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ANATOMY OF THE HEART ----- Active space ----

General anatomy 00:00:50

o Surface marking :
* extends from a™ to S* intercostal spaces.
* Right heart border corresponds to the right sternal border.
* Left heart border corresponds to the apex, located in et s IS in

the midclovicular line.

Cardiac valves, positions and ausculta’corg areos :
* Aortic valve : Right a™ics.
* Pulmonary valve : Left a™@ics.
* Tricuspid valve : Left lower sternal border.
* mitral valve : Le$t SICS (pex).

Auscultation

Heart- gross view of surfaces and structures :
® RA, LA and pulmonary artery Anterior structures.
* R, LV and oorta : Posterior structures.

Pulmonary artery — Le®t and anterior, aorta. — Right and posterior.
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2 CTVS Basics

Infetfor bordar of heart.
Heart : Anterior surfoce

Left common carotid artery

F o Brachiocephatic trunk

’

Heart : Posterior surfoce

CTVS » v1.0 * Marrow SS Surgery




Anatomy Of The Heart m 3

Pathway of blood flow through the heart:
Blood Srom SVC § IVC —> RA — RV —> Right § left PA (Deoxygenated blood) —

Right § le®t lungs —> Right 3 left PV (Oxggen(xied blood) — LA —> LV —> Rorta. —>

Ei.upphed to all Slj%‘*("lﬂ‘%.

Left pulmonary artery

(To left lung)

O]

*Y Left pulmonary vein
<(From left lting)

Superior vena cava
{From upper body)

Right puimonary artery §
(To right lung)

~Left atrium

Left AV vaive

Right AV vaive

-

~ .
Inferior vena cava /
(From fower body) pulmonary valve

/

Right ventricle
Heart : Blood Slow pothuwoy

ctructures seen in chest X-roy :

CTVS - v1.0 + Marrow SS Surgery
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4 - CTVS Basics

Borders and surfaces of heart:

.
! Border Formed by
| Superior | * Rorta.

| | * Pumonary artery

i
i
i

inferior | Right ventricle
o Left ventricle

| Right | ® Right odrium
éLeQ& o Pulmomr}j trunk,

* Leftadrial appendange
s Lett ventricle

B

SurSack 1t Formed by
)
f Anterior/sternocostal * Right ventricle
inferior/ diaphrogmmatic | ¢ Right ventricle
7 * Lebt ventricle
| Posterior * Left odrium
i Right pulmonary * Right adrium
; Left pulmonarﬂ * Left adriom
g i * Left ventricle
Blood supply of heart 00:08:50

Arterial suppla :
Left coronary artery :
® Arises $rom left coronary sinus ok base of aorta.
* Has o varioble lengfh : 3=30 mm,
® Divides into :
- Le®t anterior descending

ar‘cerﬂ.
- Left circumfiex coronary
o\r’cerg.

Coronou'ﬂ arteries : Anterior view

CTVS -+ v1.0 - Marrow SS Surgery




Anatomy Of The Heart [NNOININN 5

Le$t anterior descending artery (LAD) :
¢ LPD descends into the ior interv
* During descent, it gives various branches :
- septal perforator branches (Perpendicular o the LAD).
~ Diagonal arteries Surface branches).
* Supplies 5S% of the myocardium.
I* septal perforator lies in very close relodion with the sub pulmonary
infundibulum —> &reat surgical sign‘x?\cance : During harvesting ot pulmonary
root, there is chance of injury o this branch.
LAD is divided into :
~ Proximal : From the origin to LAD to the I* septal perforator.
- mid : From the I* septal perforator to the last main diagonal branch
- Digtal : After the last diagonal branch il the terminotion 0% LAD.

» Left coronary ostium

>Left coronary artery

» Circumttex coronary artery
»LAD

Proumal LAD

Bid LAD

First septal perforator branch

Last diagonal branch

Distal LAD

Left coronary artery § LAD

Le™t circumiex coronary ar{rer5 :
e I goes b/w the pulmonanj trunk and left adrial appendomge ond poster‘iori}j

into the adrioventricular groove.
* pranches : Obtuse marginal arteries, given %o the loteral and posterior

surface of the heart.

CTVS - v1.0 - Marrow SS Surgery
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6 CTVS Basics

Circum$lex coronary artery

Right coronary artery :
* Arises from right coronary sinus.
* Comes down in the v ight adrioventricular groove.
* Gives acute marginal branches and $A nodol ar%er& :
* atinterior surface of heart, con give o branch to AV node and terminates
into a branches :
- Posterior left ventricular artery,
- Posterior descencﬁng artery : Travels into posterior interventricular groove.

Right covonpy Mnum o sinbs #1

AV nvodi! artery

Posteviar fuft

Acute snarging brsoch

Posorior descending arkery
o8 posteion intsvenincular artary

Note Qishk coronary arterg

L. SA nodal artery arises $rom :
- Right coronary artery in S5-6S% of persons.
- Circumtiex coronary artery in 2s-45% of persons.

3. AV nodal artery : Arices $rom RCA in 85-90% of persons.

3. Accessory AV nodal artery arises from :
- Q’\Bh% coronary oxter yor circumtlex coronary our’cer}j in 40% oY persons.
- Circumtiex coronary artery in I0-15% of potients.

CTVS + v1.0 « Marrow SS Surgery
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Anatomy Of The Heart — 7

Summary of branches of coronary arteries :

Left main coronary LAD
artery Left circumSiex coronary ar’cerg
Romus intermedius
Left anterior Diagonads
descending Septol per¥orofors
Le™ circumSiex Obtuse marginals
coronary Le$t posteroloteral branch

Qg\*rt coronary feute mg’mal ar’cerﬁ

Posterior descend‘\ng ar’cer5

Qight Pos’cerolo;teml or‘terg

Active space ---

* SA nodal arkerl,j
* Av nodal arterg
* Conal artery

Conal artery : Can have communicadion with LAD, in cases of thrombotic
occlusion, the LAD can get Slow distally $rom this branch — Loop of veiussens

C.oronarg veins
greot cordioc vein :

* Accompanies LAD ond left circumflex arteries.

e Communicokes with middle cardioc vein.
* Joined by oblique vein of LA § forms coronary sinus, opens into RA.

* At opening ot coronary Sinus : Thebesian volve.

middle cardioc vein

ncoompanied b3 pos’cerior descenc\‘\ng ar’cerg.
Seen in interventriculor groove.

Small cardioe vein :

K runs in the right AV groove, accompanies RCA and acute marginal ar*cer}j.

mump|e small veins ¢

* Anterior cardiac veins, Thebesian veins open directly into the RA.
* Some other veins open directly to Rv.

venous drocmage :
_Coronoryvein | Aookomical eation __Recompanied by
Coronary Sinus Left atrioventriculor groove CircumSlex artery
&reat cardline Ye Anterior interventricular groove LAD
into left adrioventricular groove Circum@lex artery

middle cordiac vein

Posterior interventricular groove

Posterior descending artery

<moll cardiae vein

Qighk odrioventriculoxr Sroove

!?.igh’c coronary ourker\kj
feute marginal artery

CTVS - v1.0 - Marrow SS Surgery




8 I CTVS Basics

Obitfere voin of
Teft afrhum

A ind ~
..... Active 8DACe ~—--

Coronary veins on anterior surface Coronary veins on posterior surfoce

Oominance :
* Depends on origin of posterior descendind artery
= Supply erux of heort.
@ Qigh’c dominance : 90%.
* Left dominance : 10%,
* Co-dominance can be present in some cases.

Rightatrium =~ ) 00:27:25
Feotures :
® Smooth and rOug‘n portions.
* Cristo ferminalis : Border between smooth and rough surfaces.
¢ Brood and ’mangular,
* < Niate Corresponding portion of erista terminalic on the outside.
* WC valve

® Tendon of Todoaro :

CTVS * v1.0 + Marrow SS Surgery
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Anatomy Of The Heart - 9

————— Active space ---

Triangel of toch : Tiouspid vaive
septal leafiet
Border : Tendon of Todaro, septal leaflet of tricuspid
Volve and coronary SiNUS.
* Containg AV node.
* AV bundle formed ot apex of triangle of koch.

Fossa ovalis

Note :
* Left odrial appendage : Tube like or finger like, | '_ ! 3 Ry o
only trabeculoted portion of LA st it AU _

* No crista. terminalis in left odrium. vaoea N

Trabeculated
portion
Interior of right adrium
Right ventricle 00:33:13
‘» Thinner than LV, cuk section cresenteric oS ey e
/
in shape.

* Trabeculotions : Coarse and big in RV
(smooth § fine in LV).
* Tricuspid volve : 3 leaSlets.
- Septal, anterior, posterior
- Attached 1o respective papillary
muscles.
* RV wall contain & layers of muscle.

Postsrior
laaflat

3 papil\arﬂ muscles :

* pAnterior (Lorgest. Ventrcuioinfundibular
8 ) {old (parietal band) Anterior
hd Sep't&} G“ed'\OD > muscle of Lo visi/ fosfiet featlet
LushKa. Interior of right ventricle

¢ posterior (Gmallest).

moderator band

Thick musculor bond in RV.
* Gives insertion to anterior papil\arﬂ muscle,
* Contains righ’c bundle branch.

CTVS - v1.0 » Marrow SS Surgery




10 = CTVS Basics

Left ventricle 00:37:10

* Cut gsection circular in shooe.
* a papﬂ\o&g muscles,

- Anterior and posterior

- Attached to free wall of ventricle
* Trabeculations small and fine in Lv.
¢ LV wall contain 3 layers of muscles.

Aortic g _y (/ Aonta

valve |
Mitral valve L
anterior leaflet 3 Pulmonary
\ i artery
Outtlow Y T \

portion
Left
coronary
Ventricular artery
“rabecular
{sinus)
portion
atrium
Mitral valve
muscte
)
Posterior
papiltary muscie
interior of left ventricle
Atrial Pulmonary .
septum vein Lett atrium
Mitral valve

Alrioventricular
sspium

Left ventricular
Cilfiow tract

Righnt by —
Fossa ovalis ———

Interior
vena cava

Coronary
sinus

Tricuspid _
valye

4 chamber view of the heart

CTVS » v1.0 » Marrow SS Surgery




Anatomy Of The Heart " n

Conduction bundle 00:39:53 . Active space -

I
: <A node i Av node

| o Noturol pacemaker of the heart * Located between junction of RA and RY, in
triangle of ¥och

*  Lateral to junction of SVC with r'\gh’c odrium
! N SubepkcordioJ locadtion | *  Subendocardial in location ‘

* From RA to LA : Interatrial tract —=
e 2nnode — Internodal branches — AV node — AV bundle/bundle of his —>

Left and right (n moderador band) bundle branch = Purkinje fiber — muscle
fbers.

Note :
during V3D closure \qurg +o AV bundie compie’ce heart bloek

Arch of aona

Bachman's bundle

Left atrivm

Afrioveisicular (AV)
Middie internodal bundle (bundle of His)

Posterior ifemodat
Right atrium Left vontricls
Right ventrich Right and left bundie
branches
Purkinge fivers
Conduetion bundle
Bundle of Bachimann
Latt bundle branch

S4 node
Right bundie branch
Anterior internodal fract

Middle internodal tract

Posterior internodal tract
AV node /

Buidie of His

Purkirgs fibres /
Conduction bundle

CTVS » v1.0 - Marrow SS Surgery




12 § CTVS Basics

————— Active space ----- Valves 00:43:50

Aortic valve :
* 3 cu“%p/sinubs : Left coronary cusp, righ’c COroNarYy cusp, Non coronary cusp.
- Commissure in between let § non coronary sinus : Reloted to mv.

- Commissure between left § right coronary sinus : Reloted o PV and
passage 0% AV bundle ( surgical importance)

Right ventricie Putmonary artery

Conduction bundle

Nodules of Arantius

Rortic valve : Cusps ond commisures

ANTERIOR

D ive calcific aortic stenost Rheumatic aortic stenosis
(young and middle-aget aduits)

Bicuspld dortic stenosts Unlcuspid aortic stenosis
(young and middle-aged adults?) (infamts and chitdren)

Rortic valve : Relation with vessels and involvement in various diseases

CTVS - v1.0 - Marrow SS Surgery




Left coronary ond non COronarYy cusp * porto-mitral curtain.

mitral valve :
3 leaSlets
* Anterior/aortic/septal leaflet : 1/3 of anulus
o posterior/mural/NVentricular leaflet : 3/2™ of
anulus,
Limite 0§ aortomitral curtain (Fibrous thickening)
— Two trigones.
* postero mediol (Contain bundle of hiss ) and
ontero loderal
3 commissures : Posteromedial (Bundie of His)

and anteroloteral.

Chordog —> 3 orders :
* First : At the leaflet tip.
* Second: A Few mm alvay,
* Third: At base (Only P,

Relokions ¢

Anatomy Of The Heart - 13

----- Active space ---

Acrtomitrat
clurtain

Posteromvdid

e

.o;'mmmmm b
trigone \ R
atety

A
Coronary sinos

mitral valve

* Coronary sinus : In reladion with posterior mitral leaSiet.

* Left circumilex ox*cerg : In relodion with anterolateral commissure and ’crigon,
* Aorto-mitral curtain : Between left and non coronary sinuses.

* gundle of His : Between right and non coronary sinuses, related to

pos’ceromedial commissure..

CTVS - v1.0 - Marrow SS Surgery




14 i . CTVS Basics

Active space ----- Aortic valve

N

Non
Left coronary
sinus sinus

Aortic mitral curtain

Anterior
commissure

Anterior feaflet

Posterior leaflet
mitral volve * Anterior ond posterior mitral leaflets

Fibrous skeleton :
* Part ot ieft coronary ond non coronary of aortic volve.
* Anterior mitral leaflet oF mitral valve.
* Septal leaSlet of tricuspid valve.
’ Pulmonarg valve : Not involved,

AY - Aortic Valve AL - Anterior Leaflet
MV - Mitral Valve PL - Posterior Leaflet
TV ~ Tricuspid Valve SL ~ Septal Leaflet
Fibrous skeleton

CTVS - v1.0 - Marrow SS Surgery




