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1. To describe the internal features of each chamber of the heart.

». To describe the fibrous skeleton of heart.

;. To identify papillary muscles and describe their locations and importance.

+ To describe the atrioventricular, semilunar (pulmonary and aortic) valves, their position,
functional importance, surface marking and ideal sites for their auscultation.

5. To describe different parts of the conductive system of the heart.



Interior of the right ventricle

Museular Port-
Thickness of the wall of dhe LePt Ventricle, > Right Venkeicle

Tnderventriaar Seplam < — ‘
Cross section e
= Hasa semllunar cavity. (B —
Its wall: 1/3 thickness of the wall of the left ventricle. R "
or Jhickness of he Left venkricle is Hhree Himes the dhickness of Hhe rigt ventricle

same

because. Lebt Ventricle. pumps blood to all parts of he, body Hrowgh Hhe forfa 50 Hhe

A- Has 2 openings:
Tricuspid &Pulmonary.

i3 force, of coMrchnon has & be. more, #han Right Vendricle, which onl nly punmps blood 4o
+the, luy.s #lrojh Hnopufmonf? Hrunck

Toterventriculor

Sephun i conyex toword
the, Rigpt, Venbricle 0 the
Cavily of the Ryhé Vendricle, is

* Muscalor pork of *
Tilerventricular
Sﬁ?\-\)ﬂ\

\bricudor &Pﬁxm

e boword he, Left Verdrice
y of Left Ventricle is Cirowlor

in s

Semilnar in J/mf)c,
Fulmonary Truncke 3 ¢\ s 22 J, The, wall of Hhe, R
B- Has smooth (outflow) part: s Vabricl i wHQl:
[ |

Infundibulum of pulmonary trunk; funnel shaped part
of right ventricle toward the pulmonary orifice

Infundibulum
separated from inflow part by supraventricular crest.

Smooth (ou}?lowj port

RI t Mrivm 5o Rlood abgg € B 52

C- Rough (1nﬂ0w) part: shows (3 features)

1-Trabeculae carneae:

Muscular ridges that freely intercross. & fom a meshurk “=15

Anderior Papillary Auscle

pulmoary
opening



2-Papillary muscles: three in number

. . . cusps , rt vent cut
Anterior, posterior & septal papillary muscles of tricusped
. valve ‘ _
Shape: conical has: e I e gy e N N A fAseptal
. T obhached t Sepom — Seplal ity Ausce: ESEIINE Y ZANRE i apillary
*  Base: attached to the ventricular wall. {p;’; ol of A e > \Wuiscle
ottached I i )
o e the right ventricle — Pesterior Papillry Musce == A I{\&QX‘VeJﬂ-ric,\d(lr
 Apex: gives chordae tendinae that attached to the chordae | " N\ Sxphun
margins & ventricular surface of cusps of the tendinae \ §
tricuspid valve. !‘1 ll:lod;rator
Function: they prevent prolapse of cusps (eversion - 1 L N
to the atrium), holding them in a closed position. papillary , . ' ppillary
<) . ! b odriom by Closure of the gL i Vi' £ 4 G
duting Verbricolor Sustel, , bood s used the pulnonary fruak hlod eguritadion tovord He Tt by muscle g2 1 e04rR :
Th'\:sric} valve ;S0 d%r_da—: pendine. hld the, cospin c\nsdm\ § prevest everson of the, bissd o Hhe. o g ' CIE
—— "
X xS
3-Moderator band: %

= [t is a trabecula from the interventricular septum to
the base of anterior papillary muscle.

= Function: Transmits the right bundle branch.
\-) a Pork of the condud-ig SJslun of the heart




Interior of the left Ventricle

It vent

Cross section:

= Has circular cavity.

= Jts wall: three times thickness of the
wall of the right ventricle.

A- Has 2 openings:
Mitral & Aortic.

B- Smooth (outflow) part:

Aortic vestibule, below the aortic opening.

mitral opening




C- Rough (inflow) part, shows:

1-Trabeculae carneae.

0l v
¢
dinae ‘ '
3 - R ,.
P - -

B : = \b

| S = !
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chordae ten

2- Papillary muscles: two in number,
ant papilla

Anterior & posterior papillary muscles. Mo setal ey tusde
P papillary O Septal Popllory M P

Shape: larger than that of the right ventricle,
chordae tendinae are attached to margins &
ventricular surface of cusps of the mitral valve.

P Trabeculoo

Cornea

3- Has no moderator band. —
It vent cut

muscle valve




Interventricular septum

= The right ventricle 1s anterior &to the right

of the septum. s lort et

The left ventricle is posterior & to the left
of the septum.

The septum i1s convex towards the right
ventricle.

Consists of 2 parts (Lower muscular &

or Fibrous

Ri
upper membranous parts). 4o Mhirds
ong, Hhind

Membranous
Part M |

Musauar — Lower
fart v

Right Lebt

Aorta

Left pulmonary
artery

Left atrium

Left pulmonary
veins

Superior vena cava

Right pulmonary
artery
Pulmonary trunk

»
-
”

Right atrium . o
M\ Mitral (bicuspid)

Right pulmonary < _J AN valve

veins Q@ \:‘

Fossa ovalis - Aortic valve

Pectinate muscles <=
Pulmonary valve

Left ventricle
Papillary muscle

Tricuspid valve
Right ventricle

Chordae tendineae Interventricular
septum

Trabeculae carneae g .
Epicardium

Inferior vena cava

X %Y ———Myocardium
UHXJ‘OM.. U S ﬁ V. Er¥docar¢lili‘um
+hird Ai)




Fibrous skeleton of the heart

o b ! fbrous .
Definition: A rigid framework of dense regular connective

tissue located between the atria and the ventricles.

Components:

waw® Four fibrous rings. 1-tricusped ring.  2-mitral ring. 3-
fhe, orifices 5 . . or B'\c,usf\d riny
aortic ring.  4-pulmonary ring.

triambr in s
* Right and left fibrous triéoneﬁw)

* Membranous parts of the interatrial, interventricular
septum.

Functions:

= Maintains valve orifices open.

= Provides attachment for valve cusps& myocardial fibers
LC\&SIJ_ o=\ Q:\A()_vs) elechicol impulse ) ¢ Jje
= Acts as an electrical insulator between the atria and

waaoaaventricles except at the site of penetration of the

z=s atrioventricular bundle. (spesleed comboc micle bide B ore portof the. condochny sgien)

Venbriculor myocardium .
Vi o 9rovlp of Pibers

bronsverse, sechion ot the, junchion behween Aria R Venbricles
withowk Mvioc /—\v o s is \i\fé m&?’

| "'(.,' SN
e 2

l L

le

Right AV
(tricuspid)

valye
R\jhk ‘brous trigone.

Fibrous
skeleton

Aortic
valve

Coronary
arteries

Pulmonary
valve

(a)




Pulmanary trunk

Left semilunar cusp -
hetasine snmils s
Pulmonary valve | Nt semlll:::; Rightsemiunarcusp  —Aorlic valve
Left semilunar P — R
cusp i | e S | {1 Posterior semilunar cusp —
Anterior interventricular branch ' : ‘
Left coronary artery Right oyonahy sy
Circumflex branch Right fibrous frigone
LeR fibrous rigone: Right fibrous ring
Great cardiac vein n ," enticuler bundle
Lk foxas g Vatve of coronary sinus
ight marginal branch
Lef marginal branch Ry
Middle cardiac vein
Opening of coronary sinus
Posterior mterventricular veln Rk cononary iy,

posterior interventricular branch




Orifices at the right side of the heart

1-Right atrio-ventricular (inlet) orifice: — fon Rih Biriam o Rift Venbrick

Tricuspid orifices:

* Guarded by Tricuspid Valve. pulmoary

opening
= Surrounded by a fibrous ring, which gives

attachment to 3 cusps (anterior, posterior & septal)

e ° kil o e 72! ' & s g ; P septal
of tricuspid valve. aodkh o M0 i 4 AL 10
atnal 5 VAR ¥ muscle.
< P8 iy 4 A\
J o or Bld or Joube lager bl 1;1 i
. °r . 34u0Mous &pithed septal cus
%cﬁach cusp; is a reduplication ofcendocardiumn i fo e el o E ChO(;‘fiae
fho tendina
Each cusp; 1s triangular in shape, has: ro\\).)\\ Uentri \
. . ant. cusp
= Two surfaces; smooth atrial & rough ventricular. .
post. cusp
= Base; attached to fibrous ring.
\L direched downwand -
pex& margin; Chordae tendinae attached to them. 1 E e post. papillary
e ant. papillary muscle. muscle.

* Also Chordae tendinae attached to ventricular surfac.




tricusped
opening

rt atriu
cut

Transverse Seckion od

%&Jm\c}iov\ between
Mra ) vux%ride\\s
Y oithout Merioc
post cusp s post cusp
septal cusp
chordae tricusped valve
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R\'j\& \entricle,

5 of the cusp



2-Outlet orifice of the right ventricle: Pulmonary
OT1{1CE —> bebueen Rt Vabicle, 3 Relmarary Trunk

= Guarded by Semilunar (valve)-— funmy elie

= Surrounded by a fibrous ring, which gives attachment to
3 semilunar cusps (anterior, right &left) of
pulmonary valve.

Each cusp: formed by folds (reduplication) of
endocardium.

Each cusp: semilunar &has:
> fowond Hhe pulmsnary Hunk
= Concave upper surface (open mouths) & convex lower

(ventricular) surface;—=twond he rght e

Upper margin (free); shows thickened nodule in the

middle & thin lunule on the sides.
. S .
= Lower margins & sides; are attached to the arterial wall.
o Pm,vu\(: Prolw?so into the rijl\i- Ventrices

Tree Pm+ —» Nodule + Lunle,

Attached port —» abtached 4o +he Bibrous ring

Pulmonary trunk

3 semilunar cusps of Pulmo:

»—:ﬂ . . ValVe
A Convex lower or Vennianlar
Al ( surkoce.

;(/ ;
tricusped .yl?j >
opening | g* '

'Y



Pulmonary valve:

No chordae tendinae 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.

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

dlakion in Hhe rotof the Pulmom-:j‘rhmk Superior vena cava

During diastole, blood M back toward the
heart and enters the sinuses, the valve cusps fill
and come into apposition in the center of the
lumen, and close the pulmonary orifice.

free. wpper Mmorgin

ant
,Y‘\*A%f’\\"s W %W Right semilunar
y - cusp of aortic
left cusg

Left
semilunar
cusp of aortic
valve

Posterior
semilunar cusp
of aortic valve

-Aorta

Left pulmonary
artery

nght pulmonary Left atrium

Left pulmonary
veins

3 Mitral (bicuspid)
Right pulmonary 0 ; valve

veins

Fossa ovalis Aortic valve

uimona valve R'l M’ l"}‘- C
puimenary vaive 4t & Lt Cip)

Papillary muscle
~— Interventricular

Tricuspid valve

Right ventricle
Chordae tendineae
septum

Trabeculae carneae = i
y —Epicardium
Inferior vena cava : e %'  Myocardium
2 ~ —~Endocardium

(e) Frontal section

junule right ——— Congave, UP@U‘ Surface



Orifices of the left ventricle

1-Left atrio-ventricular ( inlet):

Mitral orifice — befween Lebk Atrum 3 Lebt Venkricle

= Guarded by the Mitral Valve. or Bicuspid Vave

= Surrounded by a fibrous ring, which gives
attachment to 2 cusps (anterior &posterior) of
mitral valve.

The same description of the tricuspid cusps.

smooth atrial

margins attaced £6 surface

chordae tendinae

base attached to
fibrous ring

ant papilla
muscle

It vent cu

chordae tendinae .

1 post papillary
muscle

V¢

cusps of mitral
valve



2- Outlet orifice: Aortic orifice;— beven horto & Lebt Vunkide

» Guarded by the semilunar valve.

= Surrounded by a fibrous ring, which gives attachment to
3 semilunar cusps (posterior, right & left) of the
aortic valve.

Each cusp: formed by folds of endocardium.

Each cusp: semilunar &has:

The same description of the pulmonary cusps.

= Aortic Sinuses: slight dilatation above each cusp.

~

e
Sinuse of Volsaluo.

aortic opening

It vent cu

aortic valve

in Le®k corpnary sinas

Ledl Vabrice O

- N

“Hhick ports >

Vo



Aortic arch

Ascending
thoracic aorta

Le,@{&@ru\ag
Sinotubular -
junction

Posterior cusp

Aortic root

Left- Cusp

(sinuses of ,
Valsalva) Rig C»SF
Annulus
Descending
thoracic aorta
Abdominal

aorta

V1
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Surface anatomy of the valves of the heart—— ¢

_L\\@é o &Jrcx\

Pulmonary valve: Left 3" costal cartilage, close to
the sternal margin.

Aortic valve: level of Left third intercostal space,
behind the left 1/2 of sternum.

Mitral valve: Left fourth costal cartilage close to the
sternal margin.

Tricuspid valve: level of fourth intercostal space,
behind the right half of the sternum.

From Drake R et al. Gray's aesof antony. 2nd . Phiadelpia, PA: ChurchlLii

VY




Auscultation of the valves of the heart— e« surbuce, omabony "= _septcyus”

= There are two n(grmal heart sounds, often described as
a lub and a dub that occur in sequence with each
heartbeat.

* First heart sound (S,) produced by the closing of
the atrioventricular valves.

= Second heart sound (S,), produced by the closing of
the semilunar valves. (ks Pustay i)

It is important for a physician to know where to place
the stethoscope on the chest wall to be able to hear = -
sounds produced at each valve with the minimum of A\ 7 formital e

distraction. N}U ? becoawse +he valve ey be diseased or have, Stemsis (Non-ow\irJB Aw::mt;‘l&rggm \ '

;\:, doswre, of He valves is nSubficient which canses w}urailahon of the, blood

From Drake R et a, Gray’s aias of anatomy. 2nd ed. Phiadeiphia, PA: Churchll Livingstone/Elsevier; 2015

YA



Pulmonary valve area 1s best heard over the left

second intercostal space, near the sternal border. o sediol end of He
Thtercostal Space

Aortic valve area 1s best heard over the right second
intercostal space, near the sternal border. o Hedol end of He Tnersstal

SPM

Mitral valve area is best heard over the apex of the
heart.____s, Nine, cm {70 H\b tﬂj‘)“r e'bﬂ\ ‘“\c, Mial\ Line, "\5‘*‘ IM‘U‘COS‘-G-\ SIMXLQ.

Tricuspid valve area is at fourth & fifth intercostal > A " fmialohe
space, near the left sternal border. e & )

From Drake R et al. Gray's atas of anatomy. 2nd ed. Phitadelphia, PA: Churchil Livingston

14



Conductive System of the Heart

T o e
—_—

Same Hime

The normal heart contracts rhythmically at about 70
to 90 beats/ minute in the resting adult.

The rhythmic contractile process originates
spontaneously in the conducting system and the
impulse travels to different regions of the heart, so
the atria contract first and together, to be followed
later by the contractions of both ventricles together.

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.

f " Frontal plane \ “

through heart | Arch of aorta

SPPCOA“\ °e '-u\e, electrical
oy inpulse Hhrowh the Mria.
"""" S Bachman's bundle

P e v,
..

Sinotrial
(SA) node
Anterior internodal

Left atrium

Atrioventricular
(AV) node

Middle internodal
Posterior intemodal

Atrioventricular (AV)
bundle (bunde of His)

Left ventricle

Right and left bundle
branches

Right atrium
Right ventricle

Purkinje fibers

Anterior view of frontal section



The specialized cardiac muscle fibers that form

the conductive system of the heart, represented
in:

= Sinuatrial node (SAN)—s Pusncker of the Heart vhch ol e, clchical inpulse
= Atrioventricular node (AVN)— wre pacensker

= Atrioventricular bundle and its right and left
terminal branches.

= Subendocardial plexus of Purkinje fibers.

’ ’ Frontalplane . |

\

v

Arch of aorta

fhrough heart \

‘‘‘‘‘‘
S

g Bachman's bundle

Left atrium
Anterior intenodal

Alrioventricular
(AV) node

Middle intarnodal
Posterior intemodal

Right atrium
Right ventricle

Anterior view of frontal section




Sinoatrial node (SAN)

= Jt is the pacemaker of the heart, initiates the
impulse of contraction. SA node

SN e
= The sinoatrial node is an elliptical structure, 10—20
mm long.

= Site: is located in the wall of the right atrium in the
upper part of the sulcus terminalis, subepicardially.
just to the right of the opening of the superior vena
cava

= The node spontaneously gives origin to rhythmic AV bundle branches S
electrical impulses that spread in all directions
through the cardiac muscle of the atria and cause the
muscles to contract. Purkinje fibers

YY



Atrioventricular Node (AVN) e rusnter

| in e Rt Aein
= Site: It 1s located within the triangle of Koch (at
its apex)- above the attachment of the septal cusp
of the tricuspid valve.

B ® Triangle of Koch is a region located at the right
mﬁg atrium defined by the following landmarks: the
coronary sinus ostium, tendon of Todaro (tT), and

TriuD\e, of koch
the septal leaflet of the tricuspid valve (TV).

= The atrioventricular node 1s stimulated by the

excitation waves as it pass through the atrial mnsonor

Todaro

myocardium.

= From it the cardiac impulse 1s conducted to the
ventricles by the atrioventricular bundle.

Thebesian valve

SA node

Coronary sinus ostiuS\v

or o‘)u\g

Anterosuperior
leaflet

Septal leaflet or C»if)
attachment

Septal leaflet

Inferior/mural

leaflet



Atrioventricular Bundle:—s o fon e bortrodr Bude

= The atrioventricular bundle (bundle of His) it 1s the
only bundle of cardiac muscle that connects the SAnode
myocardium of the atria and the myocardium of the
ventricles.

= So it is thus the only route along which the cardiac
impulse can travel from the atria to the ventricles.

* Course: The bundlefdescends through the fibrous
skeleton of the heart, then descends behind the
septal cusp of the tricuspid valve to reach the
membranous part of the ventricular septum.

lor ofc\)m\drbn bedwean Musealar § Membranous part of In‘ﬂVeIt‘rﬂodw‘&ka T T Ly T
= End: At the upper border of the muscular part of AV bundle brandf

the ventricular septum it divides into two branches,

one for each ventricle, Right & left bundle .
branches.— bule for each verbricle Purkinje fibers

Y¢
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Quiz

A 57-year-old patient has a heart murmur Which of the following sequences correctly
resulting from the inability to maintain represents the conduction of an impulse through
constant tension on the cusps of the the heart?

atriov?ntricular (AY) Valve.. Which of the (@SA node, AV node, AV bundle, bundle branches
following structures is most likely damaged? B) SA node, AV bundle, AV node, bundle branches

(A) Crista terminalis C) AV node, SA node, AV bundle, bundle branches
(B) Moderator band. D) SA node, bundle branches, AV node, AV bundle
@ Chordae tendineae —s tis rsposiie b cise. #e cups subficirly E) AV node, AV bundle, SA node, bundle branches

(D) Pectinate muscle.

A\l



