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CARDIOVASCULAR DISEASES
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= Valvular heart disease
« Infective endocarditis

« lschemic heart disease

= Myocarditis = Carotid artery stenosis
= Cardiomyopathy = Renal artery stenosis
= Extremity artery stenosis
= Pericarditis
= Pericardial effusion « Pulmonary artery embolism
: = Deep vein thrombosis

= Aortic aneurysm
= Aortic dissection




CARDIOVASCULAR AGING




THE CARDIAC CYCLE
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Major Changes; LV Function

Early diastolic filling wolume

Decreased In rate of
myocardial
relaxation

=LV diastolic dysfunction

=LV becomes stiffer and
takes longer to relax
and fill in diastole

Drastolic filling due
1o atrial contraction

% of total filling volume

Auge (yr)




Major Changes; Vascular Structure

Decreased elasticity and compliance of
aorta and great arteries

= |ncreased systolic arterial pressure &
Increased impedance of LV contraction

=>Mild LV hypertrophy and interstitial fibrosis




Major Changes; Cardiac Structure

LV thickness progressively increased with
ages

Increase In average myocyte size but
decrease in number (apoptosis)

Increase In intramyocardial fibrosis

Decreased In overall LV mass




CONDUCTING SYSTEM

Sino-atrial
{(SA) node

Atrio-ventricular
(aV) node

~ Bundle branches

L - —f=Purkinje fibers




Major Changes; Conduction System

A 50-75% loss of pacemaker cells in SA node
= decrease In Intrinsic & maximum sinus rate

Preserved number of AV nodal cells

Increase in AV nodal delay (PR intervaly= 15t
degree AV block

Fibrosis and loss of specialized cells in His bundle
and bundle branches =pbundle branch block

Decreased responsiveness to beta adrenergic
receptor stimulation




Autoregulation
(Franr-StarIing “Law of the Heart”)

CARDIAC OQUTPUT = STROKE VOLUME x HEART RATE
(L/min) Cont '(faclg%i“ ty (beats/ngin)

\ Sympathetic

Nervous System

/

Parasympathetic
Nervous System
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Cardiac output remains normal at
rest, but with slower HR (in elderly)

= |ncreased end diastolic volume (EDV)

= |Increase stroke volume & keep cardiac
output normal.

~

U
achieve maximum
consumption.

However, ejection fraction (EF)is normal by
the increased SV as above.
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Cardiovascular

Investigations




AIMS OF INVESTIGATIONS

& FOR DIAGNOSIS
£ History + P.E. + Investigations

# FOR ASSESSMENT OF
< DISEASE SEVERITY
% DISEASE PROGNOSIS




CARDIAC INVESTIGATIONS

NON-INVASIVE

Blood pressure measurement

Oxygen saturation measurement
Electrocardiogram (ECG)

Chest X-ray (CXR)

Laboratory testing

2D-3D Echocardiography
Transesophageal echocardiography (TEE)

Exercise stress test (EST) or Exercise treadmill
test (ETT)

Exercise stress- Echocardiographic study
Dobutamine stress echocardiographic study
Holter monitoring

Tilt table test

Carotid artery Doppler study

Ankle-brachial index (ABI) study

CT-angiography : coronary, pulmonary, aorta,
renal artery, peripheral artery

Cardiac MRI: rest CMR or stress CMR
Stress cardiac nuclear study

INVASIVE

Coronary angiography
Left sided cardiac
catheterization

Right sided cardiac
catheterization

Pulmonary artery, carotid

artery, renal artery, extremity
artery angiography
Endomyocardial biopsy
Electrophysiologic (EP) study




NONIINVASIVE

INVESTIGATIONS




Diagnosis

Functional (non-imaging & imaging)




« Extent of LV dysfunction

« Anatomical extent & severity of
atherosclerotic involvement --=> number of

diseased arteries
» Evidence of recent acute coronary syndrome
« General health & non-coronary comorbidity




» Detection of :
— Ischemia threshold

- Extent and severity of
Ischemia

- Functional capacity




CARDIOVASCULAR

INVESTIGATION OPTIONS




Snhyomomanometer  Pulse Oximeter
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2Dimensional Echocardiography
(2D-Echo)
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EXERCISE STRESS TEST
EXERCISE TREADMILL TEST




Dobutamine-Stress Echocardiographic Study




TILT-TABLE TEST




Ankllu-luthin;lhh:bx
nterpretation
Above 090! Normal

0.71. 8.9 Mild Sbstruction

041 - 4.70: Moderete Obstruction
Q.00 - 0.40: Severe Obstruchon

Righg Ar:

Sraase
Prsure | mumd g

Laft Arm

Syae
Prossu wmHg

E Pressure recorded
——in the brachial artery
7 of the arm

9 Doppler ultrasound
amplifies the sound

ARIE ¢ of arterial blood flow

s I

Pressure recorded

in arteries of the ankle
after cach arterial flow
is located

Hight Amkle:

srviolle Fresure

Pondcii

Tibial {PT) mmHg
Dol [ 1

Predes [ LIF) - mmHg

Lt Ankbe:
sustnbc Frowure

Penter :.'u T

Tikisl (FT) mmilg
Derzalis ]

Pedis (13} mmlg

blood flow
located in ankle

Right ABI equals Ratio of: [ .
Higher of the Right Ankle Pressires (PT or DP) ’ lj . L ] ]

Higher Arm Pressure (right o7 left anm}

Laft ARF oqueals Ratio af:
Wighser of thied o Ankle Preseares (PT or 'EI::
Higher Arm Prescors (nght o kefl amn)

e H-E'

mimHg

Detects PAD BRACHIA
Normal ABI > 0.9 INDEX

(ABI)

CAVI 6.0-8.0
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omputed Tomooraphy (GT) Angioaraphy
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Gardiac Nuclear Study




Rest 3SAX
HR 59 BPH

Post SAX
HR 83 BPH
TO1 B0:06:56

Peak 3SAX
HR 123 BPH
TH1 B8:80:16
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Exercise or Dobutamine Stress
thnnnrdingrnnhv

JPEG CR 18:1 . JPEG CR 18:1
Rest LAX - X Peak LAX
HR 62 BPH T e - HR 131 BPH

s ' TH1 60:00:04

Post LAX
HR &2 BPH
TE1 BB:86:43




Exercise or pharmacological stress
SPECT myocardial perfusion imaging

Non-transmural M I with siress induced isch. Te-99m SESTAMIBI
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Coronary Artery Calcium score (CACS) : LM=27.5, LAD=973,
LCX469, RCA=4.7, RI=46

Total CAC score = 1521.4







Cardiac MRl (CMR)




Pharmacological Stress CMR

medslides.com




Male 69 yr, history of Mi
Contrast-enhanced delayed perfusion MR
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Diagnostic accuracy Iin identifying significant CAD

~ (2-715%

J Am Coll Cardiol 2006:48:1946-50.




SUMMARY

Several hemodynamics and physiologic
changes occur during aging process

Many cardiovascular investigations [Multi-
modality Iinvestigation] are essential for

cardiovascular disease diagnosis, severity
& prognosis evaluation




