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1 Introduction

1.1 Goals of this Concise Textbook

This concise textbook imparts essential knowledge about cardiovascular
diseases and their relevance in geriatric care. It offers compact, practical
knowledge that supports caregivers in their daily work. Special attention is
given to the recognition and assessment of typical symptoms in order to
respond timely and appropriately.

Furthermore, the text promotes the understanding of pathophysiological
fundamentals to enhance professional care. The book places particular
emphasis on precise information regarding the care and support of older
individuals with these conditions. It helps in identifying specific challenges and
acting correctly.

Preventive measures aimed at promoting health and increasing the quality of
life for residents are also an important aspect. The concise textbook serves as
a reliable resource to prepare aspiring geriatric caregivers comprehensively
for working with affected patients. The goal is to enable a safe handling of the
complex demands of these diseases and to sustainably improve caregiving
competence.

1.2 Importance of Cardiovascular Diseases in
Elderly Care

Cardiovascular diseases are among the most common health problems in old
age and have a significant impact on the daily lives of affected individuals. In
elderly care, understanding the relevance of these diseases is essential to
provide adequate and holistic care.

Older individuals are often multimorbid, meaning they suffer from multiple
health issues simultaneously. Cardiovascular diseases often worsen this
situation and significantly increase the need for care. Hypertension, heart
failure, and cardiac arrhythmias are typical conditions that affect not only the
physical but also the mental state of the individuals.

A primary goal in elderly care is to maintain and improve the patients' quality
of life. Cardiovascular diseases can limit mobility, lead to chronic fatigue, and
increase the risk of further health complications. Caregivers must therefore
recognize symptoms early and intervene to prevent consequential damage.

The interaction between cardiovascular diseases and other age-related
changes, such as decreased muscle strength or balance, can also increase the
risk of falls. Elder care professionals must therefore implement measures to
ensure the safety of residents.
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In addition to individual care, health promotion plays a significant role.
Preventive measures, such as a balanced diet, appropriate physical activity,
and stress management, should be actively promoted to support
cardiovascular health.

In elderly care, cardiovascular diseases require comprehensive management
that includes medical, nursing, and social aspects. The challenges are diverse,
but through targeted training, caregivers can effectively contribute to the
well-being of those in their charge. A deep understanding of the significance
and impact of these diseases is therefore indispensable.

1.3 Role of Caregivers in Managing Cardiovascular
Diseases

Caregivers play a central role in managing cardiovascular diseases in older
adults. Their tasks are varied and require specialized knowledge as well as a
high degree of empathy. The first step is the comprehensive observation and
recognition of relevant symptoms. Caregivers must be able to identify
changes in health status, such as arrhythmias or shortness of breath, early
and respond promptly.

Supporting medication administration is also an essential part of care. Older
adults often depend on a variety of medications to control cardiovascular
diseases. Caregivers help prevent errors and ensure that medications are
taken correctly and regularly. If necessary, they also advise on the correct
dosage and possible side effects.

Mobilizing patients, especially after a heart attack, is crucial for improving
physical health and quality of life. Caregivers encourage movement within
individual capabilities and accompany patients in light exercises or walks. This
helps strengthen the cardiovascular system and prevent complications.

Another task is nutritional counseling. Caregivers assist older adults in
choosing a heart-healthy diet that can prevent high blood pressure and
arteriosclerosis. They educate on the importance of a balanced diet with
sufficient vegetables, fruits, and whole grains and help reduce salt intake.

In addition to physical aspects, psychosocial support is also of great
importance. Cardiovascular diseases can lead to anxiety and depression.
Caregivers provide emotional support, encourage the sharing of fears and
concerns, and promote participation in social activities.

Through continuous training and close collaboration with doctors and
therapists, caregivers stay informed about the latest medical developments
and care-related knowledge. This interdisciplinary collaboration is essential for
providing holistic care and support that meets the needs of older adults with
cardiovascular diseases.

Introduction 5
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2 Anatomy and Physiology of the
Cardiovascular System

2.1 Structure of the Heart (Heart Chambers, Heart
Valves, Coronary Vessels)

The heart is a muscular hollow organ that functions like a pump. It consists of
four chambers: the right atrium, the right ventricle, the left atrium, and the
left ventricle.

The right atrium receives oxygen-poor blood from the body through the two
large veins, the superior and inferior vena cava. This blood then flows into the
right ventricle, which pumps it to the lungs. Here, the blood is enriched with
oxygen and excess carbon dioxide is removed.

After being enriched with oxygen in the lungs, the blood flows into the left
atrium. From there, it is pumped into the left ventricle, the strongest muscular
chamber of the heart. The left ventricle pumps the oxygen-rich blood into the
aorta and from there into the entire circulatory system.

Heart valves regulate the blood flow between the chambers and the major
blood vessels. There are four main valves: the tricuspid valve between the
right atrium and right ventricle, the pulmonary valve between the right
ventricle and pulmonary artery, the mitral valve between the left atrium and
left ventricle, and the aortic valve between the left ventricle and aorta.

Coronary arteries, also called coronary vessels, supply the heart muscle tissue
itself with blood. They branch off the aorta and run like a crown around the
heart. An uninterrupted blood flow through the coronary arteries is essential
for the heart to function efficiently.

Narrowing or blockages of these blood vessels can lead to serious heart
problems, including angina pectoris or heart attack. Regular monitoring and a
healthy lifestyle can reduce the risk of such conditions.

2.2 Function of the Heart

The heart is a central organ of the human body that continuously pumps blood
throughout the organism. This pumping function is essential for the
maintenance of life and occurs in a constant rhythm, the cardiac cycle. The
cardiac cycle consists of two main phases: systole and diastole.

During systole, the heart muscle contracts. In this phase, the ventricles propel
blood from the heart into the large blood vessels: The left ventricle pumps
blood into the aorta and thus into the systemic circulation, while the right
ventricle transports blood into the pulmonary artery and thus into the
pulmonary circulation. The pressure in the ventricles increases during systole
and opens the pulmonary and aortic valves to ensure blood flow.

6 Anatomy and Physiology of the Cardiovascular System
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In diastole, the heart relaxes. The heart valves close to prevent the backflow
of blood into the ventricles. This relaxation allows blood to flow from the atria
into the ventricles according to the pressure conditions when the atria
contract. The heart muscle wall expands during diastole, thereby enlarging
the heart chambers.

The blood circulation can be divided into two main parts: the systemic
circulation (large circulation) and the pulmonary circulation (small circulation).
The systemic circulation begins in the left ventricle and ends in the right
atrium. It supplies the entire body with oxygen-rich blood. In contrast, the
pulmonary circulation begins in the right ventricle and ends in the left atrium.
Here, the blood is enriched with oxygen and carbon dioxide is released in the
lungs.

The frequency and efficiency of the pumping function can be described by the
heart rate and cardiac output. Cardiac output is the amount of blood pumped
through the heart in one minute. It is calculated by the heart rate multiplied
by the stroke volume, the amount of blood per heartbeat. Adjusting these
values to the body's needs is part of the regulation of the cardiovascular
system.

2.3 Blood Circulation

The circulatory system is divided into two main systems: the systemic
circulation (large circulation) and the pulmonary circulation (small circulation).

Systemic circulation (large circulation): The large circulation begins in
the left ventricle, which pumps oxygen-rich blood into the aorta. The aorta is
the largest artery in the body and branches into numerous smaller arteries
and arterioles that supply all tissues and organs. During blood flow through
the capillaries, there is an exchange of oxygen, nutrients, and waste products
between blood and tissue. Oxygen diffuses into the cells while carbon dioxide
is absorbed into the bloodstream. Subsequently, the now oxygen-poor blood is
transported through venules and veins to the right atrium, from where it
enters the pulmonary circulation.

Pulmonary circulation (small circulation): The small circulation begins in
the right ventricle, which pumps the oxygen-poor blood through the
pulmonary artery into the lungs. In the lungs, the arteries branch into a
network of capillaries around the alveoli. Here, gas exchange occurs: carbon
dioxide is removed from the blood, and oxygen is absorbed. The now
oxygen-rich blood flows through the pulmonary veins back to the left atrium of
the heart, where the circulatory process begins anew.

This double circulation mechanism ensures a continuous supply of oxygen and
efficient removal of carbon dioxide, which are necessary for maintaining
metabolism and vital functions. The arterial and venous connection is crucial
for blood pressure regulation, fluid distribution, and temperature regulation in
the body. Disturbances in either circulatory system can have serious health
implications and require careful monitoring and treatment in elderly care.

Anatomy and Physiology of the Cardiovascular System 7
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2.4 Regulation of the Cardiovascular System

The cardiovascular system is regulated by complex mechanisms to adjust
blood flow to the changing demands of the body. This regulation mainly
occurs via the autonomic nervous system, specific hormones, and intrinsic
properties of the heart.

The sympathetic nervous system is part of the autonomic nervous system
that increases heart activity. In stressful situations, during physical exertion,
or in response to emotional stimuli, the sympathetic nervous system is
activated. It causes an increase in heart rate, an enhancement of the heart
muscle's contractile force (contractility), and a dilation of the coronary arteries
to boost blood flow.

In contrast, the parasympathetic nervous system has a calming effect on
the cardiovascular system. It lowers the heart rate and reduces the
contractility of the heart muscle. During rest and recovery phases, the
parasympathetic nervous system predominates, leading to a reduction in
energy consumption.

Regulation via the nervous system is supplemented by hormones such as
adrenaline and noradrenaline, which are released from the adrenal medulla.
These hormones enhance the sympathetic effect, increasing heart rate and
blood pressure.

Another regulatory mechanism is the Bainbridge reflex, which adjusts heart
rate to venous return. When blood volume in the right atrium increases, the
Bainbridge reflex is activated, leading to an increased heart rate.

The Frank-Starling mechanism describes the heart's ability to adjust its
pumping capacity to the end-diastolic volume. Increased preload due to more
venous blood leads to greater expansion of the ventricles, resulting in
stronger contractile force and therefore increased stroke volume.

Finally, blood pressure as a critical parameter plays a role in regulation.
Baroreceptors in the major arteries continuously monitor blood pressure and
adjust heart rate and vascular resistance via neural signals to ensure stable
pressure conditions.

Thus, the regulation of the cardiovascular system occurs in an interplay of
neural, hormonal, and mechanical components that continuously adapt the
functionality of the heart and the systemic blood pressure to optimally supply
the organism.

8 Anatomy and Physiology of the Cardiovascular System
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3 Diagnostics in Cardiovascular Diseases

3.1 Anamnesis

A thorough medical history is crucial for recognizing and understanding
cardiovascular diseases in older adults. The first step is to ask specific
questions about the symptoms. This includes identifying chest pain, which can
indicate heart problems. Inquire about when and under what circumstances
the pain occurs and whether there are triggers like physical exertion or stress.

Examine the nature of the pain. Sharp or pressing pain can indicate different
causes. Knowing the duration of the pain and whether it radiates to other
parts of the body is essential. Radiation to the shoulder, arm, or jaw can be a
sign of heart disease.

Ask about the occurrence of shortness of breath. Does it occur during physical
activity or even at rest? Shortness of breath at night or when lying down can
suggest heart failure. Assess the level of exertion that triggers shortness of
breath to help determine the severity of the condition.

Another symptom is fatigue. Ask whether the patient often feels tired and if
daily activities are exhausting. Fatigue can be a subtle indication of heart
problems.

Note the presence of dizziness or fainting spells. These can indicate irregular
heartbeat or blood pressure issues. Ask how often these occur and under what
conditions.

A medical history should also address edema. Are the shoulders or legs
swollen? Edema, especially in the lower extremities, can be a sign of heart
failure.

A deep understanding of the patient's medical history is also important. Are
there any hereditary predispositions? Inquire about previous cardiovascular
diseases. The patient's lifestyle should not be overlooked: questions about
diet, exercise, smoking, and alcohol consumption provide valuable
information.

Finally, it is important to systematically document all the gathered
information. This aids in creating a comprehensive picture of the patient's
health status and enables targeted follow-up treatment and care.

Diagnostics in Cardiovascular Diseases 9
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3.2 Physical Examination

The physical examination is an essential component of the diagnostics for
cardiovascular diseases. It includes several steps: inspection, palpation,
auscultation, and the measurement of vital parameters such as pulse and
blood pressure.

Pulse

The pulse measurement provides information about heart rate and rhythm. It
is usually performed at the wrist (radial artery) or the neck (carotid artery). A
regular, rhythmic pulse indicates a normal heart rhythm. An irregular pulse
may suggest arrhythmias. The frequency provides insights into heart activity:
tachycardia (increased frequency) or bradycardia (decreased frequency) must
be recorded and documented.

Blood Pressure

Blood pressure measurement is a central part of the examination. The systolic
and diastolic blood pressure are measured to diagnose hypertension or
hypotension. A blood pressure cuff is applied to the upper arm, and the values
are determined using a manometer. Note the circumstances of the
measurement: the patient's rest phase and position can influence the values.
Repeated measurements are necessary to ensure consistent results.

Inspection

During inspection, the general condition and specific external signs are
observed. Pay attention to skin color, swelling, and visible pulsations.
Cyanosis, a bluish discoloration of the skin and mucous membranes, indicates
inadequate oxygen supply. Edema in the ankles or legs can indicate heart
failure or kidney problems. Assess respiratory rate and possible breathing
difficulties.

Auscultation

Auscultation of the heart is performed with a stethoscope. It allows hearing
heart sounds and murmurs. Normal heart sounds are the first (S1) and second
(S2) heart sounds. Additional sounds or murmurs may indicate valve diseases
or heart failure. Aortic or mitral valve insufficiencies produce characteristic
sounds that are diagnostically relevant. Be sure to rule out pneumonia or
pleural effusions, which can affect heart and breathing sounds.

Through a detailed physical examination, unexplained symptoms can be
clarified and initial indications of possible cardiovascular diseases can be
obtained. Document all findings carefully, as they are the basis for further
diagnostic measures and targeted treatment.

10 Diagnostics in Cardiovascular Diseases
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