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Coronarg Circulation

Dr. Abeer A. Al-Masri
Associate Professor & Consultant,
Phgsiolo Department,
I:acult9 of Medicine, KSU.

W.*Wﬂ%ﬁw?m,ﬁw—.wwmx* I T T T g T T T P e B iy TR P s 7~ o e it P, ~ - < T T T




ao ol !
ageaudlloll t

Coronarg Circulation

Consists of:

. Arterial supplg.
2. Venous clrainage.

5 Lgml:)l*xatic clrainage.
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Arterial Supplg

. Carc:llac muscle IS SUPPIICCI b}j two coronarg

arteries: o

A. Right coronary artery (RCA.) .. \' -
B. Left coronary artery s Q\ QA \ e

1 7
. bo‘m arise From the corona %smuseﬂus’t superlor
o t’]é aortic Valve cusps at the aortic root.
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Arterial Supplg

< The aortic Valve has three cus

left coronary (LCO), riglﬁt
coronary (RQ), & posterior
non-coronary (NC) cusps.

. There ma\)(:;q be variations in the

number, shape & location of

coronary ostia or origins of the
coronary arteries, most of which

are of no clinical signhcicance.

; Coronarg arteries deliver

PS:

oxggenatecl blood to the cardiac

muscle.

et -

Where to look for coronary artery origin in
short axis view ?

Right coronary |
artery

Left main
coronary artery

..................

CCCCCCCCCCCCCCC

............. drsvenkatesan.com

Iy Py 2T N T W ARy O T T T Y e Vg

N T e T Y T e S T 8 - .




© N e o g e iy s St - i >

B e i

Coronarg Circulation

Superior vena cava ——\’

Aorta

Right atrium

Right coronary
artery

Posterior

descending artery

Right
marginal artery

Right ventricle

> Left pulmonary artery |

Left pulmonary veins

i s o DU ———

Left coronary artery

Left circumflex artery

Left marginal artery

Left anterior descending
(or interventricular) artery

— diagonal branch

J¥ Left ventricle
rf
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. Larger than the right
coronary ar’terg.

. Arises from the left
coronary sinus.

. Termnates by
anastomosing with the
right coronary arterg.

Left Coronary Artery

proximal left anterior descending

- y :
left main—4 A _——first diagonal
_— L2 mid left
atrial— | ‘ anterior
branch descending
proximal” | —second
circumflex diagonal

S

first septal” \

perforator j / N
/
o \

distal \
circumflex \ obtu_se
marginal
posterior :

lateral

& distal left

anterior
descending

A

; :
The Left Coronary Artery
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. Smaller than the left
coronary ar’terg.

. Arises from the right
coronary sSINuUs.

. Termnates by
anastomosing with the
IeFt coronary arterg.

sinoatrial nodal’

proximal right —
coronary |

right ventricular
branch

mid right
coronary

acute marginal ——3

posterior—

descending

Right Coronary Artery

distal right \,\_‘
coronary |\
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The Right Coronarg Ar‘tcrg

— CONUS

atrioventricular
nodal

| — right coronary

distal to
posterior
descending

left ventricular
branch
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Branches of The Coronarg Arteries

Right Posterior Anterior Surface . Left Posterior
Surface : . Surface

- |eft Anterior Descending (A

- Marginal Arterg.

- Circumflex Artery e

. RCA:

- Margjn 3] Artery. Anterior View Posterior View

- Posterior Descencling Branch.




SA nodal a. (60 % ) (sinuatrial node, surrounding
myocardium)
/ Right marginal a. (right venticle)
Right Coronary Artery

{right ventricle, right atrium, inferior

third of interventricular septum) \ Posterior 1V a. (RV, LV, IV septum)

L—-—’ AV nodal a. (atrioventricular node, surrounding myocardium

Left marginal a.
{left ventricle)

\orta
Circumflex a.
{posterior surface of LV)
™ SA nodal a. (40% )

(sinuatrial node, surrounding
Left Coronary Artery myocardium)
(left ventricle, left atrium, anterosuperior
two-thirds of interventricular septum)

Anterior IV a. (RV. LV, IV septum)
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A. Normal arterial pattern, anterior view B. Variation, anterior view

. Sinuatrial (SA) nodal branch
Sinuatrial (SA) from circumfiex branch

nodal beanch ASCRNdng St of SA nodeo {407, ghosted)

TR T

Right marginal beanch
of right coronary artory

C. Normal arterial pattern, posteroinferior view

;

i
(:"—wmn (SA)
— S nodal branch

1

vens

Right coronary
o : . anery (ghosted)
5 P\ . = Site of AV node
Aarioveniroular
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Areas of Distribution of Coronarg
Arteries
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© teachmeanatomy

Right Coronary Artery
Supplies the right otrium
and right ventricle

Supplies the right atrium
ond the right ventricle

j,' i Right Coronary Artery
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Areas of Distribution of Left
Coronary Arterg

LCA suPPIics:

- Anterior & aPical Parts of the heart.

- Anterior 2/39 of the inter ventricular (V) septum.

CX branch supplics:

_| ateral & Posterior surfaces of the heart.
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Areas of Distribution of Right
Coronarg Arterg

Right‘ atrium.

. Ventricles:

- Greater part of Rt Ventricle, except the area acljoini N gthe anterior inter
ventricular groove.

_ Inferior Part of Lt ventricle acﬁoinin gthe Posterior inter ventricular groove.

. Posterior l/§rc| of the inter ventricular scPtum.

The conducting system of the heart, excePt:

- A Part of the Ltbranch of AV- Bundle.

- The SA-nodeis supplied bg the LCA in40% of cases.

15
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Collateral Circulation

Cardiac anastomosis:

- The two coronary arteries anastomose in the mgocardium.

Extra carcliac anastomosis: t|1e two coronary arteries
anastomose with,

- Vasa vasorum of the aorta.

- Vasavasorum of Pulmonarg arteries.
- Internal thoracic arteries.

- The bronchial arteries.

- Phrenic arteries.

Extra cardiac channels openup In emergencies when the
coronary arteries are blocked.
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. Venous clrainjgc ]:)rings
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Venous Drainagc of The Heart

cardiac blood back

Oblique veir

|
-« (Great cardiac vein
£

‘\ T ) Veins from
3‘,’ N 8 | left ventricle
‘k!. 5 .\‘\ \

dcoxy%enatc
to the eart.

Cardiac venous clrainagc occur

Small cardiac vein.-

- Coronary sinus, which lies in the
Posterior part of the atrioventricular Middle cardiac

groove & 1s a continuation of the great | R W
cardiac vein. \

- Anterior, middle & small cardiac veins.

_Venae Cordis Minimae (sma”est cardiac
veins.)
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Venous Drainage of The Heart
. Most of the venous blood return it S
to the heart into the Rt atrium | |
through the coronarysinus via |
the CarCJiaC Veiﬂs. ! Great cardiac vein |
| [Left marginal Y o Wl — }
. 5-10% drains Airectlg into heart S posteres [
chambers, Rt atrium & Rt Lronticiarvel
ventricle, bg the anterior cardiac | Small cardiac vein
: ; | Middle
vein & bg the small veins that | cardiac vein I |
open Airectlg into the heart T ———————— |
chambers.
‘

W ]6 | S ot —— - —v



L e i 1. S g
[

Lgmphatic Drainagc of The Heart

Lgmphatics 01C the heart accompany the two |
coronary arteries & form two trunks:

= A P T s = e i s T————

- The right trunk, ends in the brachiocephalic node.

_The left trunkj ends into the tracheo-bronchial
|9mP|f1 nodes at the bifurcation of the trachea.

74
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Coronarg Dominance

A person can be:
~ Right dominant,
- Left clominant, or

- Co-dominant.

. Coronary dominance clepencls on which artery (or
arteries) gives rise to the Posterior descendin artery
(DAY w ich runs along the Posterior side of the heart &
suPPIies the AV- node.

18
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Coronarg Dominance

- Coronarg dominance is rc—:cognizecl bg the presence of septa!
Pemcorating branches arise from:

- The right coronaryartery is dominant, in 80-85% cases.

- The circumflex branch of the left coronary artergj in 8-10% cases.

. balanced or co-dominance is found in 7-10% of Population where
the Posterior inter ventricular arterg is formed Eg both Rt coronary
& LCX arteries.

. Clinical imPortance:

- In Lt dominance, a block in LCA affect the entire Lt ventricle & IV septum.

- In Rt or balances clominance, ablock in RCA atleast spares Part (s of the
septum & Lt ventricle.

19
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5 050 ml /min which is about 5% of the cardiac outPut

ac ol oKl
King Saud Uniwersty ool 20

Coronarg Blood Flow

Coronarg blood How (CBF)atrestin humans is about ; |

CBF increases in Proportion to exercise or work outl:)ut.

. Atrest, the heart extracts 60-70% of oxygen from each
unit of blood delivered to the heart due to presence of
more mitochondria which generate energy ror contraction

]39 aerobic metabolism (other tissue extract onlg 25% of
O3.)

20



Phasic Changes in Coronarg Blood Flow &=
During Sgstolc & Diastole

. During tole, coronary arteries are comprcssccl & the blood flow
ventricle is reduced.

:

;

Coronary blood flow (ml/min)
8
1

Systole Diastole

Blood flow to the subendocardial Portion of the Lt ventricle

4

OCCUrs onlg during diastole, & is not there c]uring sgstole.
Therefore, this subendocardial regjon of Lt ventricle is prone
to ischemic damage & is most common site of Mgocardial

infarction.
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Factors Agccting Coronarg Blood Flow

Pressure in the aorta.
. Chemical factors.

Neural factors.
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Effect of Pressure Gradient of Aorta &
Different Chambers of the Heart

Pressure (mmHg) in

Pressure difference
(mmHg) between aorta
&

Lt Ventricle

Rt Ventricle

Lt Ventricle | Rt Ventricle

Sgstolc

Diastole
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. CBF to the Rt side is not much atfected cluring
595to|e.

~ Pressure difference between the aorta & Rt
ventricle is greater Gluring 5gsto|e than cluring cliastole,
therefore more blood Hlow to Rt ventricle occurs

duri ng systole.

2%
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Chemical Factors Aﬂzccting Coronarg
Blood Flow

. Chemical factors causinf Coronar

vasodilatation (Increase coronary glood How):

= Lack o? oxygen.
- Increased local concentration 01C Con.
- Increased local concentration of H* ion.

- Increased local concentration of k*ion. | - Melagteriole | — |
: | = |

- Increased local concentration of Lactate, Precapillary . gl g reasauonorsmoothmusci
! : } phincter | :
Prostaglanclm, Adenosine, |

Adenine nucleotides.

Lack of oxygen?

Capillary——-| Formation of vasodilators?

Combination of both??

) '8,
| :
‘z

: :
: :
y ‘I
5
N

Increased Blood
Flow
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Neural Factors Aﬁ:ccting Coronarg
Blood Flow

- 53mpathetic stimulation.

: Parasgmpathetic stimulation.




Effect of ngPathetic Stimulation on
Coronarg Blood Flow

Coronaty arteries have:
= Alpha Adrenergic receptors, which mediate vasoconstriction (more epicarclial.)

~ Beta Aclrenergic receptors, which mediate vasodilatation (more inthe

intramuscular arteries.)

Indirect etfect of sgmpathetic stimulation:
mpathetic stimulation in intact boclg will lead to release of adrenaline & nor

S
ad?”enaline, increasing HR & force of contraction. Vasodilator metabolites will be

released leadingto coronary vasodilatation.

. Direct effect of sgmjoathetic stimulation:
ExPerimcntaHg, injec’clon of noradrenalin after blocking of the Beta adrenergic

recel:)tors inun anesthetized animals elicits coronary vasoconstriction.
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Benefits of indirect eHect of nor
aclrcncrgic clischarge

When sgstemic blood pressure decreases very low.
Refex increase of nor aclrenergic discharge.
Increase CDBHIF secondary to metabolic changes in the mgocarclium.

. Inthis way, circulation of the heart is Preserved while the How to
other organs compromisecl.
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Effect of Parasympathetic Stimulation on
Coronarg Blood Flow

Vagal stimulation (Parasgmpathetic) causes coronary
vasodilatation.

However, Parasgmpathetic distribution is not great.

There is more sgmpathetic innervation of coronary vessels.
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Effect of Tach 9cardia on Coronarg
Blood Flow

CBF is reduced with tachgcarclia, as the
diastolic Periocl will be shortened.
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. CBF shows considerable auto regulation.

. Local muscle metabolism is the Primarg controller:

Control of Coronarg Blood Flow

- - Rt o s o Dvv N ————

= Ox[ggen demand is a major factorin local coronary blood How
regu ation.

. Nervous control of CBF:

_ Direct etHfects of nervous stimuli on the coronary vasculature.

= ngpathetic greater etects than Parasgmpathetic.

51
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