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2 Cardiovascular disease (CVD) collectively comprises disease
of the heart and of blood vessels (almost invariably
arteries) supplying any organ.
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2 Infarction is defined as the process by which necrosis
(cell or tissue death) results from ischemia (loss of
blood supply).
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Development of atheroma in coronary arteries, with
histopathological section (bottom right).
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PATHOPHYSIOLOGY OF ATHEROSCLEROSIS
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LDL deposition and
oxidation within the
vessel wall leads to
monocyte recruitment
and differentiation into
activated macrophages
that phagocytose
oxidized LDL (oxLDL) to
become foam cells.
Foam cells release HDL
and pro-inflammatory
mediators and their
rupture contributes to
lesion progression.

Dr. Rama IBRAHIM




al> 50 | Wee g ailidl LM g Jelaidl sx4 @
slado dudac LMS )= (e yo =i ,ainjo aulpdl
0Ll las 58 intima @iub Js1> Jl Lolbiiawls

o6 ,3amasdl LU (5] sludoll duling)l LMl 4>lp5 of 5,00 @
Soll 2,1 ywybell OUUgsSe Lo acgexe 1,9 posiu
S\l Gopaasdl VSdegaig il GaiwluVle GaxVesl Jio

.L§9DJJI

QU jas UeSi wluglll o dold dws Ul (ol 8,LoVl jax @
Wed Ml (0 8,08 s e lpilgi>b juei5 Unstable plaque
S| slacly sbadoll OMaa)l LM (o0 J8I sac « 8.8, wsad slhae

Jzdzill av e auldl ue olxgdl weSi .aulpdVI LM2JI o

JUl Jswini yauyxig axwglll 900 sJLdlg S JSiw

.Thrombosis

Qiaanti Lo Slaawsil puze) o e Sawas)l wbaill (odw d3le ©
%50 (10 S| Giaiilo 9l) Seo )l clegll ol (1o Y75

Quaaniad M| (s i |

Dr. Rama IBRAHIM 10




Vascular

lumen
Fibrinogen /—)f:,w =
/X\_, Fibrous cap
Endothelial . Fibrin
cells 'f Collagen
Proteoglycan
Foam cell Cymhlnes /_f _\_‘
- &P
o _}_))
}IFHJ?
\Y:\\Tu-'
T cells

Smooth muscle
cells

o

5 P

T cells and foam cells
maintain a pro-
inflammatory
state that induces the
migration of smooth
muscle cells into the
intima, where they
secrete collagen,
proteoglycans, and
fibrin that form a
fibrous cap around the
atheroma.
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The major cellular events in the progression
of atherosclerosis

Endothelial cell Monocyte Macrophage Foam cell Smooth muscle cell
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B. Potentially modifiable risk factors:

1) Hyperlipidemia: The presence of hyperlipidemia is the
strongest risk factor for atherosclerosis in persons
younger than 45 years of age.

2) Cigarette smoking: smoking affects plasma lipid
concentrations, particularly HDL, clotting factors and
fasting glucose concentrations. Cigarette smoke also
contains injurious agents such as tar, carbon monoxide
and free radicals.

3) Hypertension:High blood pressure produces mechanical
stress on the vessel endothelium.

4) Diabetes mellitus: Diabetes elevates blood lipid levels
and otherwise increases the risk of atherosclerosis.

5) Insufficient physical activity and stressful lifestyle.

6) Obesity.
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C. Other less well-established risk factors:

High serum homocysteine levels
Homocysteine is derived from dietary methionine metabolism.

It inhibits elements of the anticoagulant cascade (promotion
of thrombosis), and is associated with endothelial damage.

Elevated serum C-reactive protein

Patients with CRP at the high end of the normal range
(measured with a highly sensitive assay, hsCRP) have 1.5-4
times the cardiovascular risk of those with CRP at the low end.

hsCRP elevation may be related to the endothelial
inflammation in association with atherosclerotic plaques.

Infectious agents

The presence of some organisms (Chlamydia pneumoniae,
herpesvirus hominis, cytomegalovirus) in atheromatous lesions
has been demonstrated by immunocytochemistry, but no
cause-and-effect relationship has been established.

The organisms may play a role in atherosclerotic development
by initiating and enhancing the inflammatory response.
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ECG changes following a M.

=

(a) (b)

(a) Normal ECG.
(b) Two hours after onset of chest pain:Note elevated ST

segment.
(c) Twenty-four hours later the patient had a further episode of

chest pain.
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The ST elevation is
almost always associated
with rupture of an
atherosclerotic plaque
and partial or complete
thrombosis of a coronary
artery.
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Creatine + ATP == Creatine phosphate + ADP
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Malignant Hyperthermia

The patient will get succinylcholine, halothane, or other

inhalation agents and this will trigger the initiation
of malignant hyperthermia.
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(&adSap)l OMasll julas) MM

1) Skeletal muscle has a very high total CK content; over
98% normally comprises CK-MM and less than 2% CK-
MB.

2) Cardiac muscle also has a high CK content. It comprises
70-80% CK-MM and 20-30% CK-MB. As a general rule,
cardiac muscle is the only tissue with more than 5%
CK-MB.

3) Other organs, such as brain, contain less CK, often CK-
BB. CK-BB rarely appears in plasma and is not of
diagnostic importance.

Plasma normally contains more than 95% of its CK as CK-MM.
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< Reference Range of total CK:
Males: 46 to 171 U/L (37°C)
Females: 34 to 145 U/L (37°C)
CK-MB: <5% total CK.
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LD, lactate dehydrogenase.
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LACTATE DEHYDROGENASE ISOENZYMES—TISSUE LOCALIZATION AND SOURCES
OF ELEVATION
ISOENZYME TISSUE DISORDER
LD-1 (HHHH) Heart Myocardial infarction
Red blood cells Hemolytic anemia
LD-2 (HHHM) Heart Megaloblastic anemia
Red blood cells Acute renal infarct
Hemolyzed specimen
LD-3 (HHMM) Lung Pulmonary embolism
Lymphocytes Extensive
Spleen Pulmeonary pneumonia
Pancreas Lymphocytosis
Acute pancreatitis
Carcinoma
LD-4 (HMMM) Liver Hepatic injury or inflammation
LD-5 (MMMM) Skeletal muscle Skeletal muscle injury
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=L.D flipped pattern (LD-1 > LD-2) in cardiac necrosis (AMI)
and intravascular hemolysis.

=LLD-3 elevated levels occur most frequently with pulmonary
involvement and in patients with various carcinomas.

=LLD-4 elevated levels are seen in hepatic disorders.

=|_D-5 elevated levels are seen in skeletal muscle disorders
(muscular dystrophies).

J_Reference Range: LD, 125 to 220 U/L (37°C)
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<+ Reference Range: AST: 5to 35 U/L
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Enzymes in serum following an uncomplicated MI.
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Timing and reference ranges summary

Test Onset Peak Duration
CK/CK-MB 3-12 hours 12-24 hours 36-48 hours
Troponins 3-12 hours 12-24 hours Up to 10 days
Myoglobin 1-4 hours 6-7 hours 24 hours
LDH 6-12 hours 24-48 hours 6-8 days

Test Reference ranges

CK total (IU/L) 34-145

CK-MB (%) <5% total CK

Troponin (ng/L) 0.0-0.5

LDH total (IU/L) 125-220

LDH1/LDH2 0.5-0.8
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Reference values: < 100 pg/mL (29 pmol/litre)
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Healthy Heart Congested Heart
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