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Abstract

The objective of this research was to analyze the primary reasons that contribute to overimaging
with X-ray, including self-referral, defensive medicine, and duplicate imaging procedures.
Additionally, the study sought to highlight the ethical dilemma that arises from this issue. This
study specifically examined the common causes of overdiagnosis, including the use of total-body
CT scans for screening purposes in both public and private healthcare sectors. Additionally, it
explored the selection of highly sensitive tests for various conditions such as pulmonary
embolism, as well as the prevalence of ultrasound investigations for thyroid and prostate issues,
and the use of MR examinations for musculoskeletal conditions. The immediate consequence of
overdiagnosis and overimaging is an elevated risk of contrast media infusion, radiation damage,
and increased expenses within the global healthcare system. The subject of the expenses
associated with overdiagnosis is closely linked to the use of improper or inadequately justified
imaging procedures. The ethical principles of trust and proper behavior are emphasized, since the
primary ethical issues in radiology arise from the justification of medical exposures for patients
during treatment. Close communication and collaboration among all doctors involved in patient
care is crucial for determining the need for imaging examinations. This collaboration should
carefully consider the potential drawbacks of ionizing radiation and the benefits it offers to the
patient's overall treatment.
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1. Introduction

The discipline of biomedical imaging, namely in the domain of radiology, has seen
significant growth and development in the last 10 years. The current function of the radiologist is
being questioned as physicians are increasingly relying on pictures. Over the last two decades,
the advancement of medical imaging has unquestionably improved patients' life expectancy and
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quality of life [1]. This progression demonstrates the use of advanced ionizing and non-ionizing
radiation technologies, such as multidetector computed tomography (MDCT), positron emission
tomography (PET), and magnetic resonance imaging (MRI). However, a portion of this
development might be ascribed to the over use of imaging services.

2. Overuse

Several key factors that contribute to the excessive ‘use of imaging include the behavior of
referring physicians, self-referral for additional radiological examinations, duplicate imaging
studies, defensive medicine, missed educational opportunities when inappropriate procedures are
requested, patient demand, payment mechanisms [2]. Self-referral has been recognized since the
1920s, prior to the introduction of advanced technologies in radiography. However, experts
largely agree that its frequency has risen in the last 20-30 years [3]. Self-referral can occur in two
primary forms: firstly, when a physician who is not an imaging specialist (or a non-physician
provider) refers patients to their own on-site imaging services; and secondly, when physicians
refer their patients to external facilities in which they have a personal financial stake. Self-
referral occurs when a referring physician has a conflict of interest because they may prioritize
the financial gain from performing a treatment above the medical need of the operation.

3. Defensive medicine

Defensive medicine is the practice of using diagnostic or therapeutic measures primarily to
protect against prospective malpractice lawsuits rather than to assist the patient. Defensive
medicine is a significant and prevalent issue in modern medicine, leading to excessive use of
imaging. However, its use has a poor likelihood of really improving patient outcomes. The issues
revolve on the apprehension of overlooking unforeseen or uncommon discoveries and the fear of
legal action. Additional factors include the desire to prevent an erroneous diagnosis or to save
expenses. Ordering diagnostic exams in a defensive manner may result in overdiagnosis, which
refers to the identification of novel results that do not have a major effect on health. This, in turn,
may lead to unneeded measures being taken.

4. lonizing radiation-based imaging services

Ionizing radiation-based imaging services, such as whole-body CT scans, are increasingly
being advertised directly to the public. Individuals are sometimes encouraged to visit imaging
facilities on their own for specialized investigations. Frequently, these studies incur high costs
and provide uncertain advantages for the persons participating in them. Furthermore, clinicians
should actively promote patients to disclose any prior imaging exams they have received to
prevent redundant scans. Duplicate imaging investigations can occur when attempts to locate
prior tests are inadequate or unsuccessful. Replicating research leads to excessive use of medical
imaging [6].

Recent study indicates that over 33% of healthcare expenditures are redundant, ineffective, or

have a negative impact on patients [7]. Unwarranted imaging scans seldom uncover the
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underlying cause of patients' complaints, although they may yield incidental findings that need
further imaging or interventional treatments for clarification [8]. Diagnostic imaging in isolation
does not enhance patient well-being and does not inherently provide any benefit to patients. The
only potential advantage of imaging is contingent upon a modification in patient therapy. Hence,
comprehending the significance of imaging necessitates integrating imaging into a structure of
medical decision-making and the choice of appropriate treatment. Additionally, diagnostic
imaging inherently carries the possibility of yielding both false-positive and false-negative
findings. Hence, it is crucial to recognize that imaging information should not be regarded as
absolute, but rather should be comprehended within a particular clinical framework that
incorporates the patient's medical history, prior radiological tests, and other clinical data. This
comprehensive approach allows for a more reliable determination of whether a specific diagnosis
is confirmed or ruled out [9].

The presence of potential self-interest among policy makers, payers, doctors, imaging
industry, and patients highlights the ethical obligations of trust and proper behavior. The over use
of medical imaging contributes to the escalating expenses in global healthcare systems and
exposes people, as well as the general community, to avoidable radiation levels [10]. The rising
healthcare expenses and fragmentation of medical treatment may be attributed to the lack of
cooperation and coordination across many sectors, such as radiologists, industry, referring
doctors, healthcare service payers, and public interest organizations.

The notion of distributive justice in bioethics states that healthcare resources should be
allocated in a manner that is fair and equal. Providing pricey non-essential health treatments to
one section of society while another sector lacks needed services is immoral due to limited
resources for healthcare [11]. Although there is ongoing inequality in the allocation of healthcare
resources in the United States, it is important to inquire if new medical techniques compromise
the equitable distribution of health resources.Considering the significance of this topic and the
substantial economic consequences it might have, it is crucial to reinstate impartiality.

When discussing radiological protection in greater detail, we often encounter not only
unnecessary or unsuitable medical tests, but also imaging techniques that may have harmful
consequences on patients, particularly when contrast agents are administered and there is
exposure to radiation. The primary ethical dilemmas in radiology arise from the need to justify
the medical radiation exposure of patients throughout the course of their treatment. Patients are
deliberately exposed to medical procedures with the aim of directly benefiting their particular
health. In comparison to other planned exposure situations, the responsibility for justifying the
use of a particular procedure lies primarily with the profession rather than with government or
regulatory authorities. The relevant physician, who should have knowledge of the risks and
benefits associated with the procedures, ultimately bears the responsibility for justifying their use
[12, 13].
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If radiological examinations are performed beyond what is necessary for good medical
practice, the only outcome may be an unwarranted potential risk for patients, without any actual
benefit. This would violate the fundamental principles of radiological protection and medical
ethics [14], leading to an impractical application of these principles. The possible hazards and
uncertainties related to radiation exposure play a crucial part in determining whether to proceed
with a therapy. Additionally, the intricacy of effectively conveying these risks must be
considered. Indeed, informed consent entails more than just obtaining a patient's signature on a
consent form. It is a communication process that necessitates additional time to ensure a
thorough and genuine informed consent. This is also closely tied to the crucial matter of
allocating sufficient time for each individual patient.

Assessing the suitability of a method involves understanding the consequences of the action
and the ethical and social standards that should guide judgments on that action. The International
Commission on Radiological Protection (ICRP) has developed and continues to develop a
system of radiological protection based on three pillars: the science of radiological protection, a
set of ethical values, and the experience gained from the daily practice of radiological protection
by professionals [15, 16]. The process of measuring the advantages and disadvantages is often
challenging, and the point at which an action becomes suitable or unsuitable might differ across
individuals and groups of patients [17]. Furthermore, it is clear that ethics alone cannot give a
conclusive resolution to difficulties and challenges. However, it may surely provide valuable
perspectives on the principles and philosophy of radiological protection. This approach may
facilitate communication between professionals, as well as between professionals, patients, and
the general public, in order to emphasize the importance of values and preferences while
considering the possible advantages and disadvantages.

In relation to the ethical aspect of radiological protection, it is worth noting the work of
Giovanni Silini. In his Sievert Lecture in 1992, Silini examined the ethical basis of the
radiological protection system. He emphasized that the system was developed in a rational
manner, while also striving to act in a reasonable manner. The recent ICRP Publication on
Ethical Foundations of the System of Radiological Protection [15] highlights the core ethical
values that underpin radiological protection. These values align with the system's three
fundamental principles: justification, optimization, and individual dose limitation, and are aimed
at achieving the goals of the radiological protection system.

The present system of protection is based on four ethical values: beneficence/non-
maleficence, prudence, justice, and dignity. The origin of medical ethics can be traced back to
the Hippocratic oath and more recently to the approach developed by Beauchamp and Childress
[19, 20], which is based on the four principles of biomedical ethics: autonomy, which refers to
the right of patients to make their own decisions; beneficence, which involves acting in the best
interest of the patient; non-maleficence, which emphasizes the importance of avoiding harm; and
justice, which requires fairness in healthcare. The ethical principles underlying the system of
radiological protection align closely with the concepts of biological ethics. This alignment is

Chelonian Conservation and
Biologyhttps://www.acgpublishing.com/



2163 THE CHALLENGES OF INCIDENTAL FINDINGS AND OVERDIAGNOSIS IN RADIOLOGICAL PRACTICE

evident in the integration of beneficence and non-maleficence into a unified concept, the
substitution of autonomy with dignity, and the inclusion of caution.

5. Overimaging

Overimaging refers to the use of imaging methods in situations when it is unlikely to provide
any extra benefits for the patient. This practice may lead to an increase in the average radiation
dosage received by the population due to medical exposures. assessing the moral duty of
healthcare practitioners to avoid causing injury, the ethical recommendation is to reduce the risk
by carefully assessing and doing operations that are adequately prescribed and executed, with the
benefits outweighing the risks. Simultaneously, there exists an ethical significance pertaining to
the societal advantage, which is not attained and often ignored, when there is an imbalance
between health outcomes and the associated expenses [22,23,24].

Supply and demand are seen as the primary processes behind overimaging. The increased
accessibility of advanced medical procedures and the growing demand from patients and
referring clinicians can lead to the perception that medical imaging provides comfort to both
patients and clinicians. However, it is important to note that the benefits of imaging may be
exaggerated, while the associated risks and costs are often overlooked [25]. The inclusion of
individual health assessment, as outlined in the latest European legislation on radiation safety
(BSS), may contribute to an increase in needless medical tests.

The duty to promote the well-being of the patient must be weighed against the duty to avoid
causing harm, in order to ensure that the benefits outweigh the harms (beneficence, non-
maleficence) [26]. Paying attention to these ethical principles can be challenging when the risks
are uncertain, such as in the case of low doses. Overestimating hazards may lead to the
avoidance of a potentially beneficial imaging treatment, while underestimating risks may raise
the risk for both the patient and society without any benefits for the patient [27, 28]. Prudence is
a crucial characteristic while making decisions in uncertain situations. Prudence should not be
equated with conservatism or a complete avoidance of risk. Rather, it encompasses and guides
the decision-making process, and extends beyond the mere consequence of such actions.

Prudence may be defined as the capacity to make a thoughtful and educated choice in the
face of ambiguity, even when the entire repercussions of the chosen course of action are not
known. The concept of justification integrates the ethical principles of doing good and avoiding
harm, together with the ethical guideline of caution. Practicing ethical behavior and effective
communication is a wise and necessary aspect of justification, particularly to prevent potential
overimaging [21]. Justice, as a fundamental principle, requires fair and impartial treatment for
every individual. An appropriately timed imaging examination, conducted with careful
consideration of its necessity and efficiency, can provide substantial benefits to both the patient
and society. However, excessive use of imaging leads to the inappropriate allocation of
resources, which could otherwise be utilized for other medical purposes, thereby undermining
the equitable distribution of advantages and disadvantages. Justice is connected to our perception
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of fairness. When it comes to radiation danger, it is important to pay special attention to
preventing excessive imaging of youngsters due to their increased vulnerability to the harmful
effects of radiation, as compared to adults [28].

This is especially accurate when considering the rapid and significant rise in radiological
tests over the last several decades, resulting in a higher number of imaging results that are
unrelated to the initial diagnostic problem. Market research studies have shown that the number
of computed tomography (CT) exams in the USA has doubled from 3 million per year in 1980 to
6 million per year in 2006. The projected annual growth rate falls between 8 and 10% [29,30,31].

6. Conclusion

Although the benefits of greater mortality reduction justify the radiation exposure risks
associated with screening imaging, the negative impact of overdiagnosis cannot be ignored. In
emergency imaging, both overdiagnosis and overuse contribute to increased radiation exposure
for patients without any corresponding clinical benefits. Practically, the pursuit of rationality and
tolerance involves a continuous endeavor to make sensible decisions, drawing upon acquired
information, ethical ideals, and experiences. Effective and compassionate communication,
together with including the patient in the decision-making process, may assist in selecting the
greatest option for the patient's overall health.
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