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Two pumps

Great vessels

Valves

Each pump has a receiving chamber
(atrium) and a pumping chamber (ventricle).

* Right side: pumps deoxygenated blood
to the lungs

* Left side: pumps oxygenated blood to
the body

Arteries (arterial trunks) transport blood
away from the heart.

¢ Pulmonary trunk transports from
right side
« Aorta transports from left side

Veins transport blood toward the heart
*Vena cavae (SVC and IVC) drain into

right side
* Pulmonary veins drain into left side

Heart valves prevent backflow to ensure
one-way blood flow.

« Atrioventricular (AV) valves (i.e., right
AV valve and left AV valve) are between
atrium and ventricle

* Semilunar valves (i.e., pulmonary
semilunar valve and aortic semilunar
valve) are between ventricle and
arterial trunk

(a)

(b)

(c)
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CARDIOVASCULAR EMBRYOLOGY
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Cardiovascular Development

*3'd gestational week ... heart formed
[ifive weeks after the last normal menstrual
period (LMP)]

8th gestational week... heart functional

The heart is the first functional organ in a vertebrate

embryo

Josef Wisser )
University Hospital Zurich
Dept. OB/GYN

."‘\_I
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For your information

*Start at the mother rate 70 -80 until the 7t week
*165-185 BPM during the early 7th week, (early 9th week after the LMP).

*This acceleration is approximately 3.3 BPM per day, or about 10 BPM every three days, an
increase of 100 BPM in the first month

*After peaking at about 9.2 weeks after the LMP, it decelerates to about 150 BPM (+/-25 BPM)
during the 15th week after the LMP. After the 15th week the deceleration slows reaching an
average rate of about 145 (+/-25 BPM) BPM at term. The regression formula which describes
this acceleration before the embryo reaches 25 mm in crown-rump length or 9.2 LMP weeks
is:

Age in days = EHR(0.3) +6



Fetal Circulation
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FETAL CIRCULATION JUST BEFORE BIRTH.
MOTE THE COURSE OF BLOODO FLOW INDOICATED BY THE ARROWS.



* In the developing fetus, the ductus arteriosus (DA), also called the ductus Botalli, is a shunt
connecting the pulmonary artery to the aortic arch.
* |t allows most of the blood from the right ventricle to bypass the fetus fluid-filled lungs,
* protecting the lungs from being overworked and allowing the right ventricle to

strengthen.
* There are two other fetal shunts, the ductus venosus and the foramen ovale.

* Inthe fetus, the ductus venosus shunts a significant majority (80%) of the blood flow of
the umbilical vein directly to the inferior vena cava.

* Thus, it allows oxygenated blood from the placenta to bypass the liver.

* In conjunction with the other fetal shunts, the foramen ovale and ductus arteriosus, it plays
a critical role in preferentially shunting oxygenated blood to the fetal brain



A/
(Since blood is already rich in oxygen and nutrients, it is
shunted directly from the right atria to the left atria through the oval

openin gs.)

—
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Blood is shunted via the
arterial duct directly from the
right atria to the aorta, again
bypassing the lungs.

blood low in oxygen
and nutrients moves
from fetus back to mother
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Adult remnants of fetal circulation

Adult Fetus
Fossa ovale Foramen ovale
Ligamentum arteriosum Ductus arteriosus
Medial umbilical ligaments Umbilical aa.(within fetus)

Round ligament (ligamentum teres) | Umbilical v.(within fetus)
of liver

Ligamentum venosum Ductus venosus

Medial umbilical ligament Umbilical cord (leaving fetus)




Ligamentum
arteriosum

Ascending
aorta

Superior
Vvena cava

Pulmeonary trunk

Auricle Auricle of left atrium

Fat and vessels in the
anterior interventricular

sulcus

Left ventricle

Coronary
sulcus

Anterior
interventricular
sulcus

Anterior surface



Heart Anatomy

o Approximately the size of your fist
0o Location

o Superior surface of diaphragm

0 Left of the midline

o Anterior to the vertebral column, posterior to the sternum
o The heart is positioned obliquely between the

o lungs in the mediastinum

1.5
1. right atrium; forms right border of heart

L. right ventricle; forms mosk of sternocoskel auorfece of heart

Lo left wentricks; forms mest of =7k bordsr of heart
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The heart and roots of the great
vessels within the pericardial sac are
related anteriorly

eto the sternum,

ecostal cartilages,

eand the medial ends of the 3¢

and 5th ribs on the left side.

The heart and pericardial sac are
situated obliquely, about two thirds to
the left and one third to the right of
the median plane.

The heart is shaped like a tipped over,
three-sided pyramid with an apex,
base, and four surfaces.

Orientation of the Heart

~ HEART POSITION IN THE THORAX

Ribs

Inferior border



The apex of the heart

O

Is directed anteriorly and to the left and is m
formed by the inferolateral part of the left
ventricle.

Is located posterior to the left 5th intercostal
space in adults, usually 9 cm from the
median plane.

Is where the sounds of mitral valve closure
are maximal (apex beat); the apex underlies
the site where the

The base of the heart

Is the heart's posterior aspect.

Is formed mainly by the left atrium, with a lesser
contribution by the right atrium.

Faces posteriorly toward the bodies of vertebrae
T6/T9, and is separated from them by

O the pericardium,
0 oblique pericardial sinus,
O esophagus, and aorta.

Extends superiorly to the bifurcation of the
pulmonary trunk and inferiorly to the coronary
groove.

Receives the pulmonary veins on the right and left
sides of its left atrial portion and the superior and
inferior venae cavae at the superior and inferior ends
of its right atrial portion.



e Anterior (sternocostal) surface, formed mainly by the right Orientation of the Heart
ventricle. -

eDiaphragmatic (inferior) surface, formed mainly by the left

ventricle and partly by the right ventricle; it is Location of the Heart in the Thnra - he Mediastinum

related to the central tendon of the diaphragm. 1 ——— 2 S v
eLeft pulmonary surface, formed mainly by the left ventricle; it : .j;,-:;;,i - L — B~ :f::ﬁ:f:'f.':.f""
forms the cardiac impression of the left lung. - g . ' e P
eRight pulmonary surface, formed mainly by the right atrium. (s, m S iy i e

| e . . ;J—mnhmnm

The heart appears trapezoidal in both anterior and posterior views.
=}

The four borders of the heart are the o

*Right border (slightly convex), formed by the right atrium and
extending between the SVC and the IVC.

eInferior border (nearly horizontal), forme-d mainly by the right Lo M '.@‘--i_’ -.
ventricle and only slightly by the left ventricle. Pight hang-LE
eLeft border (oblique), formed mainly by the left ventricle and g
slightly by the left auricle.

eSuperior border, formed by the right and left atria and auricles in
an anterior view; the ascending aorta and

pulmonary trunk emerge from the superior border, and the SVC
enters its right side. Posterior to the aorta and pulmonary trunk and
anterior to the SVC, the superior border forms the inferior boundary
of the transverse pericardial sinus.

)
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Superior border = base

Right border =
right atrium
Left border =
laft ventricla,
part of left atrium

Inferior border = right ventrical
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Mediastinum

S

Right lung

Left lung
2nd rib

Sternum




—— Mediastinum

i I - :
Rightlung— \J' i ————————Lef lung
StermiLim _ | SR ! . adrin

(a} Position of the heart in the thoraclc cavity {b) Crose-sectional view
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Coverings of the Heart: Anatomy
]

0 Pericardium — a double-walled sac around
the heart composed of:

O A superficial fibrous pericardium
O A deep two-layer serous pericardium

B The parietal layer lines the internal
surface of the fibrous pericardium

B The visceral layer or epicardium lines

the surface of the heart

m They are separated by the fluid-filled
pericardial cavity




Pericardium
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Fibrous Pericardium
* Collagenous sac enclosing the

heart.
* Stabilizes heart’s position and
prevents over distention.
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.= Fibrous pericardium

Parietal layer of
serous pericardium

— Pericardial cavity
(eontains serous fuid)

—Visceral layer of
serous pericardium
{epicardium)

Parlcirdlim

1 ! {epicardium)



Serous Pericardium
* Deep to the fibrous pericardium.
* 2 layered structure.

Outer balloon wall
(comparable to parietal serosa)

* Relationship with the heart is similar to that of

a fist punching a balloon. Air (comparable to serous fluid)

Inner balloon wall
(comparable to visceral serosa)

—— Paricandial spacs
Farighnl layes
Vizcaral layer | Serous
(apicardium] | pericandam
-~ hyocardamm |
o Endocardium

Fibrous |
paricangiam
P

Trabecuslas carneas =



Coverings of the Heart: Physiology

lie
. Rl Fibirous pericardium
B Protects and anchors the L~ &k puimiin 7 Paret i
'.m F B St | - 4 serous pericandium

I

o Prevents overfilling of the
@) Allows for the heart fo

ih a relatively

O

Myocardium

T isteral el
of s2raus

- pericardium
A/  leicaiom) Heat
S ocarsium |
2 ) Eniacardium |

Heart chamber



Epicardium
* Corresponds to the visceral pericardium. Heq rt que rs: Anq’romy
* Functions as an outer protective layer. The Heart Wall
* Serous membrane that consists of connective tissue covered
by epithelium.
* Includes blood capillaries, lymph capillaries, and nerve fibers.
Myocardium
* Relatively thick.

* Consists largely of cardiac muscle tissue respensible for forcing
blood out of the heart chambers.

* Muscle fibers are arranged in planes, separated by connective
tissues that are richly supplied with blood capillaries, and
nerve fibers.

Endocardium

* Consists of epithelial and connective tissue that contains many
elastic and collagenous fibers.

* Connective tissue also contains blood vessels and some
specialized cardiacmuscle fibers called Purkinje fibers.

* Lines all of the heart chambers and covers heart valves.

* Is continuous with the inner lining of blood vessels--
endothelium.




The Huul Wil







Pericardial cavity
Connective (contains
tissues pericardial fluid)

—Dense fibrous tissue
Areolar tissue Parietal layer
— Masothelium

.i — Mesothelium Visceral layer
Areolar tissue
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: r Endocardium









Microscopic Anatomy of

Heart Muscle
I

o Cardiac muscle is striated, short, fat,
branched, and interconnected

0 The connective tissue endomysium acts
as both tendon and insertion

o0 Intercalated discs anchor cardiac cells
together and allow free passage of ions

o Heart muscle behaves as a functional
syncytium




Intercalated discs
MMucleus
Cardiac musche oell

Microscopic Anatomy of
Cardiac Muscle

* Striated muscle but fibres divide and
recombine.

* Though each cell is dictinct withits own
nucleus, the cells are joined end to end
by specialised cell junctions called
intercalated disks.

* These junctions offer a veru weak
resistance to electrical flow and thus
the heart muscle acts as a syncetium.

* |In contrast with skeletal muscle, the
heart muscle tissue can contract
without a nervous stimulation.

=}
AR oo e oy

Hucheus

Sarcaplasaic
retbculumm

T hulbrube

Sarcolemmsa

Mitashandrion
I band
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Cardiac Muscle Bundles




Skeleton of the heart
including fibrous
rings around
valves

Pulmonary semilunar
valve

Aortic
i i semilunar valve
Bicuspid

valve

Tricuspid
valve

Cardiac muscle
of the right
ventricle

Cardiac muscle
of the left ventricle



Left cormrmon carotid artery
Er i ph

Left
auricle

ML II|
i
_:F Left ventricle

]

épex of heart

E S0 Cardiac- anatany

E Coronargterritories




Other differences between cardiac and skeletal muscle tissue

*Sarcoplasmic Reticulum is less extensive in cardiac muscle.

*Calcium sensitivity of intact cardiac muscle is greater than skeletal muscle.
* Because of this increased sensitivity, cardiac muscle contraction is longer than skeletal muscle.

*Cardiac muscle cannot undergo tetanisation.
*This occurs as the absolute refractory period in the cardiac muscle cell is longer than for skeletal
muscle.
*In fact absolute refractory period is almost as long as the contraction period - 200 msecs.

*Cardiac muscle resists wear and tear better than skeletal muscle.
*This is important as cardiac muscle contracts som 100,000 times/day (in 70 years this totals to 2.5 billion
times).
*Cardiac muscle is very susceptible to oxygen lack - can withstand not more than 30secs without oxygen before they
stop working.

*The cardiac muscle as a whole, and not only the single muscle fibre, obeys the all or none rule i.e.
*if one muscle cell in the syncetium contracts, the rest contract at the same time.



External Heart: Major Vessels of the
Heart (Anterior View)

[ ]
0 Vessels returning bloed to the heart include: , aata .
| rlglht branch of superior
ke rofio od on . pulmonary vena cava
o Superior and inferior venae cavae on ok A right
Imonary

PuU

B Right and left pulmonary veins
o Vessels conveying blood away from the heart:

B Pulmonary trunk, which splits inte right and
left pulmeonary arteries

o Ascending aorta (three branches) —
brachiocephalic, left common carotid, and
subclavian arteries

left : if
ventricle @ nferior vena
cava

right ventricle
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Thorax

Brachiocephalic trunk



Brachiocephalic trunk
eft common carotid artery

Left subclavian artery

Aortle arch

Superior vena cava Ligamentum artericsum

Auricle of right atrium Left pulmonary arery

Right atrium
Left pulmonary veins

Right ventricle Auricle of left atrium

Left coronary artery

P— Anterior interventricular suleus



Heart

Brachiocephalic Left common
artery carotid artery
ot Left

f:na c:\rra subclavian artery
Aortic arch

Right Ligamentum

pulmonary artery arteriosum

Ascending Left pulmonary artery

aorta

Pulmonary trunk Left pulmonary veins
Left atrium

Right

pulmonary veins Auricle

. - Circumfilex
Right atrium =
Right coronary

Left coronary

artery (in left
atrioventricular groove)

Left ventricle
Great cardiac vein

artery (in right
atrioventricular groove)

Anterior cardiac vein
Right ventricle

Marginal artery

Anterior
Small cardiac vein interventricular artery
ifesion (in anterior
interventricular sulcus)
vena cava

Apex



Heart

Aorta

Superior

vena cava
Left Right
pulmonary artery pulmonary artery
Left

ulmon veins Right
P ary pulmonary veins
Auricle
of left atrium Right atrium
Left atrium
Inferior
Great cardiac vein vena cava
Right coronary

Posterior vein
of left ventricle

artery (in right
atrioventricular groove)

Coronary sinus

Posterior
. interventricular artery
Left ventricle (in posterior
interventricular sulcus)
Apex Middle cardiac vein

(d) Right ventricle
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Ascending aorta

Aortic arch

Branches of right Ligamentum arteriosum

pulmonary artery

Left pulmonary artery

Pulmonary trunk

Right pulmonary vein Left pulmonary vein

Left auricle
Left coronary artery
(in coronary sulcus)
Right auricle
Right atrium
Right coronary artery

Anterior interventricular artery

(in coronary sulcus) (in anterior interventricular sulcus)

Left ventricle

Right ventricle

Right marginal artery
Apex of heart

(a) Anterior view
© The McGraw-Hill Companies, Inc./Photo and Dissection by Christine Eckel
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Aortic arch

Superior vena cava

Right pulmonary arteries

Left pulmonary artery




LEFT MEDIASTINAL VIEW OF
THE HEART

s 2 o |

The heart is tipped to the left,
resting obliguely in the chest
immmediately above the
diaphragm.In the adult, the
muscular tip or apex is
located between the 5 and
&t ribs approximately 31/2
inches from the mid sternum.




Right atrium

Left auricke of
left atrium

Right ventricle






POSTERIOR VIEW OF THE
HEART
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Exterior structures of the heart

i l Aarteries to head
and arms

Superior vena cava

Aortic arch

Fulmonaryartery

Left atrium

Coronary artery

Left ventricle

Right ventricle




Lett common carotid artery
Left subclavian artery

Left brachiocephalic vein
aortic arch

Brachiocephalic artery

Right brachiocephalic vein

Superior vena cava

Pulmonary trunk Left pulmonary artery

Left coronary artery_J
Laft atrial appendage

Right atrium Aortic valwve

Anterobasal segrent of LY

HMitral valve

Left ventricle

Chordas tendi neas
Interventricular septum
anterolateral segment of LY

Papillary muscles

Membranous septy

Valve of inferior vena cava

Tricuspid wvalwe
Inferoseptal segment of LV

Chordas tendi neas

Papillary muscles_
pi Y Apical segment of LY

Apical septal segment of LY o8
Apex of heart



Internal Heart — Right Side

Superior Vena Cava

Pectinate muscles
Ridges of muscles on the wall ¢
the ANTERIOR Atria

Right Atrium

Fossa Ovalis

Right Ventricle

Inferior Vena Cava




Right Auricle

left Auricle

The right appendage is generally triangular in
shape in the human heart and may be larger or
smaller than the left auricle appendage

The left appendage is generally tubular in
shape in the human heart and may be larger or
smaller than the right atrial appendage




Pectinate
Muscles




Opened Right Ventricle Opened Right Atrium
Auferior View Right Laferal View

Atria of the Heart

Atria are the receiving chambers of th
heart

Each atrium has a protruding auricle
Pectinate muscles mark atrial walls

Blood enters right atria from superior
and inferior venae cavae and coronary
sinus

Blood enters left atria from pulmonar
veins

PECTIMNATE MUSCLE
rigg bt sEriuem




Ventricles are the discharging
chambers of the heart

Papillary muscles and trabeculae
carneae muscles mark ventricular
walls

Right ventricle pumps blood into the
pulmonary trunk

Left ventricle pumps blood into the
aorta

Ventricles of the Heart
TRABECULAE CARNEAE

Plake 01310



External Heart: Major Vessels of the
Heart (Posterior View)

o Vessels returning blood to the heart
include:

O Right and left pulmonary veins

O Superior and inferior venae cavae

O Vessels conveying blood away
from the heart include:

O Aorta

O Right and left pulmonary arteries

Inferior
Wena Cava



Aorta

Superior vena cava
Right

pulmonary artery
Pulmonary trunk

Right atrium

Left pulmonary artery

Left atrium
Left pulmonary veins

Right pulmonary veins Mitral (bicuspid) valve

Fossa ovalis

Aortic valve

Pectinate muscles
Pulmonary valve

Tricuspid valve e -

3] 13
Right ventricle

Chordae tendineae ———

Left ventricle

Papillary muscle

Interventricular septum

Trabeculae carneae

Myocardium

Inferior vena cava Visceral pericardium

Endocardium

(e)



- Blood Flow Through the Heart

Heart Chamber  Receives Blood From

Right atrium Superior vena cava

Inferior vena cava

Coronary sinus'
Right ventricle Right atrium
Left atrium Pulmonary veins
Left ventricle Left atrium

1, Drains deoxygenated blood from the heart wall,

Sends Blood To

Right ventricle

Pulmonary trunk
Left ventricle

Aorta

Valve Through Which Blood Flows

Right atrioventricular (AV) valve

Pulmonary semilunar valve
Left AV valve

Aortic semilunar valve



Right and Left Ventricles

Right
ventricle

Muscular
interventricular
septum
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Papillary
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Trabeculae
carnae

Papillary
muscle
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In the human heart, the moderator
band, or trabecula
septomarginalis, is a muscle colum
that courses inferiorly from the righ
portion of the interventricular
septum to the base of the anterior
papillary muscle of the right

ventricle .

play a key role in collateral
circulation following obstruction of
the epicardium coronary arteries.

- Ciieia
A s e ki L

Chorda
tendineae

Chorda
tendineae

Anterior
papillary muscle

Interventricular
septum

Moderator |
band |

_




Pectinate muscle
within right atrium

-

. Moderator band
. within right ventricle




Moderator band thickened muscle ridge providing rapid conduction path; tenses papillary

muscles just before ventricular contraction; prevents slamming or inversion of AV valve



LEFT ATRIUM & VENTRICLE DETAIL

left
atrium

bicuspid
(mitral) valve

chordae
tendineae

papillary
mw

trabeculae
carneae

interventricular
Septum

myocardium

Plate crDL 3L



POSTERIOR SAGITTAL SECTION
sheep heart

pectinate massche of
right abrium

right atfiuam

Ericars g vl

Eraeculas CAFTIERE
of right ventricke




i

Pathway of Blood Through
the Heart and Lungs

Right atrium = tricuspid valve > right
ventricle

Right ventricle = pulmenary semilunar
valve = pulmonary arteries = lungs

Lungs = pulmonary veins => left atrium,

Left atrium =2 bicuspid valve 2 left
ventricle

Left ventricle - aortic semilunar valve
-> aorta

Aorta =2 systemie circulatien

The pathway of blood flow through the heart

Ledt pulrmonary
£ A artery v |eft lungi
Borsic wnhen ;_,.-:.’--x_
; i3
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Dilated (relaxed)

Contracted



Cardiac valves

Left atrium

Pulmonary
I valve

Left ventricle

= Blood low

Right ventricle through heart



Heart Valves

o Heart valves ensure unidirectional blood flow through the heart
o Atrioventricular (AV) valves lie between the atria and the ventricles
o AV valves prevent backflow into the atria when ventricles contract

0 Chordae tendineae anchor AV valves to papillary muscles

Coppright & The McSoase- il . cha i AMNTERIOR
Heart Pulmonary valve
- Fight
Valves—Superior I—— ool
View VALVE s
: Aortic valve AORTIC VALVE
2l - s s
REREY Tricuspid 3ﬁﬂgT&n}
Iv
Bicuspid R TRICUSPID
valve VALVE (opan)
POSTERIOR
Fibrous skeleton C— Superior view with atria removed: pulmonary
Posterior and aortic valves closed, bicuspid and
-,{:!7 tricuspid valves open




CHORDAE TENDINEAE

Valves

o AV atrioventricular valves
O Tricuspid
O Mitral or bicuspid

O Semilunar valves

O Aortic

The papillary muscles (FM)
anchoring the cords to the heart
wall will contract to counter any
stretch i the cordae tendineae
{(CT) during vigorous pump ing of
the heart.

SEMILUNAR VALVES

O Pulmonic

Superior views Pulmonary and aortic (semilunar) valves

The semilunar valves sre foomnd
lirnimg the wallks of the pulmonary
trunk (pulmmmary valve] and the
aoita (aortic valve) Each valve
cimsisls of theee pocker-like
endocardinl cusps (c). Thring
contraction ol the ventricles
{venlricular sy stok), the pockers
are flattened against the walls of
the ejecting vessels. As the
ventricles begin to relay (diastobe),
the blood i the karge arteries
begms tofall back dovwm into the
ventricles. Uhis canses the cusps
tao fill with blood and billow out
closkg the vessel and preventing
1 hackflow.



Apex of heart S . e
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Aortic valve

Right atrium

Interatrial septum
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Heart Valves

O

Aortic semilunar valve lies between the left
ventricle and the aorta

Pulmonary semilunar valve lies between the right
ventricle and pulmonary trunk

Semilunar valves prevent backflow of blood into
the ventricles

Pudrmcniary voine

Trcusphd vahre

Mir il walve

Pulmonary vk

e Lo P B B TR T

CHsrm oz d Ho oot Wakeo o

P ] Hasser b el vws

e T T N L e b TrTE ]

= e v ol

iy e

e R PR T P R




Fulmonary valve

IT1
NTL

r”fﬂl"f. li,w- - Aortic valve
LJI_F,. N - 2 \%}?— Area of cutaway

e ", .
l e Mitral valve
4 '{"_r':: Il\.l‘_"_u '.I

B2 \ - i
‘;% ) Tricuspid valve

Tricuspid

(right
atrioventricular)
valve

Mitral

(left
atrioventricular)
valhwe

"/___,_._rl'wacardlum

Aartic
valhwe

Fibrous
skeleton



(anterior)

Pulmonary valve

Heart Valves

Aortic valve

Anterior interventricular a.
| coronary a.

Circumflex a.
| COTONATY a,

L. ventricle
- K. conus

Bicuspid valve arteriosus

{mitral valve)

R. marginal a.

—--Tri-:ugpid valve

Key
o, anterior
b. posterior
= ¢ ekt
(posterior) o ik

. seplal

(sreat cardiac v.

Corona ry sinus




Chordae
tendineas
attached to
tricuspid
valve flap

Papillary
muscle
{I\"-ﬁ"\_w Fulmonary valve
Y 'iﬂ A Aortic valve

fJIP, N g— Area of cutaway
"ﬁ"?b.—-.—MrtmI valve

/}» "1’? e I Tricuspid valve
f'% -

Mitral valve

Chordae
tendineas

QOpening of superior
vena cava

Tricuspid valve

Myocardium
of right
ventricle

Interventricular
septum

Myocardium

Papillary of left ventricle

muscles

(d)






Direction of

l.'fl:,ll Blood returning to blood flow

the heart fills atria,
putting pressure against
atrioventricular valves;
atrioventricular valves ara
forced open.

(2) As ventricles fill,
atrioventricular valve flaps
hang limply into ventricles.

(@) Atria contract, forcing

Atrium

Cusp of
atrlovantricular
wvalve

Chordae
tendineae

additional blood into Ventricle )
vantricles. | F"apllriarg.r
' - muscle
(a) Atrioventricular valve open
_ r\l_ln'i_n'b_
PR Atrium
(1) Ventricles contract, }/ —
forcing blood against | r/‘__—)___;" Cusps of
atrioventricular valve | _.--H"\ — atrioventricular
CUSps. ﬁ;"_{" ™ - wvalve
(2) Atrioventricular valves
close.

@) Papillary muscles
contract and chordae
tendineae tighten,
preventing valve flaps
from everting into atria.

Blood in
vantricls

() K\"-——/ Atricventricular valve closed



Semilunar Valve Function

As ventricles relax
and intraventricular
pressure falls, blood
flows back from
arteries, filling the
cusps of semilunar
valves and forcing
them to close.

As ventricles contract
and intraventricular
pressure rises, blood
is pushed up against
‘ semilunar valves,
forcing them open.

Aorta (

Pulmonary
trunk

i Semilunar valve closed
(a) Semilunar valve open (b)



Pulmonary vein

Aortic
semilunar vaive

\5
Rignt atrium ——n-.-.‘F

N

Left ventricle

Left atrium

Aortic
semilunar valve

Right atrium \5

Inferventricular
saptum

Papillary muscle

Right ventricle




Right pulmonary
veins.

Right atrium
Right AV valve

Right ventricle

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Left pulmonary veins

(1) Deoxygenated blood enters the right atrium
from the vena cavae (SVC and IVC) and
‘coronary sinus (not shown).

(@) Blood passes through the right AV valve
(ricuspid valve).

(@ Blood enters the right ventricle.
(@ Blood passes through the pulmonary
semilunar valve.

() Blood enters the pulmonary trunk.
(8 Blood continues through the right and left
pulmonary arteries to both lungs.

(@) Blood enters pulmonary capillaries of both
lungs for gas exchange.

(8 Oxygenated blood exits the pulmonary
capillarios of the lungs and returns to the
heart by right and left pulmonary veins.

(@) Blood enters the left atrium of the heart.

(1) Oxygenated blood enters the left atrium.

(2) Blood passes through the left AV valve
(bicuspid or mitral valve).
(3)Blood enters the left ventricle.

(@ Biood passes through aortc semiunar
vaive.

() Biood enters the aorta.

(& Blood is distributed by the systemic
arteries.

(D) Blood enters systemic capillaries for
nutrient and gas exchange.

(8) Deoxygenated blood exits systemic
capillaries and returns to the heart

‘systemic veins that ultimately drain into the
SVC, IVC, and coronary sinus (not shown).

(@ Blood enters right atrium.

Systemic capillaries
of head, neck, and upper limbs

Aortic semilunar valve

Systemic capillaries of
trunk and lower limbs.
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Heart, anterior view

Right atrium

Ligamentum arteriosum

Right auricle

Left atrium

Right ventricle
Left auricle

Anterior interventricular

sulcus Left ventricle (in part)

Apex \FG YT GRant Hpsrt &-parl. 38 Scant Mo



Right brachiocephalic vein Heart, anterior view
Brachiocephalic trunk

Left common carotid artery
Left subclavian artery

Left brachiocephalic vein

Superior vena cava .
P Aortic arch

Pulmonary trunk
Ascending aorta

Left pulmonary artery

Left pulmonary veins
Right coronary

artery
Left coronary artery

Anterior interventricular

artery Circumflex artery

Great cardiac vein



Heart, posterior view

Left atri
eft atrium Right atrium

Coronary sinus

Left ventricle

Right ventricle

Posterior interventricular
sulcus Apex
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Left common carotid artery Brachiocephalic trun

Left subclavian artery

Superior vena cava
Right pulmonary artery Right pulmonary veins
Aortic arch

Left pulmonary Inferior vena cava

veins
Right coronary artery

Great cardiac vein Marginal artery

Posterior —

interventricular artery Small cardiac vein

Middle cardiac vein

G T8 Goanl Manrt, & parl 38 Scaatificl

K Heart, posterior view



. . Heart, anterosuperior view
Brachiocephalic trunk .

Right brachiocephalic vein

Left common carotid artery

Left brachiocephalic vein Left subclavian artery

Superior vena cava Aortic arch

Ascending aorta Left pulmonary artery

Pulmonary trunk

Right coronary artery

Small cardiac vein



Heart, anterosuperior view

Interatrial septum

Fossa ovalis
Left auricle

Pulmonary semilunar
valve

Pectinate muscles
Opening of coronary

sinus

Right atrium .
Mitral valve

Left ventricle

Chordae tendineae
Trabeculae carneae

Papillary muscles .
Interventricular septum

Right ventricle Apex
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Heart, anteroinferior view

Interventricular septum

Pulmonary semilunar
valve

Aortic semilunar valve
Tricuspid valve

Chordae tendineae Mitral valve

Papillary muscles

Trabeculae carneae Left ventricle

Right ventricle

EI-0]: fant faast, E-purt, 18 Smntiicn



Coronary circulation




External Heart: Vessels that
Supply/Drain the Heart (Posterior View)

0 Arteries —

m right coronary artery (in atrioventricular groove)
m the posterior interventricular artery (in interventricular

groove)
0 Veins —

m great cardiag vein,

m posterior vein to left ventricle,
m coronary sinus,

= middle cardiac vein



Aorta

Superior vena cava
Left pulmonary artery

Right pulmonary artery
Left pulmonary veins

Auricle of left atrium Right pulmonary veins

Right atrium

Inferior vena cava

Left atrium

Great cardiac vein




Pulmonary

Left coronary artery

Circumflex artery

Anterior
interventricular
(left anterior
descending) artery

nght_ L
ventricle

L =,

Right coronary artery

Marginal arteries Arterial anastomoses

between anterlor and

pustarlnr Interventricular
arteries

Anterior view



Circumflex
artery

Posterior
interventricular
artery

Right
coronary
artery

Posterior view



Coronary Circulation

o Coronary circulation is the functional blood supply to the heart muscle itself

0 Collateral routes ensure blood delivery to heart even if major vessels are occluded

SA ﬂ.Dﬂ.ﬂi i {_ﬁﬂ'%} {zintizlrial nodé, Swrounding
o)

‘_‘_...-" Right marginal a. (right vemricle, apex)
Right Coronaryv Artery

(right ventricls, right atrivum, inlerior
third of interventiicnior sepiim Tosterior TW n. (BV. LV, 1V zeptum)

l—’ ANV nodal a. (anoveninicular node, surrounding myocandivm)

Lefi marginal a.
ikhelt ventnicie)

Circumflex o
f posterior sarlsoe of £57)
=k SA nodal a. (40%:)

{sinualnal aode, surroundinge

Left Coronary Artery ryecardim)
{lelt veolricle, Fefi atmuin, anlerosuperior
twathinds of mmforveniricular sEplikm}

L"""""""} Anterior I'V a. (BV, LV, IV septum)

Aorta






Left common carotid artery

Brachiocephalic

trunk _ Left subclavian artery
Superiorvena cava ” Aortic arch

_ Scending : ; ;
Right pulmonary artery - B ﬁ Ligamentum arteriosum

Left pulmonary artery

Left pulmonary veins
Left atrium
Auricle

Circumflex artery

Pulmonary trunk
Right pulmonary veins

Right atrium

Right coronary artery (in

Left coronaryartery
coronary sulcus)

(in coronary sulcus)

Anterior cardiac vein
Right ventricle-

Marginal artery
Small cardiac vein

Left ventricle

Great cardiac vein

Anterior interventricular artery

. ~ (in anterior interventricular
Inferior - sulcus)

vena cava

(b)



External Heart: Vessels that

Supply/Drain the Heart (Anterior View)

O Arteries —

o right and left coronary (in
atrioventricular groove),

: Aorla
O marginal,
O circumflex, ) .
o : . Right Coronary
O anterior interventricular arteries
Artery

o Veins —

o small cardiac,

O anterior cardiac Coronar vein
O great cardiac veins

Left Main

Coronary Artery

Left Anterior
Descending

Coronary
Arter



A, Marmel arberial paibinng, anberior e

Platm A-1% Saronery heeras Pladem 4-33 Corunery drterios: Hormal Pallerns and Waralion:



- _ Aortic arch
uperior vena cava Pulmonary trunk

Aortic semilunar valve\ // Left coronary artery
At [

Right atrium o Left atrium
Right coronary artery\ Circumflex artery
Posterior Left marginal artery
interventricular artery - Anterior
Right marginal artery * interventricular artery
- ole N Left ventricl
(a) Right ventricle eft ventricle

i
' — Aortic arch

-~ ___— Pulmonary trunk
inte  (— Left atrium

Right atrium ol
Middl grcl' . g?ﬁ-fﬂm Posterior vein of left ventricle
SRS e Coronary sinus

Small cardiac vein - Great cardiac vein
(b) Right ventricle — — Left ventricle

Superior vena cava —




Coronary Circulation: Arterial Supply

Aorta
Superior
vena cava

Left coronarny

Anastomosis ok it sghur SO

vessels)

ng’ht Right coronary Cireumflex
coronary Circumfley :’;:FIJE&&L artory
artery artery the right afrium, ?ﬁﬁ'ﬂiﬂum
right ventncle, sl ared the
bettarn partion of side and back
§ the laft wantricle and | of the lsf
Hlﬂht nght back of the septum [ ventricle
atrium ventricle ;
Left
ventricle Luft
raﬂrstl'rg;nal anterior
. descending
Coronary veins artery {LAD)
Posterior Anterior (in blue) o o)
interventricular  interventricular it e blaod bottom of the
that has bserciy lasft weriricle
artery artery ook popirs figo and the front of
lnl thv bt aned reiarn i 1o the sepium

the right atrium
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The Coronary Circulation
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Coronary Circulation: Venous Supply

Superior
vena cava
Great
. ; cardiac
Anterior — [ A vein
cardiac = B pir
veins

Coronary
sinus

Small cardiac vein Middle cardiac vein
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B. Normal venous pattern, anberior wisw

Coronany sinus {ghosted)

ricdle cardiac wain fahostad’
D. Mormmal venous pattern, posteroinferior wiew
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Myocardial Segment Anatomy

LEFT PARASTERMAL
LONG AXIS ¥YIEW

Coronary territaries
[ teft anterior descending- LAD

I:[ Left circumflex artery-LCx

Poaterior descendi ng artery
d of RCA, and LCx

SHORT AXIS YIEW




