢+ (C(CBs.

TYPES = GRADES = DEGREES

First degree Second degree Third degree
DELAYED conduction of ALL NO conduction of Some NO conduction of ALL
impulses. impulses. impulses.
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. + Delayed conduction of ALL impulses from the atria to the ventricles.
DEFiNiTiON ¢ ALL P waves are followed by a QRS complex.
¢+ Asymptomatic.
SYMPTOMS + Symptoms of: the cause
SiGNS + No clinical signs.
ECG + PR:prolonged > 0.2 sec. ( > 5 small squares), fixed.
TREATMENT ¢ TTT of: the cause.
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DEFiNiTiON
+ No conduction of Some impulses from the atria to the ventricles.
+ Some P waves are not followed by a QRS complex.

TYPES:

(Wenckebach phenomenon) (Block is in AVN)
Mobitz Type I: | ¢ Progressive prolongation of the AV conduction time until
conduction fails completely & an atrial impulse is blocked.

(Block is below AVN: Infra-Hisian)
+ Every 2, 3 or 4 atrial impulses, the AVN transmits only one impulse
to the ventricles, (so the block will be: 2:1 or 3:1, or 4:1).

Mobitz Type Il: | | 1. block may be:
e Fixed (e.g. 2:1),
e Variable (e.g. changing from: 2:1, to 3:1to 4:1..etc....).
CLiNiCAL PiCTURE:
A) SYMPTOMS
1) Asymptomatic.

2) Symptoms of: the cause.
3) PLUS In Mobitz Type IL
+ PALPITATION: regular or irregular.
+ Symptoms of: low cardiac output.
+ Precipitation of: angina & HF in susceptible patients.

B) SiGNS:

Mobitz Type | Irregular pulse, Weak S1.

Mobitz Type Il

+ Rhythm: regular (fixed block), irregular (variable block).

Pulse
+ Rate: slow, e.g. 30-50 [ min. (according to AY block).

Neck veins + Multiple "a" waves: double or triple or quadriple the rate of pulse.

Auscultation |¢ Weak S1.
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ECG

+ Progressive prolongation until a QRS is dropped, i.e. until a p wave is not
followed by a QRS complex. Then, the PR interval returns to its normal
duration and the sequence is repeated.

PR R T R )

PR (e SRR A e R
0.24sec 0.32sec 0.40sec | ~ ;

S e

+ Rhythm: regular (fixed block), irregular (variable block)
QRS + Rate: bit slow, e.g. 30-50 / min. (according to AV block)
¢ Duration: normal.

+ Normal rate.

+ 2,3 0r 4 P waves occur before each QRS (according to AV block)
+ The block may be:
e Fixed (e.g. 2:1),

P wave

P QRS P QRS P P QRS

\,\1“ {_/\f\.q\'{r-/\/\w’\

— —t —
PRI~ 240ms PR:~ 240ms PR:~240ms T

241 block

TREATMENT
1) TTT of the cause.

2) Atropine 1 mg IV.
3) PLUS In Mobitz Type Il, Artificial pacemaker.
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DEFiNiTiON
+ No conduction of ALL impulses from the atria to the ventricles.
+ How do the ventricles work 2?
+ They will be controlled by an: Idioventricular pacemaker.
+ Norelation between P waves and QRS complexes (AV dissociation).

CLiNiCAL PiCTURE:
A) SYMPTOMS:
1) Symptoms of the cause.
2) PALPITATION: regular.
3) Symptoms of low cardiac output.
4) Precipitation of angina & HF in susceptible patients.
5) ADAMS - STOKES ATTACKS:
+ They occur during transmission from one idioventricular focus to another.
+ There is syncope, cyanosis, with absent pulse, BP & heart sounds.
+ If prolonged: convulsions, coma & death may occur.

B) SiGNS:

+ Rhythm: regular.

Pl + Rate: slow, 30-40 /min.

Neck veins .
+ QOccasional cannon waves.

+ "a" waves normal rate (60 - 100 / min) & more than the pulse rate.

+ Qccasional cannon sounds.

Auscultation + Variable intensity of S1.

NOAMAN GWELY
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ECG

QRS P wave
+ Rhythm: regular. + Normalinrate (60 -100 /[ minute ) &
+ Rate: 30-40 /min. shape.
+ Duration: wide. + Comes before, after or is hidden by the
QRS (AV dissociation).

B B EEER FEEE] ] ;
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|
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TREATMENT
1) TTT of: the cause.

2) Atropine: 1 mg IV.
3) Artificial pacemaker.

SICK SINUS SYNDROME

Definition + This is a clinically symptomatizing SAN dysfunction.

+ Coronary heart disease

Etiolo
e + Degenerative disease of the SAN.

+ Sinus bradycardia

Clinical Picture ) )
+ Sinus arrest, & atrial asystole.

Investigations | ¢ Ambulatory (Holter) ECG monitoring.

Treatment + Permanent pacemaker implantation.
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PRE-EXCITATION SYNDROMES

¢ An accessory conduction pathway bypasses the AVN, leading to
abnormal early activation of part of the ventricle .

Definition
J + The remaining part of the ventricle will receive the normal
impulse from the normal pathway.
Etiology + Congenital.

+ Different arrhythmias: e.g. AF, flutter, or supraventricular
Clinical Picture tachycardia.

¢ Sudden death.

+ Wolff-Parkinson-White syndrome (WPW): "Wide QRS, Short PR
interval, Delta wave".

ECG 5 Delta

+ Medical control of the associated tachycardia.
Treatment

+ Surgical division of the accessory pathway.

Normal impulse transmission Preexcitation in WPW syndrome

& — < 2 *
—K — & Bundle of Kent
= = \\\(— u

= ////>
SAnode —+ )7\ Z o
BN | Q, = ‘* Preexcitation
N7 /N \ . PN

AV node
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ANTI-ARRHYTHMIC DRUGS

Mode of action Subclass Main uses Side effects
Idiosyncrasy
Ouinidine Cinchonism
N, V, D
1A
) ) Broad )
Moderate phase 0 Disopyramide ¢ Hypotension
spectrum
depression P Anti-cholinergic effects
Procainamide Hypotension
Sodium channel ,
Lupus-like synd.
blockers — slowing .
| . Convulsions
depolarization phase — ) ) ]
. Lidocaine Confusion
depression IB .
- Ventricular
Minimal phase o . .
_ arrhythmias Skin rash
depression , .
Epanutin BM depression
Ataxi
IC
Marked Broad .
Propafenone Pro-arrhythmia
phase o spectrum
depression
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ST, SVT
Propranolol i
Atrial flutter
| B-blockers &
AF
Sotalol

Extrasystoles

Corneal deposits

Potassium channel Amiodarone Broad )
Thyroid problems
Blockers spectrum ] i
. Pulmonary fibrosis
1] slowing the .
- Hepatotoxicity
repolarization
rolong the RF Bretylium Resistant VT
(P & ) Y Hypotension
SVT
v CCBs Verapamil Atrial flutter
AF

DRUGS WiTH ANTi-ARRHYTHMIC ACTiON.

1. Adenosine: it |, conductivity in the AV node, so it is indicated in SVT, Atrial flutter.

2. Digitalis: it |, conductivity in the AV node, so it is indicated in SVT, Atrial flutter, AF.
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Class 1A Class 1B Class IC
Membra 4 smbrane Membra
Goresia) « Prolonged AP duration "ggt'zfl)]rtl‘;‘lc « Shortened AP duration Geteri ' '
+ Slow conduction velocity « Slow conduction velocity Slow conduction velocity
OmVv lime OmVv lime Omv [ime
Class Il Class Il Class IV
» Decreased slope of
* Decreased slope of phase 4 and phase 0
Membrane phase 4 depolarization Membrane Membrz}.nle depolarization
potential « Prolonged repolarization potential Prolonged AP duration Dl « Prolonged repolarization
OmV Time OmV Time OmV Time

Threshold

: I'hreshold
potential Aotentil S eis s sl e Ay
_h_ Ventricular action potential J\ Pacemaker cell action potential
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CONGENITAL HEART DISEASES (CHD)

iNTROOUCTION :

+ Itis one of the commonest congenital defects, occurring in 0.6-0.8% of newborns.
¢ Advances in therapy have led to a dramatic improvement in outcome, such that
over 85% of infants, even with complex CHD, are expected to reach adolescence

and early adulthood.
+ As aresult of the success of paediatric cardiology and surgery, there are now more
adults than children with CHD.

ETiOLOGY :
Maternal illness (eg, diabetes, rubella, systemic lupus
erythematosus)
Environmental Maternal intake of teratogenic agents (eg, lithium, isotretinoin,
factors antiseizure drugs)
Maternal age is a known risk factor for certain genetic conditions,
especially Down syndrome, that may include cardiac defects.
Numerical Trisomy 21 (Down syndrome), trisomy 18, trisomy 13, and
chromosomal monosomy X (Turner syndrome), are strongly associated with
abnormalities congenital heart disease.
.. No identifiable genetic etiology is detected in about 72% of
Genetic etiology ) ) ) )
patients with congenital heart disease
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PATHOPHYSIOLOGY :

+ Congenital heart anomalies are classified as :

a. Cyanotic.

b. Acyanotic (left-to-right shunts or obstructive lesions).

+ The physiologic consequences of congenital heart anomalies vary greatly, ranging
from heart murmur or discrepancy in pulses in an asymptomatic child to severe
cyanosis, heart failure, or circulatory collapse

+

Cyanotic heart
anomalies

+

Varying amounts of deoxygenated venous blood are shunted to the
left heart (right-to-left shunt), reducing systemic arterial oxygen
saturation.

If there is > 5 g/dL (> 50 g/L) of deoxygenated hemoglobin, cyanosis
results. Complications of persistent cyanosis include polycythemia,
clubbing, thromboembolism (including stroke), bleeding disorders,
brain abscess, and hyperuricemia.

Depending on the anomaly, pulmonary blood flow may be reduced,
normal, or increased (often resulting in heart failure in addition to
cyanosis), resulting in cyanosis of variable severity.

Heart murmurs are variably audible and are not specific.

+

Left-to-right
shunts

Oxygenated blood from the left heart (left atrium or left ventricle)
or the aorta shunts to the right heart (right atrium or right ventricle)
or the pulmonary artery through an opening or communication
between the 2 sides.

High-pressure shunts (those at the ventricular or great artery level)
become apparent several days to a few weeks after birth; low-
pressure shunts (atrial septal defects) become apparent
considerably later.

If untreated, elevated pulmonary blood flow and pulmonary artery
pressure may lead to pulmonary vascular disease and eventually
Eisenmenger syndrome.

Large left-to-right shunts (eg, large ventricular septal defect [VSD],
patent ductus arteriosus [PDA]) cause excess pulmonary blood flow
and left ventricular volume overload, which may lead to signs of
heart failure and during infancy often result in failure to thrive.

A large left-to-right shunt also leads to lower lung compliance and
higher airway resistance.

These factors increase hospitalization in infants with respiratory
syncytial virus or other upper or lower respiratory tract infections.
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+ Blood flow is obstructed — pressure gradient across obstruction.
+ The resulting pressure overload proximal to the obstruction may

cause ventricular hypertrophy and heart failure.

Obstructive |+ The most obvious manifestation is a heart murmur, which results
lesions from turbulent flow through the obstructed (stenotic) point.

+ Examples are congenital aortic stenosis, which accounts for 3 to 6%
of congenital heart anomalies, and congenital pulmonic stenosis,
which accounts for 8 to 12%.

CLASSiFiCATiON OF CONGENITAL HEART DiSEASE iN ADULTS :

Acyanotic lesions Cyanotic lesions
+ Atrial septal defect + Transposition of the great arteries
+ Ventricular septal defect + Tetralogy of Fallot
+ Atrioventricular septal defect + Congenitally corrected transposition of
+ Pulmonary stenosis the great arteries
+ Coarctation of the aorta
+ Patent ductus artreriosus

Atrial septal defect (ASD)

4+ Hole connects the atria.

DEF + ASDs are common congenital heart defects in adults
+ Ostium secundum defects (high in the septum) are commonest.
TYPES Ostium primum defects (partial atrioventricular canal).

Sinus venosus defects.

+

+

+ Primum ASDS present early

+ Secundum ASDS are often asymptomatic until adulthood, as the L-R

shunt depends on compliance of the right and left ventricles. The

SYMPTOMS latter decreases with age, so augmenting L-R shunting (hence
dyspnea/heart failure, eg at age 40-60).

+ There may be pulmonary hypertension, cyanosis, arrhythmia,
hemoptysis, and chest pain

+ AF & Increased JVP.

+ Wide, Fixed Split S2.

+ Pulmonary ejection Systolic Murmur. Pulmonary Hypertension May

SiGNS

Cause Pulmonary or tricuspid regurgitation
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+ Reversal of left-to-right shunt, ie Eisenmenger’s syndrome: initial L-R

shunt leads to pulmonary hypertension, hence shunt reversal, causing

AL AL cyanosis (+heart failure & chest infections).

+

Paradoxical emboli (vein-artery via ASD; rare).

ECG: RBBB with LAD and prolonged PR interval (primum defect) or

RAD (secundum defect).

+ CXR: A prominent pulmonary artery, right ventricular enlargement,
and pulmonary plethora are found on chest radiographs

+ Echocardiography is diagnostic.

+

-
o4

iNVESTIGATIONS

\' v
Chest radiograph showing mild cardiomegaly with prominence of the pulmonary artery

(arrow).There are increased pulmonary vascular markings from a left-to-right shunt
consistent with a significant atrial septal defect

+ In children: closure is recommended before age 10yrs.
+ In adults: if symptomatic, or if pulmonary to systemic blood flow ratios

TREATMENT of 21.5: 1.

+ Transcatheter closure is now more common than surgical.
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Ventricular septal defect (VSD)

DEF 4+ Hole connects the ventricles

1. Membranous: This is the most common type of VSD and makes up
about 80% of cases. These VSDs happen in the upper section of the
wall between the ventricles.

2. Muscular: These account for about 20% of VSDs in infants, and there
is often more than one hole that’ s part of the defect.

3. Inlet: This is a hole that happens just below the tricuspid valve in the
right ventricle and the mitral valve in the left ventricle.

4. Subarterial: occurs in the ventricular septum immediately under the
pulmonary valve.

TYPES These defects are often referred to as supracristal, conoseptal, or

doubly committed subarterial defects.
S

Doubly committed
Sublarterial VSD
A ooy, i

AAA St

Muscular VSD
A A Trabex

Perimemtvanous VSD
AR Paramsorrdw owwwas,
Muscular VSD
Inlet VS0 Muscular vSD AR YOREACASM

Ak Trabecid o)

=

1. Congenital (prevalence 2:1000 births)

ki 2. Acquired (post-Ml).

+ Ininfants, moderate to large VSD causes symptoms that look like
heart failure. These include:
1. Shortness of breath, including fast breathing or struggling to
breathe.
2. Sweating or fatigue during feeding.
3. Failure to thrive (slow weight gain).
kAL 4. Frequent respiratory infections.
+ VSD in older children and adults can cause:
= Feeling tired or out of breath easily when exercising.
= After Eisenmenger syndrome develops, very pale skin or a bluish
tinge to skin and lips (a condition called cyanosis) may happen

NOAMAN GWELY -




T8 ) Cardiology - Manchester . .
. Congenital Heart Diseases

SiGNS

+ These depend on size and site:
a. Smaller holes: which are haemodynamically less significant, give

louder murmurs. Classically, a harsh pansystolic murmur is heard at
the left sternal edge, with a systolic thrill, + left parasternal heave.

b. Larger holes: are associated with signs of pulmonary hypertension.

COMPLIiCATiONS

AR

Infundibular stenosis

|E/SBE

Pulmonary hypertension and Eisenmenger’ s syndrome.

N
.

FNEVY

iNVESTIGATIONS

N
.

ECG: normal (small VSD), LAD + LVH (moderate VSD) or LVH + RVH

(large VSD).

2. CXR:normal heart size + mild pulmonary plethora (small VSD) or
cardiomegaly, large pulmonary arteries and marked pulmonary
plethora (large VSD).

3. Echocardiogram: Identify the size of the VSD and its exact location.

4. Computed tomography (CT) scan

9. 512 KKHCH

diat2d@2 1@:12:58 Singapore
/F3 SCM Pediatric
6@ COMP ?5 B88HZ i = 2:ee:s8

TREATMENT

+ This is medical, at first, as many close spontaneously.

+ Indications for surgical closure: failed medical therapy, symptomatic
VSD, LV volume overload, SBE/IE.

+ Endovascular closure is also possible.
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Normal Heart
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Coarctation of the aorta

+ Congenital narrowing of the descending aorta; usually occurs just
distal to the origin of left subclavian artery.
+ Associations:
1. Bicuspid aortic valve
2. Turner’s syndrome.
DEF
Normal aorta Aortic coarctation
1. Radiofemoral delay (femoral pulse later than radial)
2. Weak femoral pulse
SiGNS 3. BPincrease
4. Scapular bruit
5. Systolic murmur (best heard over the left scapula).
+ Heart failure
SLL LIS + Infective endocarditis.
iNVESTIGATIONS | + CT or MRI-aortogram, CXR shows rib notching.
TREATMENT |+ Surgery, or balloon dilatation * stenting
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Tetralogy of Fallot (TOF)

iNCiDENCE

+ The most common cyanotic congenital heart disorder 3-6 per 10,000)
+ The most common cyanotic heart defect that survives to adulthood,
accounting for 10% of all congenital defects.

ETIOLOGY

+ Itis believed to be due to abnormalities in separation of the truncus

arteriosus into the aorta and pulmonary arteries that occur in early
gestation.

r

Normal heart Tetralogy of Fallot

\Ventricular
sopral defoct

’

Right wentricular
Pypertroply

[N

FEATURES

1- Ventricular septal defect (VSD)
2- Pulmonary stenosis

3- Right ventricular hypertrophy
4- The aorta overriding the VSD

= Occasionally, a few children also have atrial septal defect, which
makes up pentad of Fallot

Aorta above

both ventricles y:
(overriding) [

Pulmonary
valve
stenosis

Mixed blood

Ventricular
septal defect
(VSD)

\ N\ |
Thickened \ £ /

right ventricle S //
(hypertrophy) = 4
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PRESENTATION

+

+

Severity of illness depends greatly on the degree of pulmonary
stenosis.

Infants may be acyanotic at birth, with a pulmonary stenosis murmur
as the only initial finding.

Gradually (especially after closure of ductus arteriosus) they become
cyanotic due to decreasing flow of blood to the lungs as well as right-
to left shunt across the VSD.

During a hypoxic spell, the child becomes restless and agitated, and
may cry inconsolably.

Toddlers may squat, which is typical of TOF, as it increases peripheral
vascular resistance and decreases the degree of right to left shunt.
Also: difficulty in feeding, failure to thrive, clubbing.

Adult patients are often asymptomatic.

In the unoperated adult patient, cyanosis is common, although
extreme cyanosis or squatting is uncommon.

In repaired patients, late symptoms include exertional dyspnoea,
palpitations, RV failure, syncope, and even sudden death.

Children with Tetralogy of Fallot exhibit bluish
skin during episodes of crying or feeding.

"Tet spell”

\
& FADAM.

iNVESTIGATIONS

ECG shows RV hypertrophy with a right bundle-branch block

CXR may be normal, or show the hallmark of TOF, which is the classic
boot-shaped heart.

Echocardiography: can show the anatomy as well as the degree of
stenosis.

Cardiac CT and cardiac MRI: can give valuable information for planning
the surgery.
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+ Give O2.

+ Place the child in knee-chest position.

+ Morphine can sedate the child as well as relaxing the pulmonary
outflow.

+ Long-term B-blockers may be needed.

TREATMENT |+ Give endocarditis prophylaxis only if recommended by a
microbiologist.

+ Without surgery, mortality rate is ~95% by age 20.

+ Surgery is usually done before 1yr of age, with closure of the VSD and
correction of the pulmonary stenosis.

+ 20-yr survival is ~90-95% after repair.

TETRALOGY

OF FALLOT BOOT SHAPED HEART

"OVERRIDING AORTA":
DISPLACEMENT OF THE AORTA
OVER THE VENTRICULAR

SEPTAL DEFECT

PULMONARY
STENOSIS

RIGHT VENTRICULAR
HYPERTROPHY

Nt \ VENTRICULAR

SEPTAL DEFECT
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