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Abstract 

X-rays are one of the most important discoveries in the history of medicine. 

Since their introduction into clinical practice, they have greatly improved the 

diagnosis, treatment planning and monitoring of many diseases. X-ray imaging 

allows doctors to see internal structures of the human body without surgical 

intervention. Today, radiography, fluoroscopy, computed tomography, 

mammography and dental X-ray imaging are widely used in different branches of 

medicine. At the same time, X-rays are a form of ionizing radiation, therefore their 

use must be justified and optimized to protect patients and medical workers. The 

purpose of this thesis is to analyze the importance of X-rays in modern medicine, 

their main applications, advantages and safety requirements. 
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Modern medicine cannot be imagined without diagnostic imaging 

technologies. Among them, X-ray imaging occupies a special place because it is 

fast, informative, relatively accessible and widely used in hospitals, emergency 

departments, dental clinics and specialized medical centers. X-rays are a type of 

electromagnetic radiation that can pass through body tissues and create images 

of bones, organs and pathological changes. According to the World Health 

Organization, exposure to ionizing radiation may occur from medical sources, 

including X-ray examinations, so medical radiation should be used safely and 

effectively.  The importance of X-rays lies not only in diagnosis but also in disease 

prevention, treatment control and surgical planning. Through X-ray 

examinations, physicians can detect fractures, lung diseases, dental problems, 

tumors, foreign bodies, degenerative joint changes and many other conditions. 

One of the most common uses of X-rays is diagnostic radiography. A simple 

X-ray examination is very useful in traumatology and orthopedics. It helps 

identify bone fractures, dislocations, deformities and inflammatory changes. In 

emergency medicine, X-ray imaging is especially valuable because it provides 

quick information and supports urgent clinical decision-making. Another 

important field is chest radiography. Chest X-rays are used to evaluate the lungs, 

heart, ribs and diaphragm. They help diagnose pneumonia, tuberculosis, lung 

tumors, pleural effusion, heart enlargement and traumatic chest injuries. In many 
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countries, chest X-ray remains one of the basic and cost-effective diagnostic tools 

in general medical practice. 

X-rays are also widely used in dentistry. Dental X-ray imaging helps dentists 

detect tooth decay, periodontal disease, root problems, jawbone pathology and 

the position of unerupted teeth. Without X-ray imaging, many dental diseases may 

remain hidden until they cause serious complications. In addition, X-rays are the 

basis of computed tomography. CT provides detailed cross-sectional images of 

internal organs and is very important in neurology, oncology, surgery and 

emergency medicine. CT scans are often used to diagnose stroke, internal 

bleeding, tumors, abdominal injuries and complex fractures. Although CT gives a 

higher radiation dose than a simple X-ray, it can provide life-saving information 

when medically necessary. Another important application is fluoroscopy, which 

allows doctors to observe moving internal structures in real time. It is used during 

gastrointestinal examinations, angiography, catheter placement and some 

surgical procedures. This technology helps doctors perform minimally invasive 

procedures with greater accuracy. X-rays also play an essential role in 

mammography, which is used for early detection of breast cancer. Early diagnosis 

increases the possibility of successful treatment and reduces mortality. Therefore, 

X-ray-based screening programs are an important part of preventive medicine. 

Despite their great benefits, X-rays must be used responsibly because they 

involve ionizing radiation. The U.S. Food and Drug Administration states that 

medical X-ray examinations should be performed only when necessary to answer 

a medical question. The International Atomic Energy Agency also emphasizes that 

radiation protection should prevent unnecessary and unintended exposure while 

ensuring that patient doses are appropriate for medical purposes.  

Radiation safety in medicine is based on three main principles: justification, 

optimization and dose limitation. Justification means that every X-ray 

examination must have a clear medical reason. Optimization means obtaining the 

required image quality with the lowest reasonable radiation dose. Dose limitation 

is especially important for medical workers and repeated examinations. The FDA 

notes that in pediatric X-ray imaging, benefits usually outweigh risks when the 

examination is medically necessary, but children require special attention 

because they are more sensitive to radiation. The role of medical staff is also very 

important. Radiologists, radiographers, nurses and physicians must understand 

both the diagnostic value and the possible risks of X-rays. They should use 

protective equipment, correct positioning, modern digital systems and 

appropriate protocols. Patient education is also necessary: people should 
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understand that X-ray examinations are useful when prescribed by a doctor, but 

unnecessary repeated imaging should be avoided. 

In conclusion, X-rays have a very important role in modern medicine. They 

help doctors diagnose diseases quickly, plan treatment correctly and monitor 

recovery. X-ray technologies are used in traumatology, pulmonology, dentistry, 

oncology, surgery, pediatrics and many other fields. Their main advantages are 

speed, accessibility, diagnostic accuracy and non-invasive nature. However, since 

X-rays are ionizing radiation, they must be used according to safety principles. 

The best medical practice is to balance benefit and risk: X-ray examinations 

should be performed only when clinically justified and with the lowest possible 

radiation dose. Therefore, X-rays remain one of the most valuable and 

irreplaceable tools in healthcare. 
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