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Chambers of Heart

The heart is divided by vertical septa into four
chambers:

The right and left atria

The right atrium lies anterior to the left atrium

> The right ventricle lies anterior to the left ventricle
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Chambers of Heart

The walls of the heart are composed of cardiac
muscle called myocardium

Covered externally with serous pericardium
called

Lined internally with a layer of endothelium
called
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Right Atrium

A. Right atrium, opened

Superior vena cava

Serous pericardium
{cut edge of reflection)

Right pulmenary veins s

The right atrium consists of a
B = main cavity and a small
— AL outpouching called auricle

Interatrial saptum
Limbus fossae ovalis

B. Location of sinuatrial
(SA) and atrioventricular

s On the outside of the heart at
. it el parnd the junction between the
pacning o . right atrium and the right

Supsarior vena cava

- - \ ¥ f . . .
Aoance —— 5= L ARSI \J¥e¥ | auricle is a vertical groove
(coranary) sulcus --‘ (v ! ; ’

Septal papilary muscle
Intervemricular septum

SN N Inside it forms a ridge called

Chordae tendineae

" Soptomarginal frabecula
Imudﬂmnurlbaml}

Trabodilad samoas

Anterior papillary muscle

Posterior papillary muscle




Right Atrium

A. Right atrium, opened

Serous paricardium
{cut edge of raflaction)

¢

Right pulmenary veins (\ -

> Main part of the atrium
e posterior to the ridge is
o smooth walled and is
derived embryologically
from the sinus venosus

B. Location of sinuatrial
(SA) and atrioventricular

The part of the atrium in
front of the ridge is
roughened or trabeculated
, derived embryologically
B from the primitive atrium

%
Posterior papillary muscle




Openings in Right Atrium

The superior vena cava opens
into the upper part of the right
atrium, it has no valve. It
returns the blood to the heart

superior vena cava
right coronary artery
ascending aorta

pulmonary trunk

right auricle
sinuatrial node

crista terminalis

anulus ovalis

fossa ovalis

anterior wall of
right atrium
(reflected)

musculi pectinati

inferior vena cava |
septal cusp of

valve of inferior vena cava tricuspid valve

valve of coronary sinus

chordaa tend
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left auricle

infundibulum

atrioventricular node

atrioventricular bundle

left
branch of bundle

right

left ventricle
interventricular
groove
right ventricle

moderator band
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>

from the upper half of the
body

Inferior vena cava opens into
the lower part of the right
atrium. It is guarded by a
rudimentary, (non-
functioning) valve. It returns
the blood to the heart from the
lower half of the body




openings in Right Atrium

P > The coronary sinus
drains most of the blood
from the heart wall

superior vena cava
right coronary artery
right auricle ascending aorta

pumonry trnk It opens into the right

sinuatrial node

left auricle

undibulun atrium between the
, soveneiernese inferior vena cava and
T S~ Wl the atrioventricular

left

anulus avalis

|
fossa ovalis -..“-'._. JON : h = o o
-y : branch of bundle f
antarior wall of N:'-"::, A g = MY ) N right Orl 1C€
right afrium / | —aeA
g
_—

(reflected) e

musculi pectinati S - AL A left ventricle

=3
e

interventricular .
ol > Itis guarded by a

| - i
septal cusp of | =Ry right ventricle

tricuspid valve .
P moderator band ru dlmentary,
5§ nonfunctioning valve

inferior vena cava

valve of inferior vena cava

valve of coronary sinus
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superior vena cava
right coronary artery

right auricle ascending aorta

sinuatrial node pulmonary trunk

laft auricle

infundibulum

. , }.. "-. . N 1 ._-' " Y 5 L, o . _
crista terminalis 1 ' L atrioventricular node
. N :

atrioventricular bundlg
anulus ovalis

. left
fossa ovalis branch of bundle
ante rior wall of right
right atrium branch of bundie
(reflected)

musculi pectinati left ventricle

interventricular
groove
right ventricle

inferior vena cava

septal cusp of -

valve of inferior vena cava iricuspid velve

moderator band
valve of coronary sinus

I A B FE LI =
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A. Plane of section -

Right Atrioventricular Orifice

The right atrioventricular
orifice lies anterior to the
inferior vena caval
opening and is guarded
by the tricuspid valve

Many small orifices of
small veins also drain the

"— ra ra " /'J
vwdill Ul LLIC 1iICdl 11U

a
open directly into the
right atrium

Hlnht\-‘entddar“"‘_;

{linved with frabscu'ae canmesn)




Fetal Remnants

> Fossa ovalis and anulus ovalis lie on the atrial
septum which separates the right atrium from
the left atrium

The fossa ovalis is a shallow dppres 1ion which

is the site of the foramen ovale in the fetus. The

anulus ovalis forms the upper margm of the
fossa.
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Anrta

Right pulmonary arlary

Bachman's bindle

Superion vend cava

Sinusérial node

Tendon of Todaro

Valve of
inférinr vend cava

Crennary sinis

nfiarior vena cava

ARgVENTriGUtEr node
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Right aricle

Pulmonary valse

Adrf mound
Mesmibranous part of

inbervenincular sephum

Radiation of &ft
"bundle’ branch

fight bundle branch

Septal cusp of
Ircuspid valve

Seplomargnal trabecula
{moderatorn band)

Papilary muscies
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Right Ventricle

A. Plane of section

The right ventricle
communicates with the
right atrium through the
atrioventricular orifice
and with the pulmonary
trunk through the
pulmonary orifice

As the cavity approaches
the pulmonary orifice it
becomes funnel shaped,
at which point it is

; referred to as the
infundibulum

Right ventricle
{lined with trataciias cameEn)




Right Ventricle

The walls of the right ventricle are much
thicker than right atrium

Show several internal projecting ridges formed
of muscle bundles

The projecting ridges give the ventricular wall
a spongelike appearance known as
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Right Ventricle

> The trabeculae carneae are
right coronary artery
composed of three types

ascending aorta

superior vena cava

right auricle
sinuatrial node _ pulmonary trunk

laft auricle

infundioutum First type comprises the
atrioventricular node papillary muscles, which

project inward

=X

-
-
3
=
P
\‘
N
\
¥

anulus ovalis
left

branch of bundle

right o o
e I, Their apices are connected
eft ventricle by fibrous chords called
interventricular chordae tendineae to the

groove

inferior vena cava ! i
septal cusp of L right ventricle CllSpS Of the tricuspid

valve of inferior vena cava tricuspid valve
valve

fossa ovalis

anterior wall of
right atrium
(reflected)

musculi pectinati

f /{f i

. s,
l'-I-.l'

o
-

-~
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Right Ventricle

The second type is attached at the ends to the
ventricular wall

One of these, the , crosses the
ventricular cavity from the septal to the anterior wall

It conveys the right branch of the atrioventricular
bundle, which is part of the conducting system of the
heart

> The third type is simply composed of prominent ridges
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Cusps

Tricuspid valve guards the atrioventricular orifice

Consists of three cusps formed by a fold of
endocardium

Anterior, septal, and inferior (posterior) cusps
Anterior cusp lies anteriorly
Septal cusp lies against the ventricular septum

> Inferior or posterior cusp lies inferiorly
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Chordae Tendinae

> The chordae tendineae connect the
cusps to the papillary muscles

> During ventricular contraction, the
papillary muscles prevent the cusps
from being forced into the atrium

> Chordae tendineae of one papillary
muscle are connected to the adjacent
parts of two cusps
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Pulmonary Valve

S

o > Pulmonary valve guards the
C. Right ventricle, opened pulmonary orifice

-

Ascending aorta
Suparior vana cava

AR AP T oo + It consists of three semilunar
ey | | Ny cusps formed by folds of

= Conus anenosus .
e e i endocardium
:::. Maﬁ'inﬁll'llﬂl.:‘-urﬂi ' — ]
S Bpld}wv:apw. i A s |irs = Irterveniricular septum
Anterior cusp o Y : X
Posterior cusp

P 7N a0 s The curved lower margins and
P—— 7000, )\ 8 sides of each cusp are attached to
Thescn w0 R the arterial wall

"Antarior pagpillary muscls

Pasterior papillary muscle

The open mouths of the cusps
are directed upward into the
pulmonary trunk
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Pulmonary Valve

> No chordae or papillary muscles are associated
with these valve cusps

> The attachments of the sides of the cusps to the
arterial wall prevent the cusps from prolapsing
into the ventricle

> At the root of the pulmonary trunk are three
dilatations called the sinuses
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Pulmonary Valve

The three semilunar cusps are arranged with one
posterior and two anterior

During ventricular systole, the cusps of the valve are
pressed against the wall of the pulmonary trunk by the
out-rushing blood

During diastole, blood flows back toward the heart and
enters the sinuses

> The valve cusps fill, come into apposition in the centre

of the lumen, and close the pulmonary orifice
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Septal papikary muscles

Right posterios papillany muscle

Right ventricle
(lined with trabeculas cameas)
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Left Atrium
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Left atrium consists of
a main cavity and a
left auricle

It is situated behind
the right atrium and
forms the greater part
of the base or the
posterior surface of

Meyvay eyaesrt
LLIT 11Cdll




Left Atrium

> T'he interior of the left atrium is smooth, but the
left auricle possesses muscular ridges

> The four pulmonary veins, two from each lung
open through the posterior wall and have no
valves

> The left atrioventricular orifice is guarded by
the mitral valve
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Left Ventricle
Left ventricle communicates
with the left atrium through
the atrioventricular orifice and
with the aorta through the
aortic orifice

The walls of the left ventricle
are three times thicker than
those of the right ventricle

In cross section the left
ventricle is circular

Right ventricle is crescentic
because of the bulging of the
ventricular septum into right
ventricular cavity
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Right postericr paplllary muscie

Right ventricla
(ned with trabeculas cameas)
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Left Ventricle

There are well-developed trabeculae carneae

Two large papillary muscles but no moderator

band

The part of the ventricle below the aortic orifice
is called the aortic vestibule
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Viitral valve

The mitral valve guards the atrioventricular orifice
It consists of two cusps, one anterior and one posterior

Structure of the cusps is similar to that of the cusps of
the tricuspid valve

The anterior cusp is the larger and intervenes between
the atrioventricular and the aortic orifices
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Lunule

Nodule

Right
coronary
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Posterior
aortic sinus

Aortic Valve

> The aortic tricuspid valve guards
the aortic orifice

One cusp is situated on the
ey anterior wall (right cusp)
ascending

aorta .
R8> [wo are located on the posterior

Basabat!  wall (left and posterior cusps)

cLy(-  Behind each cusp the aortic wall
i bulges to form an aortic sinus

The anterior aortic sinus gives
origin to the right coronary artery

> Left posterior sinus gives origin to

the left coronary artery
Dr. Vohra 28




Posterior
aorlic sinus

Lunule

Beginning of
ascending
aorta

Nodule

Right Left
coronary <o coronary
artery artery
Right Left
aortic aortic

siNus sinus
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Conducting System

Normal heart contracts rhythmically at about 70 to 90
beats per minute in resting adult

Rhythmic contractile process originates spontaneously
in the conducting system

Impulse travels to different regions of the heart
Atria contract first and together

> Followed later by the contractions of both ventricles
together
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Conducting System

> The slight delay in the passage of the impulse
from the atria to the ventricles allows time for
the atria to empty their blood into the
ventricles before the ventricles contract
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Conducting System

The conducting system of the heart
consists of specialized cardiac muscle
present in:

Atrioventricular node

Atrioventricular bundle (His) and its
right and left terminal branches

> Subendocardial plexus of Purkinje
fibers
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Anrta

Right pulmonary arlary

Bachman's bindle

Superion vend cava

Sinusérial node

Chval fossa

Tendon of Todaro

Valve of
inférinr vend cava

Crennary sinis

nfiarior vena cava

ARgVENTriGUtEr node
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Right aricle

Pulmonary valse

Adrf mound
Mesmibranous part of

inbervenincular sephum

Radiation of &ft
"bundle’ branch

fight bundle branch

Septal cusp of
Ircuspid valve

Seplomargnal trabecula
{moderatorn band)

Papilary muscies
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Sinuatrial Node

> Itis located in the wall of the right atrium in
the upper part of the sulcus terminalis just to
the right of the opening of the superior vena
cava

The node spontaneously gives origin to
rhythmic electrical impulses that spread in all
directions through the cardiac muscle of the
atria and cause the muscle to contract
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Atrioventricular Node

> Itis strategically placed on the lower part of the
atrial septum just above the attachment of the
septal cusp of the tricuspid valve

> Cardiac impulse is conducted to the ventricles
by the atrioventricular bundle

> Atrioventricular node is stimulated by the
excitation wave as it passes through the atrial
myocardium
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Anrta

Right pulmonary arlary

Bachman's bindle

Superion vend cava

Sinusérial node

Chval fossa

Tendon of Todaro

Valve of
inférinr vend cava

Crennary sinis

nfiarior vena cava

ARgVENTriGUtEr node
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Right aricle

Pulmonary valse

Adrf mound
Mesmibranous part of

inbervenincular sephum

Radiation of &ft
"bundle’ branch

fight bundle branch

Septal cusp of
Ircuspid valve

Seplomargnal trabecula
{moderatorn band)

Papilary muscies
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Atrioventricular Node

> Conduction speed of the cardiac impulse
through the atrioventricular node allows
sufficient time for the atria to empty their blood
into the ventricles before the ventricles start to
contract
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Atrioventricular Bundle

> The atrioventricular bundle (bundle of His) is
the only pathway of cardiac muscle that
connects the myocardiums of atria and
ventricles

It is the only route along which the cardiac
impulse can travel from the atria to the
ventricles

> The bundle descends through the fibrous
-0 -8keleton of the heart, ...




Atrioventricular Bundle

It then descends behind the septal cusp of the tricuspid
valve to reach the inferior border of the membranous
part of the ventricular septum

At the upper border of the muscular part of the septum
it divides into two branches, one for each ventricle

The right bundle branch (RBB) passes down on the
right side of the ventricular septum

> It crosses to the anterior wall of the right ventricle
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Atrioventricular Bundle

> Here it becomes continuous with the fibers of
the Purkinje plexus

Left bundle branch (LBB) pierces the septum
and passes down on its left side beneath the
endocardium

It usually divides into two branches (anterior
and posterior) which continuous with the fibers
of the Purkinje plexus of the left ventricle
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Cut chordae tendineae
of midral vahe

Antenor papitary

Left auricle

Acria

Pumeonary trunk

—_ Higm pulmonary

Aortic vale

Radiafion of left
‘Tunae’ Dranch

Inferior vena cava



Atrioventricular Bundle

> Conducting system of the heart is responsible
not only for generating rhythmic cardiac
impulses

> Also for conducting these impulses rapidly
throughout the myocardium of the heart

> In this way the different chambers contract in a
coordinated and efficient manner
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Atrioventricular Bundle

The activities of the conducting system can be
influenced by the autonomic nerve supply to
the heart

Parasympathetic nerves slow the rhythm and
diminish the rate of conduction of the impulse

Sympathetic nerves have the opposite effect
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Mternodal Conduction Path

> Impulses from the sinuatrial node travel to the
atrioventricular node more rapidly than they
travel along the ordinary myocardium

Anterior internodal pathway leaves the
anterior end of the sinuatrial node and passes
anterior to the superior vena caval opening

It descends on the atrial septum and ends in
the atrioventricular node
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Anrta

Right pulmonary arlary

Bachman's bindle

Superion vend cava

Sinusérial node

Chval fossa

Tendon of Todaro

Valve of
inférinr vend cava

Crennary sinis

nfiarior vena cava

ARgVENTriGUtEr node
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Right aricle

Pulmonary valse

Adrf mound
Mesmibranous part of

inbervenincular sephum

Radiation of &ft
"bundle’ branch

fight bundle branch

Septal cusp of
Ircuspid valve

Seplomargnal trabecula
{moderatorn band)

Papilary muscies
45



Mternodal Conduction Path

> Middle internodal pathway leaves the posterior end of
the sinuatrial node and passes posterior to the superior
vena caval opening

It descends on the atrial septum to the atrioventricular
node

Posterior internodal pathway leaves the posterior part
of the sinuatrial node and descends through the crista
terminalis and the valve of the inferior vena cava to the
atrioventricular node
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The median septum or the central compartment of the thorax
between the two lungs.

Sternum

Thoracic vertebrae
Thoracic inlet
Diaphragm
Mediastinal pleurae
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Superior thoracic
aperture

Superior
mediastinum

Manubrium
Angle > Sternum
-Body 2

Anterior
mediastinum

Middle : Inferior
mediastinum mediastinum

Posterior

[ e -

P R 5 R OEm e o omm e e mm m mm —

Xiphoid process

Diaphragm




Plane of superior tharacic apariure
{tharacic inlet)

Micidle
mediastinum
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Manubrium sterni

Upper 4 thoracic vertebrae
Thoracic inlet

Transverse thoracic plane

Mediastinal pleurae

vertebra

Superiar
mediastinum
Stemal
angle

inferior
mediastinum




From anterior to posterior the main contents are:

* Thymus

* Great vessels i
* Brachiocephalic veins
eSVC it
* Arch of aorta

brachiocephalic
vein

1st rib

* Brachiocephalic trunk i
*Left common carotid
*Left subclavian artery
*Vagus & phrenic nerves
* Cardiac plexus of nerves
*Left recurrent laryngeal nerve
*Trachea
* Esophagus
* Thoracic duct
* Prevertebral muscles

Intercostal artery

Internal thoracic
vein and artery

Fibrous pericardium

Anterior view



Brachiocephalic artery

Right
brachiocephalic
vein

Inferior
thyroid veins

Anterior view

12/29/2008

T Lig bhd 4 &m-.}h«-

"

1

Dr. Vohra

Esophagus

Left subclavian artery

Left common
carotid artery

Cupula of pleura

Left
brachiocephalic
vein

1st rib

Intercostal artery

Internal thoracic
vein and artery

Fibrous pericardium




Thyroid gland

RGeS Lsft brachiocephalic vein

Intermal jugulr vein, | \niafor thyroid Acrilc arch

Anterior scalene muscle
Right recurrent laryngesl nerve
Right brachiocephalic vein .. -

Subclavian meqr
andvein "~

Thymiic vein Phrenic nerve Left superior intercostal vein

1utri:[mt}

Inemal tharacic
artery and veln (cut) 77

Pericardiacophrenic 4" Py

artery and veln f A
Phrenic nerve— - S=

Superior

Right auricle

Right atrium




Vertebral column
Longus colli

Vagus nerve

Esophagus

Cupula of pleura \ .-' Jiilie T Left recurrent laryngeal nerve

Thoracic duct

Trachea

Arch of aorta

Bronchial arteries

Root of lung
(entering lung at hilum)

Intrapulmonary bronchi

Thoracic aorta
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Body of the sternum

Upper 4 thoracic vertebrae
Transverse thoracic plane
Diaphragm superior aspect
Mediastinal pleurae
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Contets of Anterior Medi

12/29/2008 Dr. Vohra




©
=
<
©
>
<
A

12/29/2008




Pericardium & bifurcation of trachea
Lower 8 thoracic vertebrae
Mediastinal pleurae
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