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DIAGNOSTIC TESTS:

< Laboratory tests
< Chest X-ray
< Blectrocardiogram

< Ambulatory ECG
Monitoring(holter)

< BEchocardiogram

< Doppler
echocardiography

< Transoesophageal

echocardiography
< Cardiac catheterisation
< Angiography
< Computed tomography

< Magnetic resonance
imaging

< Radionuclide imaging



LABORATORY TESTS :

1. BLOOD TEST :
SERUM CHOLESTROL :

Total cholesterol : 150 — 200 mgs

TGL : Up to 170 mgs
HDL : 35 - 55 mMgs
BD| : Up to 170 mgs

VLDL 1 20 — 40 Mgs ﬂm ,



2. ENIYME TESTS .

ENZYME NORMAL DISEASE
LEVEL CONDITION




T/ SGOT :

<+ NORMAL VALUES:

< CLINICAL IMPLICATIONS:

a



ACTATE DEHYDROGENASE

<+ NORMAL VALUES:

>

>

< CLINICAL IMPLICATIONS:

>




< CLINICAL IMPLICATIONS:

DISEASE

Myocardial
infarction

Pulmonary
infarction

Congestive
heart failure

Viral hepatitis

Toxic
hepatitis




DISEASE

Leukemia

Pancreatitis

Carcinomato
sis
(extensive)

Megaloblasti
Cc anemia

Hemolytic
anemia

Muscular
dystrophy




agnosis of Acute
ocardial Infarction

Triad of Chest pain, ECG manifestations and
elevations of biomarkers of cardiac injury

¢ Chest Pain: highly variable and subjective
¢ ECG: Objective ST or T-wave changes

¢ Biomarker elevations: Objective data defining
ACS/AMI, Right?




at biomarkers are good
r:

iagnosing AMI/ACS

etecting myocardial damage whether due to
MI or other cardiac process

isk-stratifying patients

ommenting on Prognosis

In ACS, pre and post PCI/reperfusion therapy
CHF




ich Biomarkers?

K (CPK)
K-MB
roponin-I/T
D (LDH)
yoglobin
LT/AST

thers




tine Kinase

tine kinase (CK/CPK) is an enzyme expressed in a number of tissues.

CK enzyme consists of two subunits, B (brain type) or M (muscle type), Making
hree different 1soenzymes: CK-MM, CK-BB and CK-MB

K-BB occurs mainly in tissues, rarely of any significance in the bloodstream

keletal muscle expresses CK-MM (98%) and low levels of CK-MB (1%)

Sensitive lab tests can pick up these low levels of CK-MB from skeletal
muscle

he myocardium has CK-MM at 70% and CK-MB at ~30%

K therefore, lacks specificity for cardiac damage and needs to be augmented
ith the MB fraction and Relative Index (RI) to indicate true cardiac damage
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L)

» Needs >two-fold increase with simultaneous increase in CK-MB to
be diagnostic for MI

L)

% May be problematic for use in patients with very little muscle mass
» Increases 4-6 hours after onset of MI

% Peak activity 1s at 18 to 24 hours

< Usually has returned to baseline levels by 36 hours

» False positive (for MI) CK elevation can be seen in:
¢ Significant skeletal muscle injury
¢ Significant CNS damage (Stroke/Trauma)

¢ Occasionally from GI, renal, urologic disease

>

L)

& *elevatior_ls of CK secon_dary to non—cardiaq causes ha\{e been .
noted to increase following a flatter curve, rising and disappearing
at a slower pace that a cardiac source

L)




B

High specificity for cardiac tissue

Begins to rise 4-6 hours after onset of infarction
Peaks at about 12 hours

Returns to baseline at 24-36 hours

Can be used to indicate early re-infarction if level normalizes and then increases
again

Lab test is for mass, not activity; mass assays are reported to be more sensitive.

False positive (for MI) CK-MB elevation can be seen in:
¢ Significant skeletal muscle injury
¢ *Cardiac injury for reason other than MI
Cardioversion, Defibrillation (ACLS CPR/ICD firing)
Blunt chest trauma (MVA /Sports injuries)
Cardiac AND non-cardiac surgical procedures
Cocaine abuse (vasospasm, tachycardia, perfusion/demand mismatch)

Non often elevated in myocarditis, unless severe




oponin

Troponin isa complex of three regulatory proteins that is integral to non-
smooth muscle contraction in skeletal as well as cardiac muscle

Troponin is attached to the tropomyosin sitting in the groove between actin
filaments in muscle tissue

Troponin has three subunits, TnC, TnT, and Tnl

¢ Troponin-C binds to calcium ions to produce a conformational change in

Tnl

¢ Troponin-T binds to tropomyosin, interlocking them to form a troponin-
tropomyosin complex

¢ Troponin-I binds to actin in thin myofilaments to hold the troponin-
tropomyosin complex in place

Thus far, studies have failed to find a source of Troponin-I outside the heart,
but have found some Troponin-T in skeletal muscle

Because of it’s increased specificity, our lab uses Troponin-I




oponin Use

* Troponin-I levels begin to rise 2-3 hours after
onset of MI and roughly 80% of patients with
AMI will have positive values at 3 hours

* Elevations in Troponin-I and Troponin-T can
persist for up to 10 days after MI

< Therefore 1t has good utility for retrospectively
diagnosing AMI

* Remember, CK-MB returns to baseline by 48
hours

< Troponin release can also be precipitated by other
conditions that cause myocardial damage




r Bilomarkers

LD (LDH)

¢ Used in the past along with aminotransferases to diagnose AMI. LD is non-specific
for cardiac tissue, which contains LD-1. However, pancreas, kidney, stomach tissue
and red cells also contain LD-1. In the setting of AMI, LD rises at about 10 hours,
peaks at 24-48 hours, and remains elevated for up to 8 days.

Myoglobin

¢ Ubiquitous small-size heme protein released from all damaged tissues. Increases often
occur more rapidly than TT and CK. Not utilized often for AMI/cardiac damage
assessment because of its very rapid metabolism (short plasma half-life) causing short
burst increases that are difficult to assess clinically, as well as its lack of specificity for
cardiac tissue.

ALT/AST

¢ Used as surrogate markers of cellular damage in the past. Very non-specific so not
used for assessment of myocardial damage any longer

H-FABP
¢ Heart-type fatty acid binding protein

¢ Kinetically similar to myoglobin but more specific to cardiac tissue which contains a
greater percentage of this protein than skeletal muscle

¢ May also have role in prediction- prognosis in patients with NSTEMI

¢ Current studies ongoing to further evaluate its utility



H Laboratory

CK (U/L) Normal Range: 0-215

CKMB (ng/mL)

RELATIVE INDEX- RI (%MB OF CK)
CKMB <7 and RI <4% :Negative
CKMB <7 and RI >4% :Equivocal

CKMB >=7 and RI <4% :Equivocal

CKMB >=7 and RI >4% :Positive

TROPONIN I

LESS THAN 0.07 NG/ML: NEGATIVE

WITH POSSIBLE CARDIAC DAMAGE AND POSSI
CLINICAL RISK.

WITH CARDIAC DAMAGE, INCREASED CLINICA
MYOCARDIAL INFARCTION.




ng Summary

TEST ONSET PEAK DURATION
CK/CK-MB 3-12 hours 18-24 hours 36-48 hours
Troponins 3-12 hours 18-24 hours Upto 10 days
Myoglobin 1-4 hours 6-7 hours 24 hours
LDH 6-12 hours 24-48 hours 6-8 days




CHEST X-RAY:

+ First diagnostic test in cardiac work shop.

+ Provides global information about position
& size of the heart & chambers &
surrounding anatomy.

+ The std CXRs for evaluation of lungs &




+ The PA CXR outlines superior vena cava, right
atrium on the right & left sides, aortic knob
,main pulmonary artery, left atrial appendage
& left ventricle.

+ Inthe lateral view CXR visualizes right
ventricle, inferior vena cava & left ventricle.




the heart.

»Cardiothoracic ratio should be
less than o.5.

> Transverse cardiac diameter
should be less than 15.5cm.









# During AEM patient wears a portable
ECG recorder.

‘ Pk % # 3types of monitors are available.

# Continuous monitor - record an ECG strip
over the duration of the test.

#* Intermittent recorder - continuously
monitor the ECG but only record A
preprogrammed abnormal ECG events.




# Realtime analytical recorder -record
through out the monitoring period and
analysis each beat as it occurs.

# Monitorsdigitize, encode and store the
informationin a solid state memory or on a
magnetic tape

> Aid to detect,document ,characterize
and evaluate arrhythmias and other ECG
abnormalities.

> ECGabnormalities include ST segment
deviation , QRS complex,PR intervals.




Shoulder strap

Electrode

Symptom
marker
button

Monitor



ECHOCARDIOGRAM :

2 Ultrasound imaging of the heart

nd allows the structures of the heart
o be visualized as a two dimensional
lice.

2 Transducer 1s held over the patient
hest wall to produce an ultrasound.

3 Its an instrument that transmits
igh frequency sound waves.

2 ECHO is mainly based on t
rinciple of reflection and r



B The ability of the ultrasonic beam
to penetrate chest wall structures i1s
inversely proportional to the
frequency of the signal.

i Helpful n detecting
= -mitral stenosis
= -heart diseases

-chamber enlargement



example echocardiogram i

ultrasound equipment

ultrasound
probe

B U%ﬂh
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WOPPLER CHOCARDIOGRAPHY
\)







TRANSOESOPHAGEAL

ECHOCARDIOGRARHEN
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CARDIAC CATHETERISATION :

< It involves passing a catheter into the right or left side
of the heart.

< Right sided heart catheterisation helps to detect
oxygen saturation in different chambers.

< Left heart catheterisation helps to assess coronary
artery diseases.

< Mild sedative is given prior to test.
< Procedure takes 90 mins to 3 hrs.

< Radio opaque contrast material & indicator solutions
can be injected via the catheter.



Diagnostic
catheter

Left main

Stenosis

Left anterior
descending

Circumflex



ANGIOGRAPHY :

d A catheter is inserted into the arter
,a radio opaque dye is injected with
the aid of tluoroscopy allowing the

imaging of blood vessels.

3 Used to detect lesion that occlude
the vessels.
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COMPI

> Rarely used.
> More expensive.

> Non invasive method.

> Used to detect congenital heart
diseases.

> Useful in imaging the chambers of
he heart , great vessels ,pericardium.

> Chamber size and volume ca
be measured.
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Bl Gamma emitting radionuclide wit
a short half life.

plGamma rays are detected by means
of a planar or tomographic camera.

MBlood pool imaging.

M Myocardial perfusion imaging.




B The isotope is injected
intravenously and mixes with the
circulating blood.

M The gamma camera detects the
amount of isotope emitting blood
in the heart at different phases of
the cardiac chambers.

By linking the gamma camera to
he ECG it is possible to collect
ation over multiple cardiac




M This technique involves
obtaining scintiscans of
the myocardium at rest &
during stress after the

administration of an
intravenous radioactive
isotope such as thallium.
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Figure 1. Yariows forms of ST-segment depression during exercise siress testing. a. Horizontal.

b. Downsloping. c. Upsloping. Horizontal and downsloping forms indicate ischemia; upsloping is

@ poor indicator of ischemia.
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