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Abstract:Angina pectoris is one of the most common forms of coronary artery disease,
characterized by chest pain caused by insufficient blood supply to the myocardium. In recent
years, the development of medical technologies has opened new possibilities for more accurate
diagnosis and effective treatment of this condition. The use of artificial intelligence, biomedical
sensors, and advanced imaging techniques has significantly enhanced the process of angina
detection, allowing for earlier diagnosis and better prediction of disease progression. Artificial
intelligence systems based on machine learning algorithms analyze data from ECG,
echocardiography, coronary angiograms, and other sources, enabling the identification of
changes in the early stages of the disease, when traditional diagnostic methods may be
ineffective. The application of these technologies contributes to a more individualized approach
to treatment and allows for better monitoring of therapy effectiveness, which, in turn, improves
the prognosis for patients with angina. This study explores the application of medical
technologies in angina diagnosis, their potential benefits, and the impact they have on treatment
quality.
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Introduction:
Angina pectoris is one of the leading causes of morbidity and mortality worldwide,

representing a clinical form of coronary artery disease characterized by chest pain caused by
insufficient blood supply to the myocardium. In recent decades, advances in medical
technologies have opened up new opportunities for more accurate diagnosis and effective
treatment of this disease. The use of artificial intelligence, machine learning, biomedical sensors,
and advanced imaging methods has significantly improved the process of identifying angina,
allowing for early diagnosis and prediction of disease progression with high precision. The
introduction of innovative methods for data analysis and automation allows for improved quality
of medical services and more personalized treatment, which plays a vital role in reducing risks
for patients and improving their prognosis. This research aims to examine the application of
medical technologies in the diagnosis of angina, their potential, and their impact on the quality of
treatment.

Methodology:
The study of modern medical technologies for diagnosing and treating angina pectoris

uses the following methods:
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Literature Review: A thorough analysis of scientific publications and existing studies
related to the use of artificial intelligence, machine learning, biomedical sensors, and imaging
methods for diagnosing and treating angina. This review helps identify current trends and
achievements in the field and highlights gaps and opportunities for further development.

Analysis of Clinical Data: Real clinical data (ECG, echocardiography, coronary
angiography, and others) is used to evaluate the effectiveness of applied technologies. Statistical
analysis of data obtained from patients diagnosed with angina is performed using machine
learning algorithms to identify patterns and predict disease risks. Modeling Using Artificial
Intelligence:

The application of machine learning algorithms and artificial intelligence for analyzing
large volumes of medical data to create models predicting the onset and progression of angina.
These models are based on ECG data, examination results, and patient medical history, enabling
the prediction of risks and the selection of the most effective treatment methods. Imaging
Methods: The analysis of new imaging techniques, such as magnetic resonance imaging (MRI)
and computed tomography (CT), for diagnosing angina. These methods allow for more accurate
assessments of blood circulation, detection of atherosclerosis, and other vascular pathologies that
can lead to angina. Interviews and Surveys of Medical Professionals. Data is gathered through
surveys and interviews with doctors, cardiologists, and medical technology specialists to obtain
information about real-life applications of technologies in practice, as well as the challenges and
issues faced by specialists when using new diagnostic methods.

The "Study of Angina Pectoris Using Medical Technologies" is a broad and evolving
field that focuses on improving the diagnosis, monitoring, and treatment of angina, a condition
often linked to coronary artery disease (CAD). Angina pectoris manifests as chest pain or
discomfort due to inadequate blood flow to the heart muscle, often signaling an underlying heart
disease. The role of medical technologies is vital in offering precise insights and improving
patient outcomes.

The "Study of Angina Pectoris Using Medical Technologies" is a broad and evolving
field that focuses on improving the diagnosis, monitoring, and treatment of angina, a condition
often linked to coronary artery disease (CAD). Angina pectoris manifests as chest pain or
discomfort due to inadequate blood flow to the heart muscle, often signaling an underlying heart
disease. The role of medical technologies is vital in offering precise insights and improving
patient outcomes. Below is an exploration of how medical technologies are applied in the study
and management of angina pectoris.
Diagnostic Medical Technologies:

Accurate diagnosis is the first step in managing angina. Several medical technologies are
pivotal in detecting the underlying causes and assessing the severity of the condition.
Electrocardiogram (ECG): An ECG is a primary diagnostic tool used to measure the electrical
activity of the heart. During an angina episode, an ECG can show changes in heart rhythm or
ischemic changes, helping doctors identify whether the chest pain is due to a lack of blood flow
to the heart muscle.

Stress Testing: Stress tests, such as treadmill exercise tests, are critical in understanding
how the heart behaves under stress (e.g., physical activity or medication). These tests can
identify ischemia, which occurs when the heart muscle doesn't receive enough oxygen during
increased exertion, and help assess the severity of angina.

Coronary Angiography:This invasive procedure involves injecting a contrast dye into the
coronary arteries and using X-rays to detect blockages or narrowing of the arteries. Coronary
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angiography is considered the gold standard for diagnosing CAD and determining the presence
and extent of arterial blockages, which can lead to angina.Echocardiography: Echocardiograms
use ultrasound waves to produce images of the heart. In cases of angina, it helps assess how well
the heart is functioning and whether any parts of the heart muscle are not receiving enough blood
due to narrowed arteries. Magnetic Resonance Imaging (MRI): Cardiac MRI can provide high-
resolution images of the heart, showing areas affected by ischemia and infarction. It helps detect
structural changes in the heart muscle and provides valuable information about the extent of
damage caused by reduced blood flow.

Monitoring Technologies: For patients suffering from angina, continuous monitoring is
crucial in managing their condition and preventing worsening episodes. Wearable Devices and
Telemedicine: Modern wearable devices, including smartwatches and continuous ECG monitors,
provide real-time data on heart rate, rhythm, and activity levels. These devices can alert both
patients and doctors to abnormal heart rhythms or the onset of angina symptoms, enabling faster
intervention. Telemedicine platforms allow patients to remotely consult with doctors and track
vital signs, enhancing the accessibility and quality of care.
Implantable Devices:Implantable devices like pacemakers or implantable loop recorders (ILRs)
are used in patients with severe or recurrent angina that may also have arrhythmias. These
devices can monitor the heart’s electrical activity and intervene if needed, such as by delivering
pacing to stabilize the heart rhythm.

Treatment Technologies: Once diagnosed, angina can be treated with a combination of
medications and interventions, often guided by advanced medical technologies.

Percutaneous Coronary Intervention (PCI):PCI is a non-surgical procedure used to open
blocked or narrowed coronary arteries. This includes techniques like balloon angioplasty and
stent placement, which help restore blood flow to the heart. Drug-eluting stents are often used to
release medication that prevents restenosis (narrowing again) and improves long-term outcomes.

Coronary Artery Bypass Grafting (CABG):For patients with severe angina and
widespread coronary artery blockages, CABG surgery may be recommended. This procedure
involves rerouting blood flow around blocked arteries using a graft from another blood vessel in
the body. CABG is typically used in patients who have not responded well to PCI.

Pharmacological Advancements: In addition to interventional techniques, new
pharmaceutical therapies such as beta-blockers, calcium channel blockers, nitrates, and anti-
platelet drugs are critical in managing angina. These medications aim to reduce symptoms,
prevent complications, and improve overall heart function.

Artificial Intelligence (AI) and Machine Learning: AI and machine learning are
increasingly being used in cardiology to improve decision-making. AI models can analyze large
datasets, including imaging, genetic information, and clinical history, to predict the onset of
angina or to suggest optimal treatment strategies. Machine learning algorithms may help identify
subtle patterns in ECGs or imaging scans that humans might overlook.

Prevention and Risk Assessment: Prevention technologies are essential in reducing the
incidence of angina, especially for individuals at high risk due
Conclusion:

The application of modern medical technologies, such as artificial intelligence, machine
learning, biomedical sensors, and advanced imaging methods, significantly improves the
diagnosis and treatment of angina pectoris. These technologies enable precise and timely
detection of diseases at early stages, predict their progression, and optimize treatment, thereby
greatly enhancing the quality of life for patients. However, the successful integration of these
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innovations into clinical practice requires overcoming several challenges, such as the need for
high-quality data to train models and the training of medical professionals to effectively use new
tools. In the future, further development and refinement of these technologies will contribute to
reducing morbidity and mortality from cardiovascular diseases, improving patient health, and
increasing the overall effectiveness of medical services.
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