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Heart Rate

The interval between two successive R waves corresponds to the duration of one cardiac cycle. This allows the heart rate to be calculated from moment to moment.

     60 s/R-R interval (s) = beats/min (e. g., 60/0.8 = 75)

                                                                                                                At rest the heart beats about 70 times per minute (normal sinus rhythm). Arise in frequency is called tachycardia, while a slowing is called bradycardia. Causes of disturbances of rhythm (arrhythmia) may include irregular development of the excitation in the sinus node, transmission delays in the A-V node, or the generation of spontaneous excitations (extra systoles) in the myocardium. Atrial fibrillation is defined as an atrial frequency in excess of 350 beats/min. Ventricular fibrillation is especially dangerous, because when it occurs the heart no longer moves.
Blood Pressure                     

The arterial blood pressure (BP) is the pressure against which the left ventricle must eject blood. The pressure wave so generated can be palpated as a pulse wave with a finger placed on a superficial artery (e. g., the radial artery = radial pulse). However, blood pressure is never constant, but alternates between a systolic level (maximal blood pressure during the ejection phase = systolic blood pressure) and a diastolic level (minimal blood pressure at the late opening of the aortic valve = diastolic blood pressure). The systolic blood pressure normally is about 120 mmHg, the diastolic about 80 mmHg. The 40mmHg difference is called the pulse pressure. During physical exertion the systolic pressure may briefly attain 200 mmHg. 

        Resting diastolic pressure ≥ 90mmHg and systolic pressure ≥140 is called high blood pressure (hypertension). The value of the blood pressure is the resultant of cardiac output and vascular resistance (vascular diameter and elasticity). If the elasticity of the vessels is impaired, e. g., by deposits in their walls (arteriosclerosis), the diastolic pressure rises first, followed later by the systolic, which then remains elevated even at rest.

Measurement of the Blood Pressure

Blood pressure is most commonly measured by the indirect method. An inflatable rubber cuff attached to a manometer is placed around the upper arm of the sitting patient (Fig.15). This is inflated until the brachial artery is completely occluded (the radial pulse can no longer be felt). Now the pressure in the cuff is slowly released, and a stethoscope is applied to the elbow fossa, a pulsating sound (the so-called Korotkoff sound) can be heard at the point where systolic blood pressure just overcomes the cuff pressure and blood enters the artery with every systole. At this point the systolic pressure and the cuff pressure are identical. When the cuff pressure continues to be lowered the sounds initially become louder, then increasingly softer until nothing more can be heard. At this point the blood can again flow unimpeded and the cuff pressure therefore corresponds to the diastolic pressure. The sounds are caused by turbulence in the bloodstream where the artery is narrowed by the cuff.
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Fig. 15

Examination of the Heart

The following clinical examinations are the main ones used to evaluate the size, activity, and performance of the heart.

Physical Examination 
(Inspection, Palpation, Percussion, Auscultation).

        Inspection of the supine patient provides information about pulsations in the region of the heart. By palpation (feeling with the hand) the position of the apical impulse in the 5th intercostal space inside the midclavicular line (Fig. 5.11) can be determined. By determining cardiac dullness, percussion (striking with a short, sharp blow to detect underlying sounds) provides information about the shape and size of the heart. 

        Cardiac rhythm (regular, irregular), heart sounds (valve closure), and heart murmurs (due to valvular disease or openings in the separating walls [septa] of the heart) can be determined using a stethoscope (auscultation, listening) (see Fig. 5.11 for sites where sounds are best heard).

· Electrocardiogram (ECG). The ECG permits the evaluation of impulse propagation and the condition of the heart muscle (see above).

· Radiographic Examinations. Radiographic examination of the heart is best undertaken with the patient standing, using (posterio-anterior beam from posterior to anterior,) and left lateral images. In the radiographic image of the heart, the chambers filled with blood are superimposed on the great vessels and their walls. Size, shape, and contours can be evaluated especially well. Successive sections of the heart not obscured by superposition of intracardiac (atrial and ventricular) and intravascular (coronary arteries, great vessels) spaces can be displayed by computerized tomography (CT scanning) with contrast enhancement.

· Echocardiogram. In cardiac imaging the use of ultrasound is called echocardiography. Currently this is the most important noninvasive procedure used to display the cavities and valves of the heart, and the great thoracic vessels. Echocardiography can be used not only to display the cardiac image, but also to evaluate the functioning of the chambers and valves of the heart.

· Cardiac Catheterization. In angiocardiography, a technique used for the radiographic examination of the heart, a contrast agent is delivered through a catheter to show the chambers of the heart and the great vessels. The catheter can be advanced into the right heart through a peripheral vein (e. g., leg or arm vein) or into the left heart through a peripheral artery (e. g., leg or arm artery) (left and right heart catheterization). In coronary angiography, the coronary arteries are shown by selective injection of contrast agent.

· Magnetic Resonance Imaging (MRI). MRI, like CT scanning, allows the display of sections of the heart free from superposition of intracardiac and intravascular structures; in addition to the horizontal, it can also display sagittal and coronal planes
References

1. Textbook of Medical Physiology 11th, Edition .by Guyton A.C.

2. Human Physiology The Basis of Medicine 2nd, Edition. by Gillian Pocock and Christopher D.R.

3. Human Physiology: The Mechanism of Body Function 10th Edition. by Vander, et al

PAGE  
23
Cardiovascular System Lecture No; 6                                                                                                                                                  Dr. Abdul-Majeed Alsaffar


