Cardiovascular System:
Blood Vessels

97,000 km
60,000 miles

of blood vessels



Blood Vessels and
Circulation

® [ypes and structure of blood vessels
® Blood pressure

® [opics in vascular medicine



Superior—

vena cava

Inferior—

vena cava

Veins Capillaries Arteries
[ Head\a_ﬁdfbrain ]
Arms
_ o
K
Pulmonary
{ veins
Pulmonary
arteries
Rl ht atrium :
Q ° N N Aorta
G —i— M
(7

A

Right ventricle <\

— Left atrium

\

/

J

} ,
Liver
f [;\/

enal vems/_\

2
Hepatic -
vein

P N

(‘ Left
' ventricle
Heart Coronary *
- Trunk\arte"es y
% - <
a—
Hepatic artery—_—_ o
e 5 ~— <
/

Hepatic portal vein  Digestive trac

’

~_— _Renal arteries

g#

)

L

o=
\_,/I'
Valve Kidneys j
- -
{ _

— Ascending
arteries

— Abdominal
aorta

— Descending
arteries

j

. <~ 4
Pelvis and legs



Blood Vessels

e Carry blood away from e Carry blood toward the
the heart heart

® These vessels are e [hey are capacitance
muscular and provide vessels; they expand
resistance to flow e They have valves to prevent

e Arterial pressure is high backflow
e \enous pressure Is low



Blood Vessels

® Vessel Anatomy:
® [unica externa
® [unica media

® [unica interna = endothelium
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Tunica media

Endothelium

Tunica intima
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If a patient is bleeding, how would you
know if an artery or vein had been cut!

ARTERY - VEIN
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The mean blood pressure of the systemic circulation ranges
from a high of 93 mm Hg (millimeters of mercury) in the aorta
to a low of a few mm Hg in the venae cavae.
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Think About Pipes / Hoses / Toothpaste

Flow Increases when:
pressure gradients INCREASE DECREASE

resistance INCREASES DECREASES

Flow decreases when:

pressure gradients INCREASE DECREASE
resistance INCREASES DECREASES



Which Tube Would Have Higher Flow?

Tube Length [N v [

Tube radius . VS. -

luidviscosy [N . I




Length, Radius, Viscosity

What factor most greatly affects blood flow in the body?

Circulatory System,
Arterial and Venous

Arterial Venous
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Blood Pressure

Temporal artery

Facial artery
Common carotid artery

® What creates the driving o
rachial artery
force for blood pressure!?
Radial artery

® Why do we feel a pulse at e il

‘pulse points?’ [
/

® VWhy does blood pressure
matter?

Popliteal artery

Posterior tibial artery

Dorsalis pedis artery —




Blood Pressure
Measurements

Right srttlbclavian Left smllﬂtbclavian
artery arnery
\/%&M
® Systolic Pressure r— 27 Sl
| 7 (NS £
e Diastolic Pressure . N
® Sphygmomanometry is read as uar ’f
systolic / diastolic (ex: 120 / 80) in ] ey
units of -
arches i,




Inflatable
cuff

Pressure
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gauge

Stethoscope

(a)

(b)

(c)
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Cuff pressure
> 120 mm Hg

Cuff pressure
between 80 and
120 mm Hg

Cuff pressure
< 80 mm Hg
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When the cuff is inflated
so that it stops arterial
blood flow, no sound can
be heard through a
stethoscope placed over
the brachial artery distal
to the cuff.

Korotkoff sounds are
created by pulsatile
blood flow through the
compressed artery.

@ Blood flow is silent when

the artery is no longer
compressed.
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Pulse pressure
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Topics in Vascular
Medicine



Angiogenesis

® Angiogenesis = process by which

develop
® Understanding angiogenesis can lead to treatment of
® Cancer

® Coronary artery disease



Hypertension

® Hypertension is blood pressure that is in excess for
one's age and gender (may be acute or chronic)

® [reatment:
® modification of lifestyle is first
® diuretic drugs (esp. for acute)

® Beta blockers are used to lower heart rate



(b) Fatty streak

Endothelial cells

Elastic connective
tissue

Smooth muscle cells

LDL cholesterol accumulates
between the endothelium
and connective tissue and is
oxidized.

,

Macrophages ingest
cholesterol and
become foam cells.

— Smooth muscle cells,
attracted by macrophage
cytokines, begin to divide
and take upcholesterol.



A lipid core accumulates
beneath the endothelium.

(c) Stable fibrous plaque

Fibrous scar tissue cap
forms to wall off the
lipid core.

Smooth muscle cells
divide and contribute to
thickening of the intima.

.......

Calcifications are deposited
within the plaque.

(d) Vulnerable plaque

Platelets that are exposed
to collagen acitvate and
Initiate a blood clot.

Macrophages may
release enzymes that
dissolve collagen
and convert stable
plaques to unstable
plaques.




Shock

® Shock occurs when low blood volume reaches an area of
the body

® Hypovolemic Shock: circulatory shock due to low blood
volume (due to bleeding, burns, dehydration)

® Septic Shock: circulatory shock due to sepsis (infection)

® Anaphylactic shock: due to an allergic reaction

® Cardiogenic shock: due to




