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CARDIOLOliY

~ Anatomy of the heart:




I






	• The
	heart
	is
	composed
	of
	four
	chambers, two atria
	and two
	ventricles.

	The
	atria
	are
	low
	pressure
	capacitance
	chambers
	mainly
	to
	store
	blood

	during ventricular
	systole
	and
	then fill
	the
	ventricles
	with
	blood
	during

	ventricular
	 
	diastole.
	The
	ventricles
	are
	high
	 
	pressure
	chambers

	responsible
	for pumping blood
	through
	the
	lungs
	and to
	the
	peripheral

	tissues.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



•The most anterior chamber is the right ventricle and the most posterior

	chamber is the left atrium. The normal heart in chest X ray occupies
	< 50 %

	~i4
	f 1 (>



of the~:!1a~.sp}oracic~t'}~~~t~r.The le~tt"bor,~pris formed by aortic knuckle, pulmonary trunk, left atnum and left ventncle (from above downward), the

right border is formed by the right atrium joined by SVC (from above downward).

~CoronarY circul~tion:

•The left main and right coronary arteries (branches from the aorta) arise from

	the left and right
	coronary sinuses just distal to the aortic valve.

	• The left coronary
	-----

	gives:







•Left anterior descending artery, supplies anterior left ventricle, apex and the anterior part of septum.




• Left circumflex artery, supplies the left atrium and the lateral aspect of left ventricle,

(marginal branches).






•The right coronary gives branches to supply the right atrium, right ventricle, inferior and posterior aspects of left ventricle.

~ Nerve supply of the heart:

										
	•
	Sympathetic: Supplies atria
	& ventricles, B I-receptors
	predominate
	in the

	 
	heart with positive inotropic
	and chronotropic
	effects.
	 
	 

	•
	Parasympathetic:
	Supplies
	atria only
	(vagal
	escape),
	cholinergic
	supply

	 
	from the
	vagus
	supplies
	the atria via
	muscarinic receptors, under
	basal

	 
	conditions
	vagal
	inhibitory
	effects predominate
	resulting
	in slow heart rate.



Cardiac symptoms, examination, ECG and X ray, see the practical parts.
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I••I~~~~~~~

1.Echocardiography:

It is similar to other forms to ultrasound imaging to study blood flow, heart structures and the movement of the valves and myocardium.

~Value:

	..,
	Assessment of chambers
	pressure and size .
	 

	..,
	Diagnosis
	of valve diseases (stenosis - regurge), infective
	endocarditis (vegetations) .

	..,
	Detection
	of calcification
	of the valves .
	 

	..,
	Detection
	of pulmonary
	and aortic pressure .
	 

	..,
	Diagnosis
	of pericardial
	effusion .
	 

	..,
	Diagnosis
	of cardiomyopathy, septal defects, aortic aneurysm and dissection.

	..,
	Measures
	COP, ejection
	Stroke Volume
	55-75%.

	fraction = ---------=



End diastolic volume

•Evaluates the function of artificial valves .

	..,
	Echo doppler detects abnormal direction of blood, blood velocity and

	 
	pressure gradient across valves .

	..,
	Dobutamine echo for ischemic heart disease, trans-esophageal echo (see later).

	2. ECGwith effort and ambulatory ECG (Holter): Seelater.



3. Cardiac Catheter:

	 
	A catheter is inserted into a vein or artery and advanced
	into the heart under

	~
	radiographic fluoroscopic guidance.
	 

	Value: (Now, the main value is coronary angiography)

	..,
	Measure Pressure: Chambers pressure, Gradient across valves .

	..,
	Measure O2: Left side 021, Right side 02.t .
	 

	..,
	Pass through anomaly e.g. VSD, ASD, PDA .
	 

	..,
	Injection of dye showing normal or abnormal pathways
	e.g. ASD, VSD, PDA.



4. Cardiac scan:

	Radioisotope is injected IV
	Circulation
	Gamma camera

	detects the distribution of radioactivity within the heart.
	 



~Value:

.., The Gamma camera detects the amount of isotope emitting blood in the

heart during cardiac cycle and can assess the size and function of the heart.

.., Also Gamma camera can detect isotope uptake by the myocardium immediately after injection and with exercise to differentiate between ischaemic areas from non ischaemic areas. Thallium 201 and technetium 99 m are the most used isotopes.

In patients unable to exercise, the, heart can be stressed with drugs e.g dipyridamole or dobutamine.
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	•
	-%{,oiIa
	HEART FAILURE
	Cardiology
	I

	[·] iIJ
	 
	 
	 

	Failure of the heart
	to pump sufficient cardiac output to meet the
	demands
	of

	the body, with tissue hypoxia inspite of normal venous
	return
	and venous

	inflow
	to the heart
	(normal filling of the heart), this usually occurs with failure

	of the compensatory
	mechanisms.
	 
	 
	 



~ Causes:

/I.1...eft5j d.edfa jflJrhttps://studfile.net/

•Pressure load: ~ Aortic stenosis - systemic hypertension.

Coarctation of aorta.

	•
	Volume load:
	~
	Mitral incompetence
	- Aortic
	incompetence.

	 
	 
	 
	Ventricular septal defect.
	 

	•
	Muscle disease:
	Cardiomyopathy,
	diagnosed by exclusion,
	confirmed by echo.

	•
	Ischaemic heart disease.
	 
	 
	 

	/2.> Right sided failure:l
	 
	<:::
	Primary P++.

	 
	 
	 
	 
	 

	•
	Pressure load:~Pulmonary
	hypertension
	Cor pumonale.

	 
	 
	~
	Pulmonary
	stenosis.
	 
	Secondary to left

	 
	 
	 
	Pulmonary
	embolism.
	 
	sided lesion e.g M.S

	 
	 
	 
	 
	 
	 
	or left failure.



•Volume load: Atrial septal defect - Tricuspid regurge.

•Muscle disease: (Cardiomyopathy.)

•Ischaemic heart disease.

	•
	The.most frequent
	cause of right heart faihlreis§~90ndary
	to left hetl.lt

	 
	lesion. e.g mitral stenosis or left
	heart
	failure.
	 

	•
	Ventricular
	inflow
	obstruction
	can be
	caused by>l\1S,TS and
	constrictive

	 
	pericarditis,
	so these lesions give picture of heart failure
	 



	•
	{O,i~j~tJitt1!.] i'li11-14 i51ijtl iihI
	 

	When there is gradual impairment
	of cardiac
	function, (i.e III
	chronic heart

	diseases) a variety of compensatory
	changes may take place.
	 

	~ Aim: To maintain normal cardiac output.
	 
	 

	 
	i.e When the heart is subjected
	to any load
	stimulation
	of compensatory

	 
	mechanisms. as below to maintain sufficient
	COP.
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o Hypertrophy: "with pressure load"

	i.e Increased thickness of cardiac
	muscle fibers
	Late
	Ischacmic
	heart disease.

	 

	@ Dilatation: "with volume
	load" ~ increased length
	of cardiac
	muscle fibers.

	 
	 
	'-
	 
	 



~ Starling law:

The force of contraction ex initial length of cardiac muscle fiber within limits.

@) Increased O2 extraction

	i.e O2
	dissociation
	curve
	shifts to the right~
	102 delivery to the tissues.
	 

	oTachycardia: (Sympathetic
	drive)
	 
	 
	 
	 
	 
	 
	 
	 

	The COP = stroke volume
	X heart rate,
	 
	 
	 
	 
	 
	 
	 

	heart
	failure
	~
	1stroke
	volume so,
	 
	this
	leads to
	retlex
	tachycardia
	to

	maintain
	normal COP.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	o Release of atrial
	naturetic
	 
	peptide.
	 
	 
	 
	 

	<D Activation of the renin angiotensin
	aldosterone
	system.

	Summery of compensatory
	mechanisms.
	 

	 
	 
	 
	 
	 
	 
	 
	Heart failure
	 
	 
	 
	 
	 
	 

	Activation
	of sympathetic,
	 
	 
	l
	 
	 
	aldosterone system leading
	to

	renin -- angiotensin

	 
	 
	 
	sodium and water retention
	+ vasoconstriction.
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	l
	 
	 
	 
	 
	 
	 
	 
	 

	Further
	 
	 
	 
	II Pre andlafter load.
	 
	 
	 
	 
	 

	stress on ventricular
	wall and dilatation. (Remodeling)
	 

	 
	 
	 
	More deterioration
	oflventricular function.
	 
	 
	 

	In ventricular
	remodeling
	there
	are
	changes
	in
	the size.
	mass
	and

	configuration
	of the
	ventricle
	as a consequence
	of hemodynamic changes

	triggered
	by
	myocyte
	growth,
	interstitial
	 
	fibrosis, ischemia
	and
	apoptosis

	--71 the
	effectiveness
	of
	ejection
	. Mediators
	that
	lead
	to
	professive

	remodeling are
	angiotensin
	II, CA, TNF,
	growth
	hormone,
	while counter

	regulatory
	mediators
	are
	ANP,
	NO,
	Bradykinin.
	ACE
	inhibitors
	are

	helpful drugs
	to reduce
	the process
	of remodeling.
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	Cardi
	 

	 
	 
	•••••••••••••
	II1III11III (Aggravating factors of

	 
	 
	 
	chronic heart disease)

	Example: Patient
	with MVD _PP_T_. _F_3c_to_r _e._g._c:_he_st_in_fe_ct_io_n••. decompensated
	heart.

	"With compensated heart"
	or AF
	(heart failure)

	Precipitating
	factors:
	 
	Rheumatic activity.

	 
	 
	 

	 
	 
	 
	Infecti ve endocarditis.

	 
	 
	 
	Infection

	 
	 
	 
	e.g chest
	infection.

	Negative inotropic
	drugs
	 
	Discontinuation
	of

	digitalis
	 
	 
	 
	 



~ Clinical Picture of chronicheart failure:

	\(/\) .•~
	••Qf.·chronlcl~ft•~1}4...~clheart···f~{Ii~t~~1

	 
	 
	-l- COP
	 
	 
	Dizziness.
	 

	 
	 
	 
	 
	L..:.:Easy fatigue, muscle weakness.

	Sym.ptQ)m.51-
	orward
	failure~Oiiguria,
	cold extremities.

	 
	 
	 
	 
	~spnea.
	 
	 

	 
	 
	PVC
	 
	~
	Orthopnea.
	 

	 
	 
	(Backward
	failure) Cough and expectoration. PND

	Si1.gRSJ~ OTachycardia except
	in digitalized
	patient.
	 

	 
	f)Signs
	of -l-cop~
	Low pulse volume.
	 

	 
	 
	\
	~-l- Systolic blood pressure.
	 

	 
	 
	 
	Cold extremities
	and peripheral
	cyanosis

	 
	@Signs
	of PVC (bilateral
	fine basal crepitations)
	 

	 
	OPulsus
	altemans.
	 
	 
	 
	 
	 

	 
	0Gallop
	on the apex (3rd heart sound+ tachycardia=
	ventricular gallop)

	 
	0Murmur of MI. (MI rnay be a cause of heart failure or a result

	 
	due to left ventricular
	dilatation).
	 
	 



•The term congestive heart failure is best restricted to cases where right heart failure results from pre-existing left heart failure.
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	/(BJ
	e/p of chronic right sided failure:1

	.
	_~
	t cOP
	~~~~~~:(igUe

	. fiy_PtoD!ls~orward
	 
	 
	failur~
	Oliguria.

	 
	 
	SVC
	c: Swelling of both lower limbs.

	 
	 
	(Backward
	failure)\
	~a!n
	in the right hypochondrium.

	 
	 
	 
	 
	 
	Dyspepsia.

	 
	Tachycardia.
	LNeck
	v,eins (congested)

	&:i!.SJj'D~~-F---.Signs
	of SVC ~Enlarged
	tender liver.

	 
	Pulsus
	alternans.
	Lower limb edema.

	 
	 
	 

	 
	Gallop
	on the tricuspid area (3rd heart sound + tachycardia)



Murmurs of TI (Functional) due to dilated right ventricle.

	Complications
	of heart failure
	 
	 

	 
	® Uremia (Prerenal
	failure)
	® Hypokalemia (diuretics
	and t aldosterone).

	 
	® Hyponatremia
	(diuretics).
	® Impaired liver function
	(-tCOP + SVC).

	r-c
	® Thromboembolism.
	 
	 
	® Arrhythmias. ® Cardiac cachexia.

	ar
	d-
	 
	h
	 
	-
	 
	 
	 
	...,

	 
	lac cae
	 
	 
	eXla:(loss of lean (non edematous) body mass).

	Chronic heart failure is sometimes
	associated with marked
	weight loss caused

	by a combination of anorexia and impaired absorption due to gastrointestinal

	congestion, poor tissue perfusion
	due to J, COP and skeletal
	muscle atrophy due

	to immobility. Also increased circulating levels of tumour necrosis factor have

	~
	 
	been found
	in patients with cardiac cachexia.
	~

	~
	Investigations':'
	(diagnosis of heart failure
	is mainly clinical)

	I.
	X-ray: Cardiomegally
	(dilated heart), Left sided failure
	(PVC)



2. ECG:

• It records electrical activity of the heart & not the mechanics. (No specific findings for heart failure).

• It detects chamber enlargement, tachycardia or ischaemia.

3. Echo:

	•
	Measures
	COP, this reflects
	ventricular
	function .

	•
	M
	easurement 0
	f
	.
	t"
	 
	 
	Stroke Volume

	 
	 
	 
	ejectron
	raction =
	 
	..

	 
	 
	 
	 
	 
	.
	 
	 
	End diastolic volume

	 
	It is an accurate
	assessment
	of ventricular function, if < 40-45%



=systolic dysfunction

4.Cardiac scan.

5.Other investigations: e.g.: serum creatinine. blood urea, serum Na

and K, Hb and liver enzymes, bilirubin, 6. Natriuretic peptide: Normal level can exclude heart failure 1'1.
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1'1'Na~

influx

1

1'1' Ca influx



*Rest until clinical improvement.

*Rest increases renal blood flow and help diuresis.

	Q. Complications
	~
	DVT.

	of prolonged rest:
	~
	Pulmonary embolism.

	 
	 
	~
	Constipation, osteoporosis.

	2~ ![J)iL~t~Da«
	Q)th~. ~~~fiij1b1L.~5J~

	*Salt restriction (sodium
	intake
	about
	2 gmJd).



*KCI is a salt containing no sodium.

Fluid restriction: "fluid chart" ~ to avoid volume overload, with

	 
	 
	 
	 
	 
	 
	 
	monitoring
	of urine output, also to

	Required fluid = 500 ml + the
	 
	 
	avoid hy
	onatremia.

	volume
	of urine output
	in the previotJ,s day.

	*Avoid heavy meals, avoid
	alcohol
	as it has a negative
	inotropic effect.

	*Weight
	reduction
	in obese patients
	to reduce the cardiac
	load.

	*It is better to give Influenza and Pneumococcal vaccine,
	stop smoking.

	~~
	m'i! arli!
	 
	i-=..~
	 
	 
	 
	 
	 

	~ ~
	~=.I~
	=.I1?~\'=l~=.I=.I@Jl!
	~
	 
	 
	 
	 
	 

	~ Mechanisll1
	Ofaction:
	 
	 
	 
	Na 7l r ,

	 
	 
	 
	 
	Na
	 
	 
	Depolarization

	Cardiac muscle fibre/
	--'--.:/
	...../ K-=•-"/"",.-,,/_//
	 
	or stimulation
	Na influx

	 
	 
	ATP ATPase
	ADP
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	enzyme
	+
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	energy
	 
	 
	 
	 

	 
	 
	Role of
	digitalis:
	 
	 
	 
	 
	 

	 
	 
	Digitalis
	® ATPase 1
	 
	 
	 
	 

	 
	 
	 
	 
	 
	No energy
	Then Napump

	 
	 
	 
	 
	 
	NoNa ~
	* It needs energy

	 
	 
	 
	 
	 
	* The source of energy is ATPase enzyme



Pump

*

*Increase muscle contraction by sliding of actin on myosin.

K Inhibits the action of digitalis on ATPase. So, t K~ digitalis toxicity. also, we use K in treatment of digitalis toxicity.
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	~ l'ha111lacotogicat actions: •
	Cardi"t"g9 "

	I~techicalactions

	•
	Mechanical actions

	Electrical actions:
	 



The heart rate is decreased due to A-V block. Digitalis is also excitatory on atria

	and ventricles
	!?
	 
	 
	 
	 
	 
	0,
	 

	I Mechanical
	actions:
	I
	 
	 

	~i Contraction
	of the ventricles.
	V. Prt
	I
	Heart
	l---iCOP

	t1•.
	T
	 
	 
	 
	.....,...---,
	 
	,
	~

	V
	COP.
	 
	 
	 
	(ilatationPr+l
	 

	~ J, Size of the heart i.e heart dilatation
	 
	•.••-
	;
	 

	~
	J, Venous pressure (shift of blood
	from venous to arterial side).

	~
	Improvement
	of coronary
	supply
	secondary to J,J, heart rate.
	 

	~
	Effect
	on blood pressure
	(It normalizes blood pressure)
	 

	He1fuilure
	 
	 
	 
	Heart1'ailure.
	 

	J, COP
	 
	 
	 
	 
	 
	l
	activity.

	J, Bloodlpressure
	 
	 
	 
	'l T Sympathetic

	 
	 
	 
	Penp. heraI visoconstnctlOn.l ..

	l
	 
	 
	i CpP
	 
	i Blood pressure.
	 

	Digitalis
	therapy
	-+
	 
	 

	 
	+
	pressure
	 
	(digitalis
	corrects
	the COP)

	Increase of blood
	 
	 
	 
	l
	 
	 

	 
	 
	 
	 
	 
	Suppression
	 
	 
	drive.

	 
	 
	 
	 
	 
	of sympathetic

	 
	 
	 
	 
	 
	 
	 
	~
	 
	 

	~ Uses: o Heart failure,
	 
	So blood pressure return to normal.

	the use of digitalis
	is essential with associated
	AF.



@ Arrhythmias:

~Atrial fibrillation.

~Atrial flutter.

~Supraventricular tachycardia.

	~Dose:
	 
	 
	 

	Digo~iI1:
	 
	 

	'*85 % excreted in the urine, 15 % through
	biliary excretion.

	"*Therapeutic
	level will be achieved
	after 5 days of daily maintenance therapy

	(cumulative
	method).
	 
	 

	~ Cumulative method:
	(maintenance dose from the start)

	 
	*0.125 - 0.25 mg / day.
	*Response after about 5 days.

	 
	*Tablet = 0.25 mg (lanoxin or cardixin).
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