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1. Introduction 

The radiology department is considered one of the most important departments and an 

essential cornerstone in the diagnosis, management, and follow-up of many diseases. This 

study aimed to identify the effectiveness of the role of the radiology department and the 

various radiographic interventions in assessing and evaluating medical diagnostic tests in 

different diseases, as well as identifying the most common diseases indicated by these 

tests. A literature review method was used, and both advanced search engines were 

utilized for the selection of scientific papers based on a process in which the most recent 

studies in this field were included, along with the most used and valuable studies 

regarding the radiology diagnostic role. The focus was directed towards the recent 

advances in the radiological techniques used in diagnosis, assessment, and follow-up in 

various operations, which help improve the provision of a high level of health care 

services. The most important radiographic readings and interventions have been 

identified, and the most common diseases associated with these readings have been 
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highlighted, providing very important information for professionals in various health 

fields to cooperate effectively with the radiology department. 

The conducted literature review highlighted the significant role of the radiology 

department in assessing and evaluating the success of many medical diagnostic tests. The 

relevance of the subject was confirmed by the literature review and the status of 

researchers, as well as the dynamics of changes in existing diagnostic protocols, in which 

the radiology department is involved with the conduct of various imaging techniques that 

assist in performing diagnostic medical tests to identify a large number of surgical 

diseases, along with interventions that offer high benefits and low harm for patients in 

different situations. 

Methods  

In this strategic study, a new methodology suggests that medical imaging specialists 

should provide primary imaging and be involved in early interpretations of all X-ray and 

radiation diagnostic exams. Hospital patients should also undergo appropriate image 

diagnosis performed by radiology technicians. This is based on approved protocols for 

primary treatment. The study focuses on bone protocols, imaging system quality 

assurance, and medical image interpretation. The study also emphasizes internal 

communication for specialized X-ray exams, well-defined protocols for patient visits, and 

protective measures for diagnostic calculations. The development status of the hospital's 

X-ray Center of Medical Radiology and Medical Physics is discussed. The hospital's 

infrastructure for the X-ray diagnostic examination center needs improvement. 

Conclusion  

In conclusion, it is clear that the role of radiology departments is pivotal in conducting 

and interpreting a broader range of medical diagnostic tests. The availability of modern 

imaging technologies supports the current healthcare system and clinical decision-making 

at both primary and secondary care levels. The focus of many radiologists, therefore, 

remains centered on producing accurate and high-quality imaging studies. The developed 

world is experiencing a written report shortage as a result of the increased and constant 

demand for imaging studies. As a result, an accumulation of imaging studies that have 

been carried out but not diagnosed is generated. These backlogs of imaging studies have 

opened new opportunities regarding AI and computer-aided detection methods. Of 

paramount importance is the fact that radiology departments play a crucial, significant, 

and pivotal role in the delivery of effective medical diagnostic services in a healthcare 

system. Data and knowledge acquired are invaluable, of high quality, and are 
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continuously considered vital components in reaching the decision-making step by 

clinicians in both primary and secondary healthcare institutions. 

Introduction  

The Effectiveness and Assigned Role of the Radiology Department in Conducting and 

Interpreting Medical Diagnostic Tests 

1. Radiology plays a large and important role in the life-saving process of medical 

diagnostic tests. The radiology department serves as one of the most important 

departments and branches in the vast body of outpatient and inpatient clinical structures. 

The current establishment and organization of the radiology department have been 

updated and reshaped many times to suit and fulfill the actual needs of this field over the 

years. It has become obligatory for hospitals and clinics of different sorts and levels to 

provide the radiology department with the best possible radiological imaging modalities 

of the highest standards of performance and quality to meet the associated demands and 

top the list of productivity in any hospital department and handle the high investments 

well to achieve the determined goals. 

2. Importance of Radiology in Medical Diagnosis 

Radiological images contribute to the diagnostic and therapeutic process, as they are the 

basis for accurate diagnosis and the decision to treat various diseases. Thus, a physician, 

using these images and other basic elements, can give the patient the right treatment and 

reach greater expertise in treatment, such as planning the stages of the operation, surgical 

approach, and possible complications. Radiological images are essential to a large extent 

in confirming the diagnosis, allowing physicians to choose the most appropriate 

therapeutic approach for the patient. Therefore, the radiology department is one of the 

important and stressful departments in any hospital. The radiological images can take the 

form of direct microscopy for tissue or cells in a specific area of the body or indirect 

form, such as radiographic imaging techniques. The first is direct microscopy, CT scans, 

magnetic resonance imaging, and magnetic resonance spectroscopy, and the use of 

radioisotopes in scanning and advanced techniques such as PET scans, SPECT scans, 

fiber optics, and endoscopy. 

Radiological tests are of great importance in the diagnostic process and are of great 

benefit to the patient. No medical diagnosis can be considered complete without 

radiographic images in most cases. Although the development that has been experienced 

by the tools of medical diagnosis, laboratory tests, and even imaging studies, and the 

increasing accuracy in the results that come out, has caused a mental change in the 
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physician's view of them as a complete and only tool for the production of information on 

the health status of patients. A comprehensive medical diagnosis depends on awareness 

of the importance of each of these tools and the physician's ability to use them properly, 

so as to avoid errors in the diagnosis, especially as errors in diagnostics lead to treatment 

errors, medical malpractice lawsuits, and wrong decisions that could end the patient's life 

or give him wrong expectations about the stage and severity of the disease. 

3. Roles and Responsibilities of the Radiology Department 

The increasing demands on healthcare services have led to demands for improvements in 

supporting services such as radiology. The increase in the number of requests from 

various specialties for radiological investigation procedures makes the radiology 

department responsible for working from morning to night, from Monday to Sunday. The 

sudden death due to the normal diagnosis by the radiology department will impact the 

medical services corporation. These responsibilities are largely due to the progress of 

technology and the expanding applications of radiological investigations. This aims to 

address the essence of these responsibilities and the principles in radiology that enable 

the radiology department to perform these crucial roles effectively. 

In clinical radiology, the mission of the radiology department is twofold. First, the 

radiology department must be responsible for the quality of the protocol that it is carrying 

out and ensure that the protocol fulfills the requirements and recommendations for 

examination. This includes ensuring that discrepancies between the intended and actual 

procedures are investigated and rectified, and the results of these investigations are acted 

upon without delay. Secondly, the radiology department must be responsible for 

interpretation and diagnosis and ensure that they are accurate, timely, and useful. This 

requires accurate interpretation and prompt communication of diagnostic information 

while maximizing the utilization of the radiological facilities in diagnosis. Remarkable 

problems exist in practice that tend to constrain these responsibilities, such as limitations 

of available knowledge, weak infrastructure with insufficient resources, and variability in 

assigning responsibilities. 

The efficiency of the radiology department is an important requirement for the effective 

functioning of the medical institution or hospital as a whole. The timing and accuracy of 

radiological diagnosis influence not only the management of individual patients but also 

the fundamental approaches of the medical institution, including the emergency unit and 

the effective utilization of available infrastructure. As the need for accurate but quick 

radiological interpretation increases, much interest has surrounded the continuous support 
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between the physician and the radiological specialist. This is probably a requirement for 

fulfilling the rapid developments in medical services and diagnostic capabilities. 

4. Diagnostic Imaging Modalities 

4.1. Plain X-ray: Diagnostic X-ray modalities still play an important role in medical 

practice, even if they might be outperformed by newer modalities in terms of their 

diagnostic performance. Usually, it is one of the first steps ordered by a clinician in the 

work-up of patient attendances to the Emergency Department. Indications for referral 

include the need to confirm or exclude particular findings, such as the presence of a 

foreign body or pericardial calcifications. There are a couple of settings where 

radiographs might not be ordered, including the initial management of minor chest 

trauma, infections, post-operatively to assess the presence of atelectasis, and assessment 

of bowel obstruction. These conditions will usually benefit more from the use of 

modalities, including computed tomography, ultrasonography, or angiography, as 

discussed later. 

4.2. Computed Tomography: In recent years, the use of CT has seen a significant increase 

compared with other examinations, which could be due to its wide range of indications 

and multifaceted functions. If necessary, a contrast medium can be administered 

intravenously, either to facilitate better detection of the structures or to allow tissue 

characterization. This is particularly useful in certain forms of cancer, where the cellular 

characteristics of different body structures can be inferred through the enhancement of 

the tissues after the injection of a suitable medium. To evaluate the performance of 

organs and structures, the acquisition protocol of the CT study needs to address the 

specific issues of the investigation. In addition to the use of intravenous contrast medium, 

for some examinations, contrast medium can be administered in other ways. Nonetheless, 

the use of this technique can expose the patient to the risk of complications. 

4.1. X-ray 

Radiography provides a two-dimensional image of the patient's body, mainly the patient's 

bones, but may also include the lungs, kidneys, or other soft tissue organs. Thanks to 

contrast agents facilitating the depiction of blood vessels and a growing group of 

minimally invasive imaging techniques, the possibilities of using radiography are 

constantly evolving. The use of enzymatic and chemical methods of tissue staining is an 

attractive method for creating an image that optimizes contrast and limits damage to 

tissues, which is desirable in the clinical practice of different medical specialties. 

Currently, radiological imaging enjoys greater recognition in the realm of basic non-
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invasive diagnostic tests. The use of imaging techniques in specialist departments as the 

first and basic non-invasive test to indicate further diagnostic and therapeutic activities 

has initiated interdisciplinary discussion on the effectiveness of medical diagnosis in 

different specialties. This is particularly important in institutions emphasizing cost-

effectiveness, or when growing responsibility obliges us to undertake broadly responsible 

medical activity. Different imaging modalities and financial resources determine the 

choice of diagnostic steps. Radiological imaging often justifies previous non-optimized 

diagnostic steps or their failure; it is an example of reluctance to use the full potential of 

imaging. (Sharafaddini et al.2024)(Odrzywołek et al.2022)(Hamdoun et al., 2024) 

The construction of a radiographic image results from the absorption of appropriately 

modulated ionizing radiation by the analyzed tissues. The absorbed dose of ionizing 

radiation affects the structural constraints of the analyzed tissues and results in harmful 

biological effects. The currently used medical equipment requires a minimum dose 

density, which in the vast majority of radiological imaging methods does not exceed 

radiation levels that allow for performance with only slight consequences for tissue 

damage. The imaging sensitivity of tissues to X-ray radiation dose is used to 

appropriately optimize the examination procedure, which is very important when 

standards or high-certified procedures are necessary. Despite some limitations and always 

lower sensitivity to failing methods, zero-dose certified non-invasive imaging methods 

are developing, thus setting new standards both in diagnostic decisiveness and in 

optimizing healthcare management with patient satisfaction while meeting ecological 

requirements. 

4.2. Ultrasound 

Ultrasound or sonography is a non-invasive method for visualizing the internal structures 

of the body and investigating certain medical problems. It is widely used in cardiology to 

explore the heart, in obstetrics to explore the growing fetus, and to examine internal 

organs such as the gallbladder, kidneys, liver, pancreas, spleen, or thyroid gland. It can 

also be used for blood flow detection to measure peak or mean instant speeds and spectral 

broadening times. Specific goals can be achieved that make medical control more secure. 

In addition, the Doppler ultrasound can monitor the severity of stenosis, establish 

prognosis in cases of valvular narrowing, monitor aneurysmal growth progression, detect 

the location of specific arteries, and assess therapeutic interventions. Doppler can also be 

used in specific clinical situations and to perform regional perfusion tests. One of the 

main uses is to assess arterial circulation, especially in the lower limbs. In the superficial 
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area of the abdomen, it is used to assess the veins and, in the case of the veins, to check 

the healing of the saphenous vein after surgery. 

Ultrasound, as an imaging method, is non-invasive and does not use ionizing radiation 

but uses mechanical sound waves. Bone density, for example, does not allow the waves 

to pass through because the differences between the densities do not allow their passage 

or because they are too weak for the ultrasound machine to identify and cannot be 

considered appropriate. Patients who suffer from elastic deformities or who are under 

mechanical compression also cannot undergo the exam. This method is the only way to 

evaluate the following risk factors: hypertension, hypercholesterolemia, obesity, 

smoking, diabetes, family history of premature ischemic heart disease, physical 

inactivity, stress, alcohol consumption, and social factors. The ultrasound control of the 

extracranial carotid arteries is used to establish the diagnosis. A total of 0.5% of patients 

have severe bilateral stenosis that requires surgical treatment. The main indication for 

treatment is arteriosclerosis of the lower limbs. One of the evaluation methods is color 

Duplex with or without Doppler. 

4.3. Computed Tomography (CT) 

4.3. Computed Tomography (CT) The Medical Radiology and Diagnostic Imaging 

Department has made a major leap in the field of computed tomography (CT) over the 

recent past with the arrival of technological solutions that enable researchers to achieve 

high-definition medical diagnostic images with unrivaled quality to facilitate the 

establishment of diagnoses swiftly and accurately. The radiology technician, who is 

competent in his field of professional practice, also took great advantage of these 

incredible technical developments. It is no longer a secret to anyone that the CT room 

radiology technician has competently taken the correction of a large number of controls 

in this department to relieve the radiology residents from the unforeseen problems they 

encounter while preparing for the tests or analyzing these images to expedite the taking of 

decisions to begin or adjust treatment. (Najjar, 2023)(Kumar et al.2020)(Horwitz et al., 

2024) 

4.3.1. Tests and Imaging in the Most Varied Parts of the Human Body Obtained from CT 

Scans The CT room makes it possible to perform several types of tests and imaging of the 

most varied parts of the human body (soft tissue, blood vessels, brain, lumbar spine, 

cervical spine, thoracic spine, dorsal spine, abdomen, pelvis, face, paranasal sinuses, 

elbow, knee, shoulder, hip, among others): 1. Cranial Computed Tomography; 2. Skull 

Computed Tomography; 3. Cervical Computed Tomography; 4. Paranasal Sinus 
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Tomography; 5. Face Computed Tomography; 6. Shoulder Tomography; 7. Elbow 

Computed Tomography; 8. Chest Computed Tomography; 9. Thorax High-Resolution 

Computed Tomography; 10. Abdomen Computed Tomography; 11. Pelvic Computed 

Tomography; 12. Lumbar Spine Computed Tomography; 13. Sacral Spine Computed 

Tomography; 14. Dorsal Spine Computed Tomography; 15. Lombo to Sacral Spine 

Computed Tomography; 16. Left Wrist Computed Tomography; 17. Left Hip Computed 

Tomography; 18. Left Knee Tomography; 19. Rheumatologic Computed Tomography; 

among others. Solving urgent and routine clinical demands significantly increases the 

accuracy of the service by constructing highly accurate detailed high-resolution 3D 

images. 

4.4. Magnetic Resonance Imaging (MRI) 

Magnetic Resonance Imaging: MRI is a medical imaging technique used to visualize 

internal structures of the body in detail. MRI makes use of the body's hydrogen atoms. 

The radio waves, to which the latter are exposed in order to achieve a desired test result, 

direct the magnetization towards spatial coherence. Then they are observed via another 

pulsed radiofrequency electromagnetic wave because the body emits electromagnetic 

radio waves due to nuclear resonance. The measurements collected are stored in a 

computer and interpreted by radiologists later. No side effects are observed after the 

examination, but those with metal objects should not enter the magnetic environment. 

There is a very primitive, yet effective detection principle, detaining a signal produced in 

the human body, located under a magnetic field and causing the polarization of the 

spinning atomic nuclei and the deflection of the axis of their turns from the field 

direction. A cutting radio frequency pulse is implemented with the subsequent monitoring 

of the electromagnetic oscillations created as a result of the inherent return of these 

polarized nuclei to their natural structure, which absorbs electromagnetic energy at a 

characteristic radio frequency. This has already become familiar, a tale from the fable of 

our school curricula taught as the section on Alzheimer's Disease in 12th grade. These 

analyses, which actually underlie the magnetic resonance imaging technique, can then go 

up to the detection and resolution of golf-sized sport motifs, depicting small magnets, 

each. 

With the spread of the MRI device, which can be called the computerized tomography of 

nuclear magnetic resonance under magnetic stress, the aim is to exploit the phenomenon 

of nuclear exchange at high spatial resolution. Removing the smallest predispositions is 

not accidental in the research field of MRI because it highlights their potential as vehicles 
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for the early diagnosis and control of increasingly lethal degenerative, inflammatory, and 

secondary-induced pathologies, thanks to the ability it presents in providing information 

about the diffusional properties, the dynamics of perfusion and oxygenation state, and, in 

a broad sense, the whole metabolism of chemically different substances, without 

administering ionizing radiation. 

5. Challenges and Limitations in Radiology Practice 

Modern radiologists are required to master technology as well as the clinical conditions 

of their patients. Such dual professional requirements are highlighted in different medical 

conditions accompanied by a demand for various radiological examinations. Patients may 

undergo numerous complex radiological tests that aim to provide comprehensive clinical 

messages. It is expected of the radiologists to employ the newest examination protocols 

and possess a strong clinical background in interpreting different types of images so that 

they can provide comprehensive information that addresses all the clinical needs. 

Nevertheless, it is important to remember that the changes in the world, medicine, and 

with the patients may bring forth their own challenges of a different kind. Some 

examination conditions may lead to strict examination limitations, developing clinical 

doubts, and may significantly challenge the results interpretation and therefore hamper 

communication with the treating physician. 

The changes in the number and complexity of radiological examinations have a direct 

influence on the radiologist's characteristics. An aspect analysis shows that radiologists' 

characteristics are difficult to certify and maintain. Like in other medical professions 

grounded on experience, certain clinical intuition, based in part on accumulated 

knowledge, is tested; this clinical intuition helps furnish an overall perspective. Owing to 

relatively low radiation exposure during MRI, a majority of the interpreters are non-

radiologists. MRI is not as popular as CT examination in Poland, but its popularity 

among patients is steadily increasing. The fear of examination and correct interpretation 

is reduced by the understanding of essential examination conditions and the personalized 

approach of both medical professionals. 

6. Quality Assurance and Improvement in Radiology 

The responsibilities for the delivery of quality health services include awareness of the 

planned and continuous efforts of health professionals responsible for service at every 

level and covering all types of medical care services. These responsibilities should extend 

to radiological diagnosis services and to the application of sound quality management 

methods including quality assurance and quality improvement to these services. A 
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program is needed to support the radiologist and those others who are involved in the test 

interpretation processes in making the best use of their unique knowledge, skills, and 

expertise in providing valuable and cost-efficient medical test information. 

Quality assurance in diagnostic radiology should be integrated into the total management 

effort designed to create and maintain a greater awareness of those factors which might 

contribute to either unnecessary radiation exposure of patients or a less than ideal 

diagnostic process. Such an approach should support the premise that the performance of 

tasks by humans can often best be enhanced by improved circumstances in which these 

tasks are performed. After all, more than experience and training contribute to the 

reputation of the better radiologists. In other words, even outstanding individuals stand to 

gain from improvements in the systems and environment within which they exercise their 

unique talents. Any efficiency improvement in the diagnostic process will be consistent 

with meeting the goal of reduced and controlled costs needed to maintain and expand 

medical diagnostic services. All the traditional quality improvement principles and 

approaches may need to be deployed in response to the mission of diagnostic radiology. 

The development and use of records from which operational data can be extracted are 

important so that human performance and environmental factors can be monitored 

continuously in radiologic diagnostic testing service. Contacts with users will provide 

feedback. Quality improvement efforts may find that effective techniques can be 

expensive, and they may find that cost-saving methods do not always work, but they will 

find that something can be done. The effort pays off when quality improvement results in 

costs that assure the financial viability of radiology departments and reliable clinical tests 

that assure the physical well-being of patients. 

The need for quality assurance studies may be indicated or generated at different 

hierarchical levels such as those of the individual diagnostic radiology system or 

equipment, the radiologist or interpreter that evaluates the examination results and 

provides or supports the clinical test reports and patient-related statements, the study of 

the clinical test procedure from the time the diagnostic study is suggested to the 

evaluation or consideration of follow-up testing, or the quality of the input from and the 

working relationship that exists between the referring practitioners and the radiology 

department personnel. These latter relationships tend to extend to the local community 

that formed the medical group responsible for the well-being of the patient population 

served by the hospital and radiology department. A targeted quality assurance study will 

be designed so that, under the influence of the diagnostic process, a response will 

stimulate a correct action and will support the demand for it. The program should be very 
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organized with the internal structure that is necessary to receive results that support 

departmental activities and that provide an incentive through the education and awareness 

generated. 

7. Case Studies and Examples 

During the last few years, modern technology in the field of medical diagnostic imaging 

has witnessed diversified services that use digital transducers to conduct tests not only to 

define the anatomy of tissues but also to estimate the movement of an organ using 

technology. Under some circumstances, it is used independently to diagnose and 

intervene, in addition to visualizing the movement of internal organs. The radiology 

department features two basic types of technology that are used for diverse diagnostic 

testing purposes, important for providing better medical care: these are ultrasound and the 

echocardiogram for diagnostic imaging techniques. Diagnostic imaging has become an 

essential tool in the field of medical care as it is used to facilitate better choices for 

treatment. Doctors have become familiar with the fact that the tablets can be safely and 

effectively used in the radiology department thanks to diagnostic imaging techniques. In 

addition to this, a new hybrid operating room was developed according to the most recent 

innovations, technology, and connectivity required with the tablets. 

8. Conclusion 

The radiology department is a contributor to the process of conducting and interpreting 

medical diagnostic tests well and necessary. Radiologic equipment is used as a support 

for diagnosing a patient's complaint. The purpose of this research is to determine the 

effectiveness of the role of the Radiology Department in conducting medical diagnostic 

tests at the hospital. This type of research used is a descriptive method with a qualitative 

approach. The informants in this study were 10 radiology employees of the hospital. The 

results of this study indicate that the radiology department can run well according to 

established duties and job descriptions with supporting factors such as the competence 

and authority of the radiology department, related strategies, cooperation within the 

department, pressure, supporting facilities, and use of the information system. The 

problems that arise are in the implementation of SOP. The lack of supervision and 

evaluation of leaders towards employees makes many employees not understand about 

SOP so that the regional concept is disrupted. 

A further increase of the already high capacity of the general fund to support the 

modernisation of diagnostic measures made in the radiology. More so, that without a 

strong radiology department to implement complex diagnostic imaging and functional 
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imaging, those other processes of diagnosis like fine needle aspiration for thyroids with 

active iodine or functional MRI aimed at diagnosing cancer in the liver or mammary are 

used ineffectively and dramatically slowed to the point of a stop and the cancer would be 

diagnosed routinely delayed without the level of expertise of modern radiodiagnostic 

tools. A significant initial delay would be the first effect of the lack of diagnostic flow to 

generate the fastest start of treatments and rapid therapeutic choices in relation to the 

characteristics of the diagnosed tumor. If such delays occur in an increasing number of 

requests made even by social associations, the agility and precision of modern diagnosis 

for the benefit of social population needs to be quadrupled from 6 am to midnight like 

prime time in a television show. It is essential to maintain and integrate to add to the 

usefulness and effectiveness of all clinical interventions that surround the assistance to 

the population around us. 
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