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The Cardiovascular System: Blood
Vessels and Hemodynamics
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\ Introduction

The purpose of the chapter is to:

1. Discuss the development, structure, and function
of our blood vessels

2. Examine the factors that affect blood flow

3. Discuss how the body controls blood pressure
and blood flow

4. Compare and contrast the various circulatory
routes in the body

5. Learn about shock, disorders, and disease
associated with the blood vessels

\ Blood Vessel Structure

In general a blood vessel has 3 layers:
1. Tunica interna (a.k.a. tunica intima)
= Innermost layer, adjacent to lumen
2. Tunica media
= Middle layer, smooth muscle and elastic fibers

3. Tunica externa
= QOutermost layer, adjacent to surrounding tissue




\ Comparing Blood Vessel Structure

TUNICA INTERNA:
Endothelium

Basement membrane

Internal elastic lamina
Valve
TUNICA MEDIA:
Smooth muscle

External elastic
lamina.

TUNICA EXTERNA

Lumen Lumen
(@) Artery (b) Vein

Lumen

— Basement membrane

(c) Capillary
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\ Vessels of the CV System

Anatomy Overview:

s The Cardiovascular System
Arteries, arterioles, capillaries, venules,
and veins

You must be connected to the Internet and in Slideshow Mode to
run this animation.
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\ Arteries & Arterioles

TUNICA INTERNA:
Endothelium

Basement membrang

Internal elastic lamina
TUNICA MEDIA:
Smooth muscle
() Transverse section Mrough an artery

Extemal elastic
lamina

TUNICA EXTERNA

Lumen
(8) Artery
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\ Arteries

Arteries carry blood away from the heart to
the tissues
= The walls of the arteries are elastic which allows

them to absorb the pressure created by ventricles
of the heart as they pump blood into the arteries

= Because of the smooth muscle in the tunica
media, arteries can regulate their diameter

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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\ Types of Arteries

Elastic arteries (conducting arteries)

= Large diameter

= More elastic fibers, less smooth muscle

= Function as pressure reservoirs
Muscular arteries (distributing arteries)

= Medium diameter

= More smooth muscle, fewer elastic fibers

= Distribute blood to various parts of the body

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved

\Arteries as Pressure Reservoirs

Aorta and elastic arteries

Blood continues to
flow toward capillaries

Blood flows
toward capillaries

Left atrium

Left ventricle relaxes

Left ventricle > (diastole) and fills
contracts with blood
(systole) and
ejects blood
(a) Elastic aorta and arteries stretch during (b) Elastic aorta and arteries recoil during
ventricular contraction ventricular relaxation

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.




\Anasunnoses

An anastomoses is the union of the
branches of 2 or more arteries supplying the
same region of the body

= This provides an alternate route for blood flow

= Arteries that do not form an anastomosis are
called “end arteries”

= If an end artery is blocked, blood cannot get to that
particular region of the body and necrosis can occur

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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Capillaries

Lumen

Basement
membrane

Connective
tissue

Red blood
cell

Capillary
(179 600x endothelial

(e) Red blood cells passing through a capillary cell nuciei
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Capillaries

= Capillaries are microscopic vessels that
usually connect arterioles and venules

= Capillary walls are composed of a single
layer of cells and a basement membrane

= Because their walls are so thin, capillaries permit
the exchange of nutrients and wastes between
blood and tissue cells

4 —

- e Lumen
Endothelium Basement
membrane

(c) Capillary
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\ Blood Flow Through Capillaries

Capillaries branch to form an extensive
capillary network throughout the tissues and
are found near almost every cell in the body

Precapillary

sphincters
(contracted)

- MUSCULAR
VENULE
channel b

(a) Sphinctersrelaxed: blood flowing (o) Sphincters contracied: blood flowing
through capilaries though thoroughiare channel
Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved.
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Types of Capillaries

Continuous capillaries

Pinocytic vesicle

7 o
Basement membrane i? q
Nucleus of endothelial —=
cell >
7o

Lumen

Intercellular cleft

(a) Continuous capillary formed by endothelial cells
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Types of Capillaries

Fenestrated capillaries

Fenestration (pore)

Intercellular cleft

Basement
membrane

Lumen — Nucleus of
endothelial cell

Pinocytic

vesicle

(b) Fenestrated capillary
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| Types of Capillaries

Sinusoid capillaries

Incomplete
basement
membrane

Lumen

Nucleus of .
endothelial cell o Intercellular
cleft
(c) Sinusoid
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Veins & Venules

TUNICA INTERNA:
Endothelium

Basement membrane —*

TUNICA MEDIA:
Smooth muscle

TUNICA EXTERNA

Lumen
(b) Vein
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Venules

= Venules are small vessels that are formed
by the union of several capillaries

= Venules drain blood from capillaries into
veins

Copyright




\ Veins

= Veins are formed from
the union of several
venules

= Compared to arteries,
veins have a thinner

Transverse section, superior view
3
ns s |
tunica interna and o | f 4
media and a thicker

tunica externa s ¢
= Veins have less elastic t \igmps

R = Cusps
of valve

tissue and less smooth of valve
muscle than arteries
Longitudinally cut

= Veins contain valves Photographs o vaive n vein

4

isectonShavn e,
Phoogrph ar e
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Distinguishing Features of Blood Vessels

TUNICA
BLOOD VESSEL size TUNICA INTERNA TUNICA MEDIA EXTERNA FUNCTION

Elastic arteries

Capillaries

Copyright € Wiley & Sons, Inc. Al rights reserved.

Blood Distribution

At rest, the largest portion of the blood is in
systemic veins and venules (blood
reservoirs)

Heart
Pulmonary 7%
vessels
9%

Systemic
capillaries
7%
Systemic veins and venules
(blood reservoirs)
64%
Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.




\ Capillary Exchange

Substances cross capillary walls by:
= Diffusion
= Transcytosis
= Bulk flow

4/21/2017

\ Capillary Exchange
Interactions Animation:

s Capillary Exchange

You must be connected to the Internet and in Slideshow Mode to
run this animation.

\ Diffusion

Substances such as oxygen, carbon dioxide,
glucose, amino acids, and some hormones
cross capillary walls via simple diffusion




\ Transcytosis

Large, lipid-insoluble molecules (like insulin)
cross capillary walls in vesicles via
transcytosis
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| Bulk Flow

Bulk flow is a passive process in which large
numbers of ions, molecules, or particles in a
fluid move together in the same direction

= Bulk flow occurs from an area of higher pressure
to an area of lower pressure, and it continues as
long as a pressure difference exists
Bulk flow is more important for regulation of
the relative volumes of blood and interstitial
fluid

\ Filtration and Reabsorption

Filtration is pressure-driven movement of
fluid and solutes from blood capillaries into
interstitial fluid

= Blood hydrostatic pressure (BHP) and interstitial

fluid osmotic pressure (IFOP) promote filtration

Reabsorption is pressure-driven movement
of fluid and solutes from interstitial fluid into
blood capillaries

= Interstitial fluid hydrostatic pressure (IFHP) and
blood colloid osmotic pressure (BCOP) promote
reabsorption

Copyright © 2014 J




\ Dynamics of Capillary Exchange

Lymphatic fluid (lymph
retums to

Key:

BHP = Blood hydrostatic pressure
Eloodpiasma SIPRSK PP 2 Interstital flid hycrostatic pressure

BCOP = Blood colloid osmotic pressure
IFOP = Interstital luid osmotic pressure.
NFP = Net filtcation pressure

Blood flow from arteriole

into capillary Blood flow from

capillary
into venule

Net filtration at arterial end of et reabsorption at venous end
capilaries (20 lters per day)  of capilaries (17 liters per day)

Net filtration = (BHP + IFOP) - (BCOP + IFHP)
pressure (NFP)
Pressures promoting Pressures promoting
filtration reabsorption
NFP = (35 + 1) — (26 + 0) NFP = (16 + 1) — (26 + 0)
=10 mmHg = -9 mmHg
Result Net filtration Net reabsorption
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\ Starling’s Law of the Capillaries

Under normal conditions, the volume of fluid
and solutes reabsorbed is almost as large
as the volume filtered

= NFP = (BHP + IFOP) — (BCOP+ IFHP)

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved

\ Factors Affecting Blood Flow

= Blood flow is the volume of blood that flows
through any tissue in a given time period (in
mL/min)

Total blood flow is cardiac output (CO), the
volume of blood that circulates through
systemic (or pulmonary) blood vessels each
minute

= CO = heart rate (HR) X stroke volume (SV)

= CO = mean arterial pressure (MAP) -~ resistance

(R)

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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\ Cardiac Output

Interactions Animation:

= Cardiac Output

You must be connected to the Internet and in Slideshow Mode to
run this animation.

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved
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\ Blood Pressure (BP)

= Contraction of the

ventricles o
generates BP MM
= BP is determined £ [J}[{{l!
by CO, blood i1 \
volume, and “« .
vascular
resistance A
= The higher the BP, e
the greater the
blood flow

Copyright © 2014 John Wile

\ Vascular Regulation

Interactions Animation:

= Vascular Regulation

You must be connected to the Internet and in Slideshow Mode to
run this animation.
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\ Vascular Resistance (R)

R is the opposition to blood flow due to
friction between blood and the walls of blood
vessels

= The higher the R, the smaller the blood flow
R depends on:

1. Size of the blood vessel lumen

2. Blood viscosity

3. Total blood vessel length

4/21/2017

\ Venous Return

Venous return, the volume of blood flowing
back to the heart through the systemic
veins, occurs due to the pressure generated
by contractions of the heart’s left ventricle
= Venous return is assisted by:

= Valves

= Respiratory pump

= Skeletal muscle pump

Proximal
valve

Distal
valve

12



\ Velocity of Blood Flow

= Blood flow is the
volume of blood
that flows through
a tissue in a given
period of time

= Blood flow is
inversely related to » o o o & & o

Cross-sectional
area

the cross-sectional LA
area of blood
vessels

\ Factors That Affect BP

Increased blood | Skeletal muscle pump | Respiratory | Venoconstriction
purmy

volume
Decreased Increased sympathetic | Increased Increased number Increased
parasympathetic  impulses and hormones | venous of redblood cells, ~ body size, as.
impulses. from adrenal medulla retum asin polycythemia i obesity
Increased | Increased Increased ~  Increased Decreased blood
heart rate stroke blood total blood vessel radius
(HR) volume (SV) viscosity vessel length  (vasoconstriction)
Increased cardiac Increased systemic
output (CO) vascular resistance (SVR)

R24

Increased mean arterial
pressure (MAP)

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved

\ Control of BP and Blood Flow

The medulla oblongata contains a cardiovascular
center, which is a group of neurons that regulate
heart rate, contractility, and blood vessel diameter

INPUT TO CARDIOVASCULAR
CENTER (nerve impulses)
[~ From higher brain centers: cerebral cortex,
L timbic system, and hypothalamus

From proprioceptors: monitor joint moverments.
From monitor blood pressure

From chemoreceptors: monitor blood acidity.
(H"), CO,,and O,

OUTPUT TO EFFECTORS
(increased frequency of nerve impuises)

Vagus nerves
Heart: decreased rate

(parasympathetic)
Cardiac accelerator
nerves (sympathetic)

Heart: increased rate and contractility

CARDIOVASCULAR Jasonchnneree, Blood vessels: vasoconstrition

(CV) CENTER (sympathetic)

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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\ Control of BP and Blood Flow

Baroreceptors are important pressure-sensitive
sensory neurons that monitor stretching of the
walls of blood vessels and the atria

aaaaaaaaa

4/21/2017

" Barorecey plors
(CV) center h of aort:
AV node
\ Ventricular
W myocardium
Q
Spi
nerve (sympathetic)
Key: Sympathetic trunk
Sensory (afferent) neurons «— gangli
Motor (efferent) neurons  —»-
Copyright © 2014 John Wiley & Sons, Inc. Al rights reservec
‘ Negative Feedback g
Dsnps

Regulation of BP

\ Blood Pressure Regulation

Interactions Animation:

= Negative Feedback Requlation of
Blood Pressure

You must be connected to the Internet and in Slideshow Mode to
run this animation.
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\ Hormonal Regulation of BP

Blood ion by F

EFFECT
FACTOR INFLUENCING ON BLOOD
BLOOD
CARDIAC OUTPUT
Increased heart rate Norepinephrine, epinephrine.  Increase.

and contractility
SYSTEMIC VASCULAR RESISTANCE
Vasoconstriction Angiotensin II, Increase.
antidiuretic hormone
(ADH), norepinephrine,*
epinephrine.!

Vasodilation Aurial natriuretic peptide  Decrease.
(ANP), epinephrine. nitric
oxide,

BLOOD VOLUME

Blood volume increase  Aldosterone, antidiuretic  Increase
hormone.

Blood volume decrease  Atrial natriuretic peptide.  Decrease

*Acts at a, receptors in arterioles of abdomen and skin.
"Acts at j8, receptors in arterioles of cardiac and skeletal muscle; norepineph-
rine has a much smaller vasodilating effect.

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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\ Autoregulation of BP

= Autoregulation is the ability of a tissue to
automatically adjust its own blood flow to
match its metabolic demand for delivery of
oxygen and nutrients and removal of
wastes

= Physical and chemical stimuli can lead to
autoregulation

Copyright

\ Checking Circulation
s

Pulse Points

STRUCTURE LOCATION STRUCTURE LocaTION
Superficial temporal artery Medial to car Femoral artery Inferior o inguinal ligament.
Facial artery Mandible (lower jawbone) on line Popliteal artery Poserior o knee.

with cormecs of mouth. Radial artery Lateral aspect of wrist
Common carotid artery Lateral to larynx (voice box). e G D
Brachial artery Medialside of biceps brachii muscle (dorsals pedis artery)

Superficial temporal artery
Facial artery
Common carotid artery
Femoral artery

¥ ¥ Brachial artery Popliteal artery

Radial artery

Dorsal artery of foot
(dorsalis pedis artery)

Copyright © 2( Wiley & Sons, Inc. All rights reserved.
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\ Checking Circulation

Measurement of BP
= Systolic blood pressure (SBP)
= Diastolic blood pressure (DBP)

140 Pressure in cuff

120

100

80

Pressure (mmHg)

Systolic Diastolic
60 - blood pressure blood pressure
(first sound heard) (last sound heard)

Time —>»
Copyright © 2014 John Wiley & Sons, Inc. All righs reservec
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\ Shock and Homeostasis

Shock is an inadequate CO that results in
failure of the CV system to meet the
metabolic demands of body cells

= Cell membranes dysfunction, cell metabolism is

abnormal, and cell death may occur

Types of shock:

1. Hypovolemic

2. Cardiogenic

3. Vascular

4. Obstructive

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved

\ Homeostatic Responses to Shock

= Activation of the renin-angiotensin-
aldosterone system

= Secretion of anti-diuretic hormone

= Activation of the sympathetic division of
the autonomic nervous system

= Release of local vasodilators

16



\ Responses t
Hypovolemic
Shock
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\ Signs and Symptoms of Shock

= Clammy, cool, pale skin

= Tachycardia

= Weak, rapid pulse

= Sweating

= Hypotension (SBP <90 mmHg)
= Altered mental status

= Decreased urinary output

= Thirst

= Acidosis

\ Circulatory Routes

= Systemic circulation

= Pulmonary circulation

= Hepatic portal circulation
= Fetal circulation

17



‘ Circulatory & s,
Routes .

Pulmonary trunk —

Systemic capillaries of
head, neck, and upper imbs

Lett pumonary artery

—

Superior
vena cava

Right atrium

Right ventricle
Inferior vena cava
Hepatic vein — Left gastric artery
Sinusoids of liver

Hepatic portal vein. j

Common iliac vein

8 Capilarios of spieon
I Capilarios of stomach

L Superior mesenteric artery

Systomic
capilaries of

intestines Inferior mesenteric artery

Internal iac vein
Common iiac artory

Internal iiac artery

External fiac vein

capillaries
of pelvis External iac artery
Arterioles

VERES Systeric capillaries of
lower imbs

Copyright © 2014 John

Wiley & Sons, Inc. Al rights reserved
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\ Vessels of the CV System

Anatomy Overview:

s The Cardiovascular System
Arteries, arterioles, capillaries, venules,
and veins

You must be connected to the Internet and in Slideshow Mode to
run this animation.
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\ Systemic
Circulation _ mm=ss ; it

Right subclavian

ASCENDING AORTA

THORACIC AORTA
Right bracnial - Diaphragm
ABDOMINAL AORTA ) — Lat gastric

Right radial —

Right renal —

Fight uinar —

Right deep —
paimar arch
Right superficial
paimar arch

S Le proper

.
g
v palmar digital

Left poplteal
Lett anteror tbial

Lett posterio tivial
Lettfbular (peronea)

{dorsalis pedis)

(a) Overall anterior view of the principal branches of the aorta
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\ Systemic
Circulation =
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Fignt gonadal ————1
{testicular or ovarian)

Right lumbars.

ingunat gt ——— 3

| esticular or ovarian)
——— ABDOMINAL AORTA

— Inferior mesenteric
Left common liac
Leftinternal iac
Left external iac
— Median sacral

LN
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| S 4 At R Latscoparayoiine
[
| = Lotfomora
(i i

(b) Detaied anterior view of the principal branches of the aorta

2014 John Wiley & Sons, Inc. All rights reserved

4/21/2017

Systemic Cir

SCHEME OF

Ascending aorta

Right coronary artery

culation of the Heart

DISTRIBUTION

Left coronary artery

Posterior Marginal Anterior Circumflex
interventricular branch interventricular branch
branch branch
Copyright € John Wiley & Sons, Inc. All rights reserved.

Systemic Circulation

‘SCHEME OF DISTRIBUTION
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BRACHIOCEPHALIC TRUNK
LEFT COMMON CAROTID
LEFT SUBCLAVIAN

| Systemic
Circulation — w==™

Right subclaviar

Right
axillary

Right
brachial
Right
internal

thoracic
(mammary)

Right
radial
Right uinar

Right deep palmar arch
Right palmar metacarpal

Right superfcial
palmar arch
Right common

paimar digital

Right proper palmar digital

() Anterior view of branches of brachiocephalic trunk in upper limb.

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved
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\ Systemic Circulation

_— Right superficial
"\ temporal

4
Right maxillary

Right facial
Right external carotid

Right internal
carotid

Right common carotid

v h
Right subclavian - Right vertebral
First rib r 2D
‘—; BRACHIOCEPHALIC
) | TRUNK

(b) Right lateral view of branches of
brachiocephalic trunk in neck and head

)14 John W

ey & Sons, Inc. All rights reserved.
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\ Systemic Circulation

ANTERIOR
CEREBRAL ARTERIAL
CIRCLE (CIRCLE OF Frontal lobe
WILLIS): of cergbrum

ANTERIOR
CEREBRAL
ANTERIOR —— A Middle cerebral
COMMUNICATING

INTERNAL
CAROTID

POSTERIOR —————
COMMUNICATING

POSTERIOR ————
CEREBRAL

Temporal lobe
of cerebrum

Medulla
oblongata
Vertebral
Cerebellum

POSTERIOR

(c) Inferior view of base of brain showing cerebral arterial circle

yright © 2014 John Wiley & Sons. Inc. Al rights re
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Systemic Circulation

‘SCHEME OF DISTRIBUTION

Thoracic aorta

Visceral branches Parietal branches
Pericardial Posterior intercostal |
Bronchial Subcostal |
Esophageal Superior phrenic

Mediastinal

Copyright © 2014

Wiley & Sons, Inc. Al rights reserved.
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Systemic

B mm >

Circulation w2y 7

ASCENDING
AORTA

_—— Left common caroid

e J T
==

5 e T Somciavian
/: o —enor
N Axilary
Nl
Nt

P _romcie
sy

Eacpiegesly Mediastinals

g

posterior | Lot bracril

intercostal Pericardials

Dieorragn — [

Left superior phrenic

g nferior | —— Lefinferor phreric
ovenic | Lt g
Gommon hpatic Splric
Colac Lt miadie suprarenal
o (acrenal)
Fight middle suprarenal — Loftrenal
earna) L J [ Superor mesenterc
Right renal — _ leftgonadal
Right gonadal ———— R 1 {testicular or ovarian)
(o | T AmounALom

Right lumbars

Inguinal igament 4&

Copyright

g

————— Inferior mesenteric

Left axternal liac
— Mogian sacral

Left deep artery of
thigh (deep femoral)

Left femoral

Detailed anterior view of principal branches of aorta

y & Sons, Inc. All righ ved

Systemic Circulation

SCHEME OF DISTRIBUTION

Abdorminal aorta.
]

Visceral branches
1. Celiac trunk

Leflgastic  Splenic  Common
hepatic
Pancreatic Short

Left
asto-omental  gastric

2. Superior mesenteric

Inferor  Jejunal  llsocolic  Right  Middle
col

pancreatico- ic
duodenal
3. Suprarenal
4. Renal
5. Gonadal (testicular or ovarian)
6. Inforior mesenteric
Leftcolic  Sigmoid  Superior
rectal

Copyright © 2014 Johr

Pariotal branches
1. Inferior phrenic
2 Lumbar
3. Median sacral

Hepatic ight Gastro-
artery proper  gastric  duodenal

Wiley & Sons, Inc. Al rights reserved.
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\ Systemic Circulation

Stomach
(turned upward)

LEFT GASTRO-OMENTAL

RIGHT GASTRO-OMENTAL

SHORT GASTRICS
RIGHT GASTRIC
Diaphragm
CELIAC TRUNK LEFT GASTRIC
PROPER HEPATIC Spleen

SPLENIC

PANCREATIC
Pancreas
SUPERIOR MESENTERIC

Jejunum of
small intestine

X A
pancreahcuduodena/ ,
"4 Inferior
Duodenum of g ’”R pancreaticoduodenal
smaliniesing ABDOMINAL AORTA

COMMON HEPATIC
GASTRODUODENAL

Superior

4/21/2017

Transverse colon
R of large intestine

SUPERIOR MESENTERIC

MIDDLE COLIC

INFERIOR A -
PANCREATICODUODENAL: Ty ol ejunum
RIGHT COLIC

ILEOCOLIC JEJUNALS

INFERIOR MESENTERIC

Ascending colon of large
intestine

lleum of

b ' small intestine
/ \
Appendix '

(b) Anterior view of superior mesenteric artery and its branches

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.

\ Systemic Circulation

Transverse colon
of large intestine

SUPERIOR — |
MESENTERIC

INFERIOR

MESENTERIC

-
Jl

ABDOMINAL AORTA Anastomosis between

=

a2 —% ' left colic and sigmoid
i A a

Gomimon fieg ATL -\~ Descending colon

A\ . of large intestine
SIGMOIDS =
SUPERIOR RECTAL ——————=—— v

AP /
‘ _ Sigmoid colon
\ \ - 9

| =——————— Rectumof
large intestine

(c) Anterior view of inferior mesenteric artery and its branches

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved
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Systemic Circulation

Diaphragm Hepatic veins

Esophageal hiatus
COMMON HEPATIC
SPLENIC

Inferior vena cava

Right adrenal (suprarenal) gland -
Right kidney % - L CELIAC TRUNK

SUPERIOR MESENTERIC RIGHT RENAL

Right common iliac
Right internal iliac

Right external iliac

ogragh Narki

Copyright © 2014 John
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‘SCHEME OF DISTRIBUTION

Systemic
ystemt —
Circulation

’ iliac, except that arteries are
iabeled Ioft instead of fight)

Right external e Rightnternal flac

Right femoral
Right deap artry of tigh (desp femoral)

Figh popiteal

Fightanteror ial Fight postrior ibial

Fight dorsals peds

(dorsal arery of ool e it i peronsal)

Fightarcuats

Rioht dorsal

metaarsal gy ateral Right medial
plariar lartar

Right dorsal

99tal gight plantar
arch

Fight platar
metatarsal

Fight pltar
gt

John Wiley & Sons, Inc

\ Systemic Circulation

Right conmon llac
Fightnternal e —

Fight exernalifac

Pight poplieal

Right anterir hial

Fight posterior toial

“‘ | ot o i

" ight medal pantar
i) Fight platar arch

i}

— Fight pantar digital

| Aight dorselis pedis
1 (dorsal arery o oot}

Fight dorsal metatarsal

Fight pantar mtlarsel
Pight dorsaldigial

@) Arteror view ) Posterior view

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved
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Superior sagital sinus
Inforio sagital sinus
Straight sinus

Right transvarso sinus
Sigmoid sinus

\ Systemic
Circulation =z

Pulmonary trunk

SUPERIOR VENA CAVA Great cardac

Rgnt axi Hopatic portal

Right cephalic plenic

Right hepatic Suporior mesenterc

R mcin el it

s ight . Inferior mesenteric:
oht basilc INFERIOR VENA CAVA

Right radial Left common fac

Right modian antebrachial i

oo oftitornal e

S Loft oxtormal e

vonous ploxus

ight proper
pamar dgtal
Loft grat saphanous
Loftpoplteal

Left small saphenous.
Lot anteror thial
Lot postorior tial

Lot dorsal venous arch
Let dorsal metatarsal
S Loft dorsal dighal
‘Overall anterior view of the princpal veins
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\ Systemic Circulation
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\ Hepatic Portal Circulation
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\ Fetal Circulation
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\ Aging and the CV System

Aging results in:
= Loss of compliance of the aorta
= Reduction in cardiac muscle fiber size
= Progressive loss of cardiac muscular strength
= Decline in maximum heart rate
= Increased systolic blood pressure
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THE CARDIOVASCULAR
SYSTEM
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5555 " FOR ALL BODY SYSTEMS.

\ Homeostatic Imbalances

= Hypertension
= SBP > 140 mmHg
= DBP > 90 mmHg

= Primary hypertension
= Secondary hypertension
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\ End of Chapter 21
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