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The wall of an artery appears thicker, - imsewson yama)
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wall of a vein is thinner and tends to eoing |
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Artery (A) versus Vein (V)
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Arteriosclerosis ...
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* Arteriosclerosis Definition: hardening of the arteries
* Arterial wall thickening and loss of elasticity.

* Three patterns are recognized, with different clinical and
pathologic consequences:
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1. Arteriolosclerosis S el
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* Associated with hypertension and/or diabetes mellitus

* Here we discuss arterioles, particularly in condltlons such as
hypertension, diabetes mellitus, and aging. =g, |

* In this image, the arteriolar wall is thickened due to the dePOSltlon of
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» For example, when arteriolosclerosis affects the kidneys, prolonged
ischemia develops, and over time this chronic ischemia results in: 5
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2. Monckeberg Medial Calcific Sclerosis
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« Named after Monckeberg, the scientist who first described the condition.
* The term “medial” refers to involvement of the tunica media
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* Calcific deposits in muscular arteries .. mmcameds s i s s
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* They may affect multiple arteries and are usually patchy, occurring in
scattered segments rather than continuously.

* Because calcium is present, these legions are Radiographically visible (x-rays,
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* Palpable hardened vessels walls, if the affected arterles are superficial f—éf;tzt.i‘:;:‘.%;t‘:'r"'
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* Do not encroach on vessel lumen and are usually not clinically significant =« sseree=

* Importantly, if medial calcific sclerosis occurs without other vascular disease
(such as atherosclerosis), the process does not encroach on the lumen, and
therefore, does not cause narrowing and is usually not clinically significant.
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2. Monckeberg Medial Calcific Sclerosis

Here, the purple color in the slide represents calcium

deposition within the media.
it e
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Atherosclerosis
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f\> :(Atheromas) L.
e Characterized by intimal lesions = =22

atheromas (a.k.a. atherosclerotic ==
Jals o (ST Sl

plaques) A it e )

adl 3845wy (lumen)

NorteAsh L)

* Atheromatous plaque = raised lesion
with a core of lipid (cholesterol and
cholesterol esters) covered by a firm,
white fibrous cap 52 e s i o wan
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Atherosclerosis

» Atherosclerosis is a process in which lipid deposits accumulate within >
¢

the tunica intima of arteries, causing: e
* Hardening and thickening of the vessel wall, and ot gt
* Narrowing of the lumen. e
* Because this occurs in arteries, the resulting luminal narrowing leads
to ischemia, which is the most important clinical consequence of

atherosclerosis. ™ i s e bt e amt bt
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* Two major events are required for atherosclerOSls to develop: 2
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* Deposition of cholesterol (particularly LDL): LDLDL e i
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* Inflammation

Both are essential for the formation of atherosclerotic lesions ==t /- 00
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Atherosclerosis — Pathogenesis
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* Not fully understood it i v o o s o

* ? Inflammatory process in endothelial cells of vessel wall
associated with retained low-density lipoprotein (LDL) particles 2
a cause, an effect, or both, of underlying inflammatory process
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The major components of a well-developed
Intimal atheromatous plaque

FIBROUS CAP

(smaoth muscle cells, macrophages,

foam cels, lymphacytes, collagen,

elastin, proteoglycans, neovascularization)

NECROTIC CENTER
{cell debris, cholesterol crystals
foam cells, cakium)

The labelled components
illustrate the constituents
of an atheromatous
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Atheroma Appearance
This image shows an
atheroma after it has
formed.
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e Formation of Atheromatous Plaque
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Macrophage Mechanism of Atherosclerosis
Development

A triggering event—endothelial injury or activation—occurs in the

vessel wall. This stimulates:>
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« Monocytes from the blood migrate into the intima in response to these
inflammatory and coagulation signals.
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* Once they enter the tissue, they differentiate into macrophages.

* At the same time: ~
* Cholesterol accumulates within the intima, w2

iNtima) Lla 0! Gadall Ja s Jg el s oS 155 el i ot
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A New Player then Appears: Smooth Muscle
Cells.  uovimssen
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* Normally located in the tunica media, they migrate into the intima in
response to inflammatory signaling.

* Inside the intima, they:
 Differentiate, <<
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* As aresult, the intima thickens due to the accumulation of ,,

macrophages and smooth muscle cells. < ... ima wumm s s
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* These cells engulf lipid and cellular debris, contributing to plaque
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Formation of Atheromatous Plaque
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In this stage, fat continues to
accumulate inside the intima, and
macrophages engulf lipids but are
unable to control the increasing
amount being deposited, leading to
extracellular lipid accumulation.
The intimal lesion becomes more
developed and has two distinct
parts: a lipid core (necrotic center)
that contains cholesterol, and an
overlying fibrous cap.
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2.Fatty streak (eaaall aSIl):
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4. Atheroma (3asaall):
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5.Fibroatheroma (gaaall &l YI):
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6.Complicated lesion (saiall &¥1):
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ENDOTHEHELIAL DYSFUNCTION

NOMANCLATURE AND
MAIN HISTOLOGY

Initial lesion

= histologicaily "normal™
» macrophage infiltration
» isolated foam cells

Fatty streak
mainly intraceilular lipid
accumulation

Intermediate lesion
« intraceliular lipid accumulation
« small extracellular lipid pools

Atheroma

» intracellular lipid accumulation
« core of extracellular lipid

Fibroatheroma
» single or multiple lipid cores
« fibrotic/caicific layers

Complicated lesion
* surface defect

* hematoma-hemorrhage
* thrombosis

SEQUENCES IN PROGRESSION

EARLIEST  MAIN GROWTH CLINICAL
OF ATHEROSCLEROSIS ONSET MECHANISM COLLERLATION
from
first
decade
clinically
silent
growth
mainly by
lipid
addition
from
third —
decade
increased
smooth clinically
muscle silent
and or overt
collagen
from increase
fourth
decade
thrombosis
and/or
hematoma
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oo Atherosclerosis: Progression
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Vulnerable vs Stable plague

Stable plaques are more

Vulnerable plaques are
resistance to complication

more sensitive to

complications
:(Stable Plaque) jsiwll ebull .2
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Thick fat core Thin fat core
Thin fibrous cap Thick fibrous cap
More inflammation less inflammation
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Risk Factors for Atherosclerosis

Lesser, Uncertain, or Non-quantitated
Risks

Obsesity

Physical inactivity

ol 265831 uiadle
mtmmﬁu w5 (Male gender Stress ("'type A personality)
Do ip Gl Ll S ble 0,6 Family history Postmenopausal estrogen deficiency
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Genetic abnormalities

High carbohydrate intake

Lipoprotein(a)

ardened (trans)unsaturated fat
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Hyperlipidemia ntake

Hypertension Chlamydia pneumoniae infection
Cigarette smoking

Diabetes

C-reactive protein (inflammation)
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Risk Factors for Atherosclerosis

(Age) seall 1
1 A . Llayl dnye ST an Lole 60 (] 40 o aaloe] £l il alasyle
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* Ages 40to 60, incidence of Ml in men increases 5 x
« Death rates from IHD rise with each decad 0« skl st st its

el (e e JS @ alas
((Gender) uiall 2
2- Gender: (P el Talill AL e laall o pmg sl LS ill 5001 1) 3w ST S 5 I

* Men are at higher risk because they lack the protective .. .._...w.
cardiovascular effects of estrogen. e syl Bl ok gy Tl s

i) e Llell LA
* Premenopausal* - protected against atherosclerosis compared with
age-matched men.

» After menopause =2 incidence of atherosclerosis- related diseases
increaseS’“zpnM;wlaﬂgwwwwft@uglﬁwmulcwm.

* *Unless they are otherwise predisposed by diabetes, hyperlipidemia, or
severe hypertension. S pll g (isaall yd s Saadl e e (55aT Shi Jalyal olidyae sl @IS 13] 2oLy
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Risk Factors for Atherosclerosis

((Genetics) &l 4!l .3

3. Genetics Syarie aly 38 spml] ol gl Sl sl

( ; AT Wi Jalse o JAI0S Wyl Jalgall 5T &1 ((multifactorial)

* Familial predisposition is multifactorial.
 Either: oS
. . . 77 oo TN € e b 50 S50 i
1. Familial clustering of other risk factors s tumim i s b ww s onin s g s e om)
* e.g., HTN or DM

2. Well-defined genetic derangenlents in lipoprotein metabolism
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* e.g., familial hypercholesterolemia g gement : ~ .
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Additional Risk Factors for Atherosclerosis
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 20% of cardiovascular events occur in the absence of
identifiable riskfactor5°

* Hyperhomocystinemia ™ Hyperhomooysteinemie) ivs-sesl st i b £ 55311
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* Lipoprotein-A levels
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* High carbohydrate intake
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