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Table 22.3 Blood Flow Through the Heart
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Ventricular systole and diastole
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Ventricular contraction
pushes blood against the AV
valves, causing them to
close. Contracting papillary
muscles and the chordae
tendineae prevent valve flaps
from everting into atria.

Atrioventricular valves closed|
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Ventricles contract, forcing
semilunar valves to open and
blood to enter the pulmonary
trunk and aorta.
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Ventricular Diastole (Relaxation) |

Right
atrium

During ventricular relaxation,
some blood in the aorta and
pulmonary trunk flows back
toward the ventricles, filling
the semilunar valve cusps
and forcing them to close.

Ventricles relax and fill with
blood both passively and
then by atrial contraction as
AV valves remain open.
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Cardiac function o

* Pumping of oxygenated blood to the systemic organs through
systemic circulation, and pumping of de-oxygenated blood to the
pulmonary circulation

* Blood flow to the systemic circulation is measured as liters/minute
and is called (Cardiac output)

* Cardiac output is regulated by tissue demand for oxygen
* Cardiac output is a result of : stroke volume X heart rate per minute

* Stroke volume is the volume of blood ejected to the systemic
circulation in one beat

* In normal heart
stroke volume = end diastolic volume - end systolic volume
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Cardiac output

Heart rate X Stroke Volume

Regulated by

sympathetic and
Parasympathetic
nervous system

Determined by:

*Preload (volume) T prelecd =TSV
-Afterload (resistence) [REAEASERERR
Caontractility

Symp=>» 1
Parasymp=> |

Preload cant indefinitely T SV
(F‘ AL = DAC iy An.o)

Stroke volume

Ventricular end-diastolic volume



Stroke volume

Preload: volume of blood
in LV at end diastole
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Heart Failure

* Simply stated

Heart failure is the failure of the heart to produce
cardiac output that meets the metabolic demand
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Pathophysiology

What happens when supply becomes less than demand

Compensation mechanisms
start to operate
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Clinical presentations (SIGNS &
SYMPTOMS)

S&S .relagd to Fluid S&S related to symp.  S&S related to low
retention =¥ congestion  imulation tissue perfusion

Pulmonary congestion:  Tachycardia/ palpitation  Decreased capillary refil time

tachypnea, dyspnea . . Exercise intolerance/fatigue (in
yp t ’ dy tp ! Diaphoresis (infants) infants this results in poor
respiratory distress feeding and poor weight gain)

Systemic congestion: Irritability (infants) Low urine output

edema, hepatomegaly, S&S of vasoconstriction Altered level of consciousness
increased venous (cold extremities, poor S&S of metabolic acidosis
pressure pulses)

AND: S&S of the etiology of heart failure




Diagnosis of heart failure

Mainly depends on the clinical features

Other helpful investigations:

ECG: if there is suspicion of arrhythmogenic cause, or secondary rhythm
disturbance. Also helps in some structural heart disease

CXR: May show cardiomegaly (not specific for etiology), shows the degree of
pulmonary adema

Echocardiography: Very helpful in determining etiology of HF

Other investigations helps determining severity/complications/etiology:
1)

2)

3)



CHD with increased pulmonary blood CHD with flow Poor myocardial HF due to

obstruction contractility dysrrhythmia

High output failure: High demands

Examples: thyrotoxicosis, Severe anemia, extensive AV malformation



Management guide for HF in
children
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Additional reading: Pediatric Heart Failure: A Practical Guide to Diagnosis and Management - Pediatrics &
Neonatology (pediatr-neonatol.com)



https://www.pediatr-neonatol.com/article/S1875-9572(17)30050-5/fulltext

