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Cyclic Compression of the Coronary Microvasculatul

Systole Diastole Systole

120,

Pressure \P*\\

(mmHg) 80 |

40 -

120}
LAD flow ]
(ml/min) 60 -
0

20
RCA flow ]
(ml/min) 10 1

0 -
160
GCV flow
(ml/min) 80
0

| ! I ! | ! |
- : 0.0 0.4 0.8 1.2
ETP April 226, 2014 Duncker &Vlerkus 2004 Time (S)




Unique aspects of the coronary circulation

ACycIiocompression of thevasculature
AHigh resting myocardial metabolic rate

Cardiac muscld. ml/min/g flow
Skeletal muscléd.1 ml/min/g flow

U High capillary density
Cardiac muscle 3080000/mm?2
Skeletal muscle 560000/mm2

U Highoxygenextraction

Cardiaanuscle60-80%
Skeletaimuscle 20-30%



Myocardial Q balance during exercise
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Myocardial Q balance during exercise
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Metabolic Vasodilation

Exercise
Dog Swine Horse Human e
8 - 8 - 8 - 8 -
@
) LVMBF = 0.012-HR-0.38 i LVMBF = 0.016-HR-0.61 i LVMBF = 0.021-HR-0.27 LVMBF = 0.019-HR-0.44 ®
D6 - 6 - 6 -
E oo & o)
E4- 0° 4+ 4 -
o)
E O% 08 o
S 0 °
> o 2 -
0 -

l a 1 ' I . ! I " | * | = 1 | ¥ I > ) " | | * | N 1 . | . I . | ¥ )
0O 100 200 300 O 100 200 300 O 100 200 300 O 100 200 300 400 500 600
Heart Rate (beats/min)

LVMBF = LV Myocardial Blood Flow

ETP April 226, 2014 LaughliE 5 | @acheM¥éritus DunckerComprPhysioR012



Laws of Hemodynamics

P = pressure
R = resistance

At 2 A aSlaeih f f SQa
R=8hL

< L >
P r4 — ™ h L = length
I 1 r =radius
\ h = viscosity

R = resistance

ETP April 226, 2014 JRLevickAn Introduction to Cardiovascular Physiology 2!



Regulation of Coronary Blood Flow

A Introduction

A Control of Coronary Resistance Vessels

A Autoregulation Pressure Flow Relation

A Hemodynamic Effects of a Coronary Stenosis

Duncker & Bachd’hysioRev2008

Vande Hoeffet al JIMol CellCardiol2012

[ I dZA Kt A Yy S CotmprRhySo@BI2D {1 S NJ

Canty& Duncker. NJ dzy dHeaft Risease014
ETP April 226, 2014



Distribution of Resistance in Coronary Microcirculatior
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Small arteries
Large arterioles
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Control of tissue blood flow

Blood goes where it iIs needed
JohnHunter1794

He must have wondered hollood
knows where it Is needed?
LBRowell JAP2004
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Theultimate cardiacchallenge
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Control of CoronaryMicrovascularfone

Neurohumoral influences Extravascular influences
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Control of Coronaryicrovascularfone
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@ Cardiovascular
Center

Aalst

Autoregulation

The ability of the hearto maintain flow constant
In the face of a change In perfusigoressure
without the intervention of any other external mechanis
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CoronaryAutoregulation
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METABOLIC VASODILATION
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Coronary Pressurélow Relation
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Coronary Pressurélow Relation
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