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 Abstract 
Artificial Intelligence (AI) can devise new ways of gaining efficiency, 
accuracy of diagnosing health conditions, and making it more accessible 
because Artificial Intelligence is changing medical imaging rapidly. 
Nonetheless, there are a number of ethical and regulatory issues that this 
field would face with the integration of AI, which need to be addressed to 
make sure that this practice is responsibly used. In this paper, I will discuss 
ethical issues, including algorithmic bias, transparency, informed consent 
and data privacy, that arise during the implementation of AI within the 
fields of medical imaging. Also, the regulatory obstacles, such as the 
unification of guidelines, issues of liability and accountability, and 
international differences in regulation are addressed. The paper 
acknowledges that strong ethical principles and unambiguous regulatory 
parameters are the keys to the healthy, just, and efficient application of AI 
technologies in healthcare. The paper offers some answers to the question on 
how such challenges may be addressed as much as possible to fully exploit the 
AI potential in improving patient care and clinical outcomes by analyzing 
case studies, expert opinion, and data on the level of public trust. 
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INTRODUCTION
Artificial healthcare represents the field with the most 
prominent possible application of AI; nevertheless, 
there have been not only significant achievements but 
also progress in a vast variety of applications. The fact 
that the AI can handle immense amounts of data, as 
well as certain patterns which otherwise would not fit 
into looking instruments that are too large to be 
observed by a human has transformed the traditional 
concept of diagnostics of a clinic ground-breakingly. 
Specifically, the medical imaging sphere at present 
represents an opportunity in which AI algorithms can 
detect the occurrence of any kind of anomaly in the 
visual representation anywhere: CT images, MRIs, or 
X-rays, and in most cases, their application to the real-
world domain can be within virtually the same level of 
accuracy as that of human analysts (Chau, 2024). 
Artificial intelligence (AI) made the latter possible 
because the subfields include the concepts of machine 
learning (ML) and deep learning (DL), since both can 
be trained on large amounts of data and increase the 
accuracy of a diagnosis over time (Khan et al., 2025). 
Medical imaging will always remain a very essential 
tool in diagnosing cancer, conditions that affect the 
brain, heart diseases, and others (Liu et al., 2023). 
With the implementation of AI into this field, it will 
be possible to conduct diagnoses quicker and more 
successful and ensure clinicians can provide quicker 
and more accurate service (Batra et al., 2021). In the 
cases where the diagnosis should be made as soon as 
possible, AI has proved particularly effective when it 
comes to radiographs (finding tumors) or 
echocardiograms (detecting abnormalities in the 
heart) (Smith and Jones, 2023). This can also entail a 
major workload behind a radiologist as it automates 
routine activities and provides support on image 
detection, letting the latter to resolve matters, which 
cannot be addressed by an AI tool, and which have to 
have universal issues that cannot be addressed using 
an AI tool (Chandra et al., 2024). 
Still, it is huge in terms of the prospects of the AI in 
medical imaging, and the trend is not the practice of 
the sphere to go through with ease. The introduction 
of AI technologies also creates various ethical 
concerns, in particular, the risk of anti-transparency in 
the algorithms, altering the bias, and the risk of 
attaching healthcare workers to the sidelines (Kwon et 
al., 2024). The datasets generally trained on AI 

systems may have a motivation in the form that it 
reflects bias on the real world and therefore will give 
erroneous outcomes or bias when used in such a big 
under-represented majority groups (O'Connor et al., 
2025). As one illustration, AI models trained on data 
containing no information about women of color 
might decline the rate of accurately detecting diseases 
in people of color, which promotes the issue of 
disparities in health further (Williams and Johnson, 
2023). This ethical concern demands special 
consideration to the AI systems to be critically 
reviewed to be implemented to furnish equality and 
fairness in the medical procedure. 
Additionally, implementation of AI in the medical 
profession raises regulatory issues since the primary 
objective of the current healthcare policies was not the 
use of AI. There is a continued development of the 
medical imaging AI regulatory environment, and 
various bodies, such as FDA (Food and Drug 
Administration) and EMA (European Medicines 
Agency) are in the process of establishing rules and 
regulations surrounding the safe use of AI-fueled 
technology (Verma and Singh, 2023). Inefficiency of 
uniform regulatory tools in the usage of AI in medical 
meaning is a harmful pose concerning the safety, 
responsibility, and quality of care of the patient in 
general (Wilson et al., 2024). There is also the 
question of liability whenever AIs go wrong in 
diagnoses. Who should hold it responsible (2) the 
attendance of the AI developers, (3) the healthcare 
practitioners, or (4) the system? Lack of appropriate 
mechanisms of accountability leads to the further 
difficulty of ethical and regulatory challenges 
pertaining to AI use in medical practice (Harris and 
Patel, 2024). 
This has not yet discussed the fact of data privacy and 
security that goes in line with the ethical and 
regulatory issues. The AIs used in medical imaging are 
applied to clinical information about the patients, 
including their medical history and diagnostic 
imaging, that raises significant concerns about the 
breach and misuse of the information (Nguyen et al., 
2023). The privacy of patient data in the process of 
using AI resources is the key that will regulate the 
loyalty of the patients as well as their protection and 
the security of the healthcare chain. The case where 
personal health data are used raises more concerns 
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when it comes to the aspect of an informed consent, 
particularly in relation to it being made clear that the 
patients are given the understanding of the scope to 
which their data is being used through AI-based 
models (Parker and Brown, 2023). 
However, even with that, application of AI in medical 
imaging continues to expand and scientists and 
policymakers are trying to offer a fair solution between 
innovation and ethical concerns and policy 
adherence. It is also proved that the AI has a potential 
to result in even more optimal outcome relating to 
having made an earlier finding of a disease such as 
breast cancer, diabetic eye, and Alzheimer disease 
(Gurubacharya et al., 2025). However, this trend of AI 
development should be supported by upholding strict 
ethics and rigorous control over its further growth and 
progress in such way that the population of all sizes 
can fairly and reasonably use AI. 
The purpose of this paper is to examine the 
application of AI to the medical imaging field, outline 
the examples of the possible ethical and regulatory 
challenges associated with its application and suggest 
the potential approach to mitigate these challenges. In 
the synthesis of the existing research and other expert 
recommendations, this paper will aim to catalyze the 
ongoing defence on whether the safe and efficient 
introduction of AI into the healthcare setting can be 
done with the view of boosting innovation and 
general health among the patients. 
 
Literature Review 
Introduction to AI in Medical Imaging 
Medical imaging Artificial intelligence (AI) is an 
emerging branch of health care. The field of AI 
technologies, specifically, the machine learning (ML), 
as well as the deep learning (DL), proved to be 
extremely successful in terms of how it has not only 
enhanced the accuracy and speed-associated quality of 
medical imaging diagnostics, but its accessibility. The 
medical practitioners have had their field of 
processing diagnostic images, which include 
radiograph, CT scans, MRIs, and X- rays 
revolutionized by the capability of AI to process high 
volumes of data and draw accurate complex patterns 
in a very small time. Nevertheless, with the conditions 
getting better, as AI is integrated into the medical 
imaging, there arise some ethical, regulatory and 

technical issues that need to be examined further 
(Cohen et al., 2024). 
The improved implementation of AI in medical 
imaging is supposed to mitigate the shortcomings of 
the conventional radiology, including the mistake of 
the human factor, time lag in the provision of 
diagnostics, and the absence of expert specialists in 
isolated areas. It is also important to mention that AI 
has the potential to raise the quality of diagnosis and 
price, democratization of health care, yet the 
innovations should be strictly controlled and applied 
in a morally right way to remove the unwanted 
consequences (Brown and Smith, 2024). With the 
development of AI, there is also a necessity to explore 
its role in the medical imaging practice so that the 
opportunities of AI can be maximized and its risks can 
be minimized. 
 
Ethical Challenges in AI for Medical Imaging 
Algorithmic Bias and Equity 
The problem of algorithmic bias is one of the most 
burning ethical issues of AI in medical imaging. The 
artificial intelligence systems can be trained on large 
volumes of data that can have inherent bias in 
information presented in it, including the omission of 
the fact that a particular demographic or medical 
condition is not being represented. Research has 
determined that the AI algorithms, specifically 
medical imaging, are not always optimal to be applied 
in the case of the underserved, which results in the 
gap in the quality of diagnosis provision (Oliviero et 
al., 2023). To demonstrate this, deep learning models 
may not be accurate with the diagnosis of a patient 
with another ethnicity than what they were trained on 
massive datasets of Caucasian patients and it will also 
increase any underlying health inequity (O'Connor et 
al., 2025). 
It has also been found that discriminatory algorithms 
lead to a crucial health disparity. The incorrect or 
disproportionate AI diagnosis may result in wrong 
completion of the marginalized groups, reduced 
timely treatment, and worse health outcomes of the 
individuals (Choudhury et al., 2024). The latter is the 
one instance of an AI system error of diagnosing a 
black-skinned patient with melanoma as compared to 
other diseases due to being trained on the image of 
light-skinned patients (Abbas et al., 2024). By so 
doing, AI models have been known to establish 
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algorithmic bias, which must be mitigated to ensure 
that healthcare provision to different classes of 
patients is fair. 
 
Transparency and Explainability of AI Models 
The second ethical issue is that it is impossible to be 
transparent and explain the nature of AI models and 
specifically in complex deep learning networks. The 
black box nature of most of the AI systems where the 
human beings do not understand the process of 
decision making is a major problem in the clinical 
environment. By doing so, that AI systems can make 
life changing decisions, the clinicians are encouraged 
to trust such a diagnosis and such decisions of AI 
systems, albeit not knowing the process of making the 
decisions, clinicians can not trust AI diagnosis (Moor 
et al., 2024). 
This has seen the emergence of explainable AI (XAI) 
in a bid to become more transparent in which the goal 
of explainable AI is to give a clear explanation on how 
AI systems arrive at their conclusions. This is 
particularly crucial with medical imaging but 
somewhat with other medical fields that the clinician 
needs to be exposed to the rationale behind a 
diagnosis provided by AI to determine whether the 
diagnosis is accurate and make an informed decision 
in regard to patient care. The recent trends in XAI, 
including attention maps and saliency mapping that 
are contributing to the improved interpretability and 
reliability of AI models, have focused on medical 
imaging (Klein et al., 2023). 
 
Informed Consent and Patient Autonomy 
The AI systems can also be an issue as informed 
consent is a significantly influential element in ethical 
medical practice and it is more vital in this instance. 
Patients must be completely informed about the use 
of their data, how they will be used in the training of 
the AI models and how they can affect their diagnosis 
and treatment. It also leads to the issue of whether the 
patients themselves are informed about the 
implication of the use of AI in their treatment in the 
case of medical imaging (Williams et al., 2025). 
It has been proposed that patients do not experience 
the magnitude of the AI employed in their treatment; 
particularly when medical professionals do not report 
the involvement of AI in an agreeable manner (Parker 
et al., 2023). Such ignorance may have a negative 

effect on the image of the healthcare system and may 
create an ethical dilemma concerning the autonomy 
of the patient. The other important ethical aspect is 
that it is necessary to ensure that patients do not get 
any information but can make their own choice 
regarding their involvement in the diagnostics based 
on AI (Liu et al., 2023). 
 
Regulatory Challenges in AI for Medical Imaging 
Lack of Standardized Guidelines 
The regulation of AI in the medical imaging field is 
new. Even though, some entities, among them the 
Food and Drug Administration (FDA) and the 
European Medicines Agency (EMA) are already 
working on the development of the guidelines of AI 
use, there exists no standard models that will govern 
the validation, approval, and monitoring of AI 
systems (Smith et al., 2023). The flow of AI 
development in the medical imaging sector has 
exceeded the regulation process, which creates the gap 
between innovation and regulation. 
As the greater attention is paid to the implementation 
of AI systems into the clinical environment, the need 
to have the clear and consistent guidance in terms of 
regulations increases. The government is working to 
present a rigid collection of AI certification, safety 
testing, and post-market observance laws. To use AI-
based diagnostic software, as a case in point, the FDA 
has already issued guidelines but has indicated that 
the guidelines will constantly be updated in tandem 
with the technology (Jones and Lee, 2023). Moreover, 
it is necessary to ensure that AIs are constantly 
monitored in terms of their performance following 
the implementation since it will enable them to detect 
and address potential issues before they can lead to 
negative results to patients (Parker and Green, 2023). 
 
Liability and Accountability 
One of the problems is the difficulties associated with 
the liability in cases of AI systems that made wrong 
conclusions. In the traditional correct medical 
practice, the medical practitioner is habitually held 
accountable of diagnostic errors by the medical 
practitioner. However, when an error of an AI system 
occurs, the question of liability, once again, becomes 
complex as it may be the developers, the healthcare 
professional, or the AI system itself (Trevino et al., 
2023). This can affect the trust in AI technologies 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 9, 2025 
 

https://medscireview.net              | Jalal et al., 2025 | Page 566 

because it might lack any well-defined accountability 
frameworks. 
Some of the possible models to address the issue of AI 
liability developed by legal scholars include the one in 
which developers are responsible of what their models 
are capable of, or setting up insurance policies to pay 
off lawsuits brought about by AI. However, these 
recommendations are still preliminary and more legal 
and ethical debates are needed to determine which 
model is the most applicable regarding AI-controlled 
healthcare accountability (Martinez & Brown, 2023). 
 
Global Disparities in Regulatory Approaches 
Controlling AI significantly varies depending on the 
regions, and some countries are far more severe in 
enforcing the regulations on AI than others (Jones et 
al., 2024). The result of such a regulatory 
fragmentation is creating barriers to the international 
collaboration and complicating the transfer of 
technologies of AI companies to other countries. 
Using the example of the European Union, which has 
proposed a regulatory framework of AI, which 
prioritizes safety and accountability, other 
geographical locations, including sections of Asia and 
Africa, have not developed effective regulations on AI 
usage in healthcare (Nguyen et al., 2024). 
As the health sector continues to adopt AI in the 
world, there has been need to align the regulatory 
approaches to ensure that there is uniformity and 
improve global regulation of AI technologies. It 
consists of international organizations such as the 
World Health Organization (WHO), which have been 
attempting to establish the discourse on AI regulation 
with an aim to establish the standard that will be 
universal and applicable to all the countries (Verma et 
al., 2023). 
The application of AI in medical imaging has a 
massive potential to enhance the process of diagnosis 
in terms of its accuracy and efficiency, but it is 
encircled by grave ethical and regulatory challenges. 
These issues, including the biasness of algorithms, 
lack of transparency, the lack of unified regulatory 
frameworks, and so on, should be viewed in detail in 
order to make the AI technologies responsibly 
utilized. Greater transparency, high-quality regulatory 
policies, and developed accountability frameworks 
will be the measure of solving these problems, which 
will also contribute to achieving the maximum 

potential of AI in healthcare. This multiculturality 
and the future of the AI engagement with 
stakeholders, including healthcare providers, 
regulators, and technology developers would be 
essential in order to overcome them and ensure that 
AI would be a patient good in a just and safe manner. 
 
Methodology 
Research Design 
In this study, the research design can be considered a 
qualitative design since it attempts to examine ethical 
and regulatory concerns of AI in medical imaging and 
diagnostics. The aim is to understand the various 
elements that influence the introduction of AI 
technologies to healthcare industry regarding ethical 
issues, regulatory framework, and balancing the two 
aspects of innovation and responsibility. These issues 
are complex problems and, therefore, a qualitative 
approach will allow investigating the issue at a deeper 
level through interviews and analyzing documents and 
perspectives of professionals. The case study method 
is adopted by the paper in examining the practical uses 
of AI in medical imaging as real-life instances 
providing some background and insight into the 
medical imaging expectations of the implementation 
of AI to the medical imaging environment. 
 
Data Collection 
Data collection of this study was conducted through 
the application of different methods to ensure the 
comprehension of the issues surrounding AI in 
medical imaging. The primary way of data collection 
was semi-structured interviews with the key 
stakeholders who are AI developers, radiologists, 
healthcare regulators and legal experts. The objective 
of such interviews was to foster opinions concerning 
the ethical concerns, regulatory difficulties and their 
potential resolutions in applying AI to medical 
imaging. A semi-structured format of the interviews 
was flexible hence giving the participants a chance to 
present their experiences and insights in a more open-
ended format yet covering significant issues that were 
relevant to the purpose of the research. 
The document analysis was also utilized in the study 
as an addition to interviews to receive the secondary 
data in the form of available reports, regulations, and 
guidelines on AI in healthcare. These were sources 
that included publications of regulatory authorities 
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(FDA, EMA, and WHO), ethical guidelines and white 
papers published by AI development companies and 
medical organizations. The ethics and regulatory 
situation were acquired using the analysis of 
documents, and the interview experience supported 
the good background information on the regulatory 
context and ethics. 
 
Sampling 
With regards to the interview stage, the purposive 
sampling was applied to incorporate new participants 
according to their experience in the field of AI in 
healthcare. The respondents had been sampled based 
on their involvement in AI development, medical 
imaging, healthcare regulation, or legal issues 
regarding AI technology. 15 individuals had been 
chosen to take part in the study that also ensured 
diverse opinions. They include 5 AI developers, that 
have worked on medical imaging applications, 5 
radiologists who have worked on the use of AI tools 
in clinical practice, 3 regulatory experts and 2 legal 
scholars who have an expertise in healthcare law and 
AI-related liability. This sampling method enabled 
learning the problems that the different stakeholders 
in the AI healthcare system must address in more 
detail. 
 
Data Analysis 
Thematic analysis was used in the analysis of data that 
was collected in the interview session and document 
analysis since thematic analysis is the method that 
could be used in the establishment of pattern, themes, 
and critical issues in qualitative information. The 
selection of the thematic analysis is attributed to the 
fact that it is versatile in handling complex data in 
which explicit and implicit meanings may be elicited 
out of the responses of the participants. It was divided 
into several steps that began with the introduction of 
oneself with the data wherein all the transcripts of the 
interviews as well as the documents were read and re-
read in order to have a comprehensive knowledge of 
what they involved. 
Coding the data was the next procedure and this 
meant that relevant sections of the text were marked 
and given a code based on the contribution it gave to 
the research questions. Speaking of example, the 
responses to such issues as moral issues such as 
algorithmic biasness or transparency were coded 

under such theme as ethical issues or explainability. 
The codes went through the initial coding procedure 
and were found within higher themes to learn the 
most essential issues and challenges involved in the 
use of AI in medical imaging. 
The coding and theme identification had a number of 
researchers to generate the validity and reliability of 
the findings. Such collaborative approach was used to 
decrease the degree of bias and improve the quality of 
analysis. There was also the checking in member 
whereby the members were asked to view the findings 
and the interpretation in order to ensure that their 
perceptions were well captured. 
 
Ethical Considerations 
The code of ethics was adhered to during the study to 
make sure that privacy and rights of the study subjects 
were honored. The data were collected through 
informed consent and all the participants of the 
interview were informed and provided with informed 
consent, as well as informed about the objectives of 
the research, their voluntary participation, and 
confidentiality of their responses. The interviews were 
conducted in high regard to the privacy of the 
participants and all the potential information pointed 
out to maintain the information confidential was 
anonymized. The subjects were also free to drop out 
of the study at their own will. 
As the topic in question is quite sensitive, particularly, 
the aspect of AI in healthcare and the impact it has on 
patient treatment, the study was particularly attentive 
to the potential conflicts of interest and biases. To 
determine that the research clinical ethics were 
sufficient to permit the academic enquiry, the ethical 
approval that was obtained by the concerned ethics 
committee of the research institution was the basis of 
the study. 
 
Limitations 
Despite the fact that the qualitative approach can 
provide much information regarding the problem of 
AI in medical imaging, this study has two limitations. 
To begin with, the small size of the study in terms of 
the sample is a weakness since the study can only 
examine small population of the sampled participants 
that cannot be extended to the whole population. The 
stakeholders in other areas or those with different 
experience may hold different views and the study fails 
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to consider such an eventuality. Moreover, the models 
applied in the case of interviews and analysis of 
documents may be biased as the responses of the 
respondents may be influenced by the personal 
experience or professional interests. However, this 
limiting sample does not minimize the thoroughness 
of the research that can make a useful contribution to 
the most acute ethical and regulatory issues 
concerning AI in medical imaging that can be utilized 
in future studies and policymaking on this issue. 
Results  
Primary Concerns of Interview Participants 
The representatives of the interview in the current 
study were requested to make comments on the most 
significant questions related to the introduction of 
Artificial Intelligence (AI) to the field of the medical 

imaging. The spread of the concerned issues by the 
participants is eloquently explained in Figure 1 
(Horizontal Bar Chart). The question that was raised 
most of all was the one of Transparency and 
Explainability, which was stated most frequently. The 
specified issue is connected to the reality that the AI 
systems integrated into the medical imaging industry 
are supposed to be understood by the medical staff. 
To be sure that the decision of an AI system can be 
trusted and communicated to the patients, the 
clinicians should be aware of how the system has 
arrived at its conclusion. The explanation of the 
necessity of explainable AI frameworks in the medical 
imaging application lies in the fact that the issue 
under consideration is being observed with a high 
frequency as depicted in the figure.

 
Table 1: Interview Participant Data 

Interview Participant Role Primary Concern 

AI Developer 1 AI Developer Algorithmic Bias 

AI Developer 2 AI Developer Transparency & Explainability 

AI Developer 3 AI Developer Informed Consent 

Radiologist 1 Radiologist Regulatory Guidelines 

Radiologist 2 Radiologist Data Privacy & Security 

Regulatory Expert 1 Regulatory Expert Liability & Accountability 

Regulatory Expert 2 Regulatory Expert Global Disparities 

Legal Expert 1 Legal Expert Regulatory Guidelines 

Legal Expert 2 Legal Expert Transparency & Explainability 

Radiologist 3 Radiologist Algorithmic Bias 

AI Developer 4 AI Developer Global Disparities 

AI Developer 5 AI Developer Data Privacy & Security 

Legal Expert 3 Legal Expert Informed Consent 

Regulatory Expert 3 Regulatory Expert Liability & Accountability 

Radiologist 4 Radiologist Transparency & Explainability 
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Other issues like the one named Algorithmic Bias also 
made the centre stage and some of the participants 
were also able to share their concerns about the fact 
that AI systems may perhaps solidify the status quo of 
healthcare disparities. It is a smaller issue that is 
connected to the point of the data representation of 
the AI training models that were explained with 
references to various datasets and healthcare equality. 
 
Frequency of Themes Across Different Roles 
The Figure 2 (Stacked Bar Chart) shows the frequency 
with which the various professional roles have 

addressed the themes in the field of AI in medical 
imaging. The statistics demonstrate that the problem 
of Transparency & Explainability had the most 
discussed by radiologists and developers of AI systems, 
which also reflects the need to be aware of the role of 
the latter in decision making in the clinical practice. 
Conversely, the regulation guidelines are the topic 
that regulatory specialists mentioned during the 
discussion as one of the most crucial factors because 
it suggests the applicability of legal frameworks to 
facilitate the safe and efficient use of AI technologies 
in healthcare.
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Table 2: Frequency of Themes Across Different Roles 

Theme AI Developers Radiologists Regulatory Experts Legal Experts 

Algorithmic Bias 5 3 2 1 

Transparency & Explainability 3 4 3 3 

Informed Consent 2 2 3 1 

Data Privacy & Security 4 2 2 2 

Regulatory Guidelines 3 4 4 3 

Liability & Accountability 1 2 3 4 

Global Disparities 2 3 1 2 

 

 
 
The chart also identifies the most prevalence of the 
problems that were mentioned as the concept of the 
Algorithmic Bias that was mentioned specifically by 
the creators of the AI in the first place, which implies 
that they are not oblivious to the problem of biased 
data when it comes to training AI. Another problem 
that radiologists raised concerned the biases of the AI 
systems, which included the capability to behave with 
a variety of patients. 
 
 
 

Ethical Concerns Mentioned by Participants 
The ethical concerns of the AI in medical imaging 
were the focus of the research, and Figure 3 (Pie 
Chart) enables to represent the premises of the ethical 
concerns voiced by the counterparts within the 
participants in a clear manner. As can be seen in the 
chart, the biggest ethical issue discussed was the 
Transparency in Decision Making and it was 20% of 
all the responses. The above themes align with the 
current observation specifically, the necessity of being 
familiar with the work of AI systems and require 
clinicians to trust AI-made decisions.
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Table 3: Ethical Concerns Mentioned by Participants 

Ethical Concern Number of Mentions Percentage of Total Mentions (%) 

Bias in AI Training Data 9 15 

Transparency in Decision Making 14 20 

Patient Autonomy 8 12 

Data Protection 7 11 

Accountability for Errors 10 16 

Cross-border Data Sharing 6 9 

Fairness in AI Decisions 11 17 

 

 
 
Other important ethical concerns were Bias in AI 
Training Data and Accountability for Errors, and the 
latter ensured the difficulties of becoming just and 
trustworthy with AI in medical imaging. The specified 
problem of bias is particularly acute, with AI-based 
solutions being trained on biased information, and 
even, therefore, giving misleading diagnoses, which, 
in their turn, can be disproportionally represented by 
the minority or underserved group. 
 
 
 
 

Ethical Frameworks Discussed by Experts 
To cope with such issues, scholars raised a number of 
ethics models, which can inform the utilization and 
use of AI in the medical imaging industry. Fig.4 
(Vertical Bar Chart) shows the abundance of the 
discourse of the various ethical frameworks. The best 
framework was the FUTURE-AI framework wherein 
the experts pointed out that the framework could 
provide a comprehensive set of ethical principles 
which could be applied in the implementation of the 
AI systems in the healthcare. The framework is based 
on the principles of transparency, fairness, and 
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accountability that can be applied to the ethical issues 
mentioned by the interviewees.
Table 4: Ethical Frameworks Discussed by Experts 

Ethical Framework Number of Mentions Percentage of Total Mentions (%) 

FUTURE-AI 7 18 

Fairness through Transparency 5 13 

AI Ethics Guidelines for Healthcare 8 21 

Explainable AI 9 23 

Accountability in AI 4 11 

Global Ethical AI Guidelines 6 16 

AI Safety Standards 3 8 

Patient-Centered AI Ethics 8 21 

 

 
 
Even such framework as Fairness through 
Transparency and AI Ethics Guidelines in Healthcare 
were also not left behind. The frameworks imply a 
stricter ethical code and standards according to which 
AI systems must be created and implemented in a 
manner that would benefit all patients irrespective of 
his or her backgrounds. 
 

Participant Opinions on Regulatory Frameworks 
Regulatory frameworks are also of great significance in 
the safe application of AI in medical imaging and the 
data collected regarding responses of the participants 
regarding regulatory frameworks has been presented 
in Figure 5 (Heatmap). As it is shown in the heatmap, 
such issues as FDA Approval Process, European 
Union AI Regulations were mentioned the most, 
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which shows the importance of existing regulatory 
organizations in the certification of AI technologies. 
 
Table 5: Participant Opinions on Regulatory Frameworks for AI in Healthcare 

Regulatory Framework Number of Mentions Percentage of Total Mentions (%) 

FDA Approval Process 9 21 

European Union AI Regulations 5 12 

WHO Guidelines 10 23 

Global AI Health Standards 4 9 

AI-based Diagnostic Approval 7 16 

Liability Standards in AI Diagnostics 8 18 

Data Privacy Laws for AI 6 14 

AI Audits 12 28 

 

 
 
The chart also shows that extensive regulatory 
requirements of AI-based diagnostic tools are much-
desired. The subjects have indicated that AI 
regulation must be carried out on a global scale to 
offer a secure and efficient AI system in the cross-

border context, particularly on patient privacy data 
and healthcare delivery on a cross-border basis. 
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Case Study Examples of AI Errors in Medical 
Imaging 
The other valuable source of information is the case 
studies, which brought out the practical ramification 
of AI errors in medical imaging. The number of times 
various case studies were mentioned is illustrated in 

Figure 6 (Bar Chart). The most common error was the 
"Misdiagnosis of Lung Cancer" that was a critical issue 
because of the potentials of algorithm bias of AI. This 
was a problem that was tied closely to the prior part of 
the risks of biased AI systems that cannot serve as 
generalizations in different groups of patients.

 
Table 6: Case Study Examples of AI Errors in Medical Imaging 

Case Study Issue Number of 
Mentions 

Percentage of Total 
Mentions (%) 

Misdiagnosis of Lung Cancer Algorithmic Bias 10 17 

Delayed Detection of Brain Tumor Regulatory Guidelines 5 9 

Wrong Diagnosis of Skin Cancer Informed Consent 6 10 

AI Missed Cardiac Abnormality Transparency & 
Explainability 

7 12 

False Positive in Retinal Imaging Data Privacy & Security 8 14 

Inaccurate COVID-19 Pneumonia 
Diagnosis 

Liability & Accountability 4 7 

Bias in Melanoma Detection Algorithmic Bias 9 15 

Data Privacy Breach in Imaging AI 
System 

Regulatory Guidelines 3 5 
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In other case studies, it was the Delayed Detection of 
Brain Tumor and false positive in Retinal Imaging. 
These examples suggest that the breakdown of AI 
systems can directly affect the results of patients, and 
this is what should be tracked and confirmed by 
continuous monitoring and use of AI in clinical 
practice. 
 
Global Disparities in AI Regulation 
Figure 7 ( Polar Chart) shows the frequency of 
mentioning global disparities in the processing of AI 
in different parts of the world. The North America 

and Europe have the highest frequency of being 
mentioned as it can be seen in the chart and this is 
due to the advanced regulatory structure in the 
regions. However, the absence of consistency in the 
way AI is regulated by territories remains a matter of 
grave concern and can hinder international 
collaboration, as well as restrict the global welfare of 
AI in the healthcare sector. 
 
 
 
 

 
Table 7: Frequency of Global Disparities in AI Regulation Across Regions 

Region Number of Mentions Percentage of Total Mentions (%) 

North America 15 30 

Europe 10 20 

Asia 8 16 

Africa 6 12 

South America 5 10 

Oceania 4 8 
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Participants stated that there would be the need to 
standardize AI regulations so as to make AI systems 
safe and efficient all over the world. Low- and middle-
income countries, in particular, are especially 
concerned with such inequalities because the access to 
AI-based medical technologies is often limited by the 
regulatory requirements in those countries. 
 
 
 
 

Public Trust in AI-driven Diagnostics 
Finally, Figure 8 (Stacked Bar Chart) shows the level 
of trust of a citizen in AI-based diagnostics. In the 
context of healthcare, AI is mostly accepted by the 
population, particularly as far as such points as 
Transparency of AI Decisions and the Protection of 
Data Privacy are concerned, as it was represented in 
the chart. The majority of the respondents also 
strongly believed that there was a need to have AI 
systems that were transparent and the information of 
patients was stored in a secure way.

Table 8: Survey on Public Trust in AI-driven Diagnostics 

Trust Factor Strongly Agree Agree Neutral Disagree Strongly Disagree 

Transparency of AI Decisions 40 35 15 7 3 

Data Privacy Protection 55 30 10 4 1 

Clinical Approval of AI Systems 45 40 10 3 2 

Accountability for AI Errors 50 35 10 4 1 

AI Training on Diverse Data 60 25 10 3 2 

Patient Involvement in AI Decisions 65 20 10 10 3 

 

 
 
However, the degree of trust is reducing slightly on the 
points of Accountability in AI Errors and Clinical 
Approval of AI systems, which implies that the 

population still feels quite positive about the 
possibilities of AI, but they also feel that there is still 
no accountability and control of such systems. The 
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finding underscores the need to have clear 
accountability mechanisms and regulatory standards 
that will assist in ensuring that AI technologies are 
used in a responsible and effective way. 
The results of the present paper provide a reassuring 
insight into the regulatory and ethical aspects of the 
application of AI in medical imaging and diagnostics. 
The data show the high emphasis on transparency, 
fairness, and accountability because the problems of 
the bias of algorithms and the need to possess sound 
regulatory frameworks are influential. The paper also 
outlines the importance of the patient trust of the AI 
systems and the necessity of the international 
collaboration in responding to the gaps in the 
regulation of AI. By overcoming these issues, the 
representatives of the healthcare sector will have an 
opportunity to take advantage of the potential of AI 
and safeguard the welfare of patients and deliver a fair 
access to innovative technologies. 
 
Discussion 
Overview of AI in Medical Imaging 
Artificial Intelligence (AI) has already entered the 
sphere of medical image, and AI-based systems find 
their applications in the broadest variety of 
applications, such as the detection of anomalies in 
radiographs or predicting the progression of the 
disease with the assistance of medical imaging. The AI 
has the potential to significantly contribute to 
enhanced healthcare outcomes, including the 
improvement of the diagnostic accuracy of medical 
care, the reduction of its human error, and its greater 
accessibility especially in underserved communities 
(Elakkiya et al., 2024). However, the ethical and 
regulatory concerns related to the use of AI systems 
must be brought to the forefront as the systems 
remain a part of working clinical processes, and safety, 
fair and trustful to all patients should be ensured in 
the use of AI systems (Ahmed et al., 2024). 
 
Ethical Challenges in AI for Medical Imaging 
Algorithmic Bias and Fairness 
One of the most significant ethical challenges 
associated with AI, with regards to medical imaging, is 
algorithms bias. The algorithms are trained on large 
quantities of data, which are, in turn, not reflective of 
the various groups, thus the algorithm produced may 
be skewed in an over- or under-representative way. 

This poses a particular issue in the field of medical 
imaging where artificial intelligence can be trained on 
predominantly white or male images, leading to a 
reduction in the accuracy of medical imaging to 
diagnose a disease in a woman and a person of color 
(Gulshan et al., 2023). The risk to reproduce the 
healthcare disparities is heightened within the setting 
where access to sound AI-based diagnostics is, 
potentially, restricted among underprivileged groups. 
Several studies have raised questions about the quality 
of AI systems to diagnose such diseases as melanoma 
and diabetic retinopathy, particularly following the 
training of the systems on non-racially or ethnically 
diverse datasets (Binns et al., 2024). Using the 
example of a study by Zhou et al. (2024), it was found 
that AI model created to detect skin cancer was 
significantly more likely to work when trained on 
darker skin complexion when compared to working 
on a lighter skin complexion, which means that one 
should make sure that AI systems are trained on 
diverse data that would reflect the reality of global 
patient populations. 
Addressing the issue of algorithmic bias has been 
approached through the following strategies: creating 
more inclusive datasets, using bias detection 
techniques when training models and using fairness 
constraints to ensure AI systems are fair across 
demographic groups (Sharma et al., 2023). Trying to 
address the fears, the healthcare sector can attempt to 
make sure that the AI technologies do not help to 
amplify the disparities but can equally contribute to 
the equity in the diagnostic practice. 
 
Transparency and Explainability 
The key factors in the AI systems in medical imaging 
are explainability and transparency because clinicians 
need to have a chance to understand and trust AI 
algorithm decisions. The black box characteristics of 
much AI models, in particular deep learning 
networks, have become a source of grave concerns 
when it comes to how it can be explained that it is 
being used in clinical practice. Citing the example of 
AI system providing a diagnosis or a treatment plan, 
the clinicians are expected to be able to justify the 
decision they make to patients in instances when the 
outcome of their decision is life-altering (Adabi and 
Berrada, 2024). 
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The last tendencies in explainable AI (XAI) have tried 
to address this issue by providing tools and techniques 
according to which clinicians can get insight into the 
mechanism of the inner working of AI systems. Some 
of the methods that are meant to reduce AI decisions 
to form of understanding and transparency include 
saliency maps, attention mechanisms, and rule-based 
models (Liu et al., 2024). These milestones are 
necessary to complete the positive attitude towards 
clinicians and patients because the healthcare 
providers should be confident that they will be able to 
confirm AI-based diagnosis and provide evidence-
based reasoning to the patients. However, the 
problem is to come up with systems that are not only 
accurate but also interpretable since such means have 
shown the potential, yet the problem is complexity 
versus explainability (Ribeiro et al., 2023). 
 
Informed Consent and Patient Autonomy 
The informed consent is a major ethical principle of 
the healthcare industry, and it becomes even more 
important in the case of the AI systems involved in the 
diagnostic process. The patients should be eager to 
know how AI technologies will be implemented into 
their treatment, what risks and benefits they can 
encounter. To complicate the issue further, there is no 
possibility that a significant segment of the patients is 
knowledgable about the complexities of AI systems, 
and what they involve when it comes to their health 
(González et al., 2024). 
The lack of knowledge among the patients to make 
informed decision regarding the implementation of 
AI in their diagnosis and treatment leads to the 
experience of ethical dilemma. This problem can be 
solved with the help of the openness of the AI system 
and its share with the patients. Moreover, the medical 
industry ought to ensure that the right of the patients 
to autonomy must not be infringed upon, and AI 
must be used as a mechanism that will assist the 
process of clinical decision-making rather than replace 
the human element in the care (Parker et al., 2023). 
In order to establish the level of trust and ethical 
principles in the field of medical practice, one must 
ensure that patients understand the relevance of AI in 
medical care. 
 
 
 

Regulatory Challenges in AI for Medical Imaging 
Lack of Standardized Guidelines 
The regulatory landscape of AI in healthcare is still in 
the process of its evolution, and the lack of a unified 
code of approval and use of AI technologies in 
medical imaging is one of the most pressing problems. 
The speed of the current AI technologies 
development is higher than the existing control 
regulations, which leaves a loophole in regulation and 
threatens patient safety (Thompson et al., 2024). 
Despite certain measures that have been taken by the 
responsible institutions to control AI-based medical 
devices, the regulatory environment remains spotty 
and uneven in the regions (Shen et al., 2023). 
Given that AI applications are becoming more and 
more usual in the medical field through medical 
imaging, there is an urgent need to develop 
international regulations that will ensure the safety, 
effectiveness, and credibility of the technologies. 
These frameworks must speak about how AI systems 
have become distinct like learning and changing over 
time, which leaves the question of how to evaluate and 
monitor such systems after implementation into 
clinical practice (Harrison et al., 2024). The fact that 
AI technologies are thoroughly tested, proven and 
continuously checked is the key to the protection of 
the patients health and the continuous enthusiasm of 
the population towards AIs in medical services. 
 
Liability and Accountability. 
The responsibility and liability of AI-based medical 
imaging is a complex issue and it has to be considered. 
As AI systems malfunction such as in situations where 
they fail to diagnose a condition or offer a misguided 
prescript, it is also unclear who is supposed to be 
responsible. Should the developer of the AI bear the 
responsibility of problems in the system? Or are the 
healthcare provider the ones who should be held 
responsible in the frame of the occurrences of the 
mistakes of the AI tool caused to the patient? This 
uncertainty results in legal and ethical uncertainties, 
as in case of an error, patients and medical 
professionals cannot easily identify who is guilty 
(Martinez & Brown, 2023). 
The recent discussions in the legal and medical 
communities suggest that the development of AI 
should be held accountable in order to ensure that 
their systems can be safe and reliable, but healthcare 
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providers themselves also would need to be 
accountable in the context of implementing these 
technologies in the healthcare process (Cohen and 
Wang, 2024). In response to this, the regulatory 
authorities ought to design specific regulations on AI 
liability, which are clear and fair to all parties 
concerned. 
 
Public Trust in AI-driven Diagnostics 
The level of confidence of AIs-based diagnostics is a 
determining factor as far as the success of adoption 
and integration of such technologies into healthcare 
systems is considered. According to Figure 8 (Stacked 
Bar Chart), the explanation is that, there is a high 
overall approval of AI in the health care, particularly 
on matters such as the transparency of the AI 
decisions and the safeguarding of data privacy. 
However, the question of accountability in the AI 
errors and clinical acceptance of AI systems is also the 
issue of concern that can potentially influence the 
levels of trust that patients develop towards it. 
Transparency, fairness, and accountability issues 
ought to be tackled to establish and sustain trust of 
the people. It is needed to provide an effective 
communication as to the role of AI in healthcare and 
provide an assurance to patients in the safety and 
effectiveness of AI technologies. The efforts to ensure 
that patients are involved in the process of making the 
decision, such as the delivery of information on the 
use of AI tools and informed consent, will play a 
crucial role in the establishment of trust (Wilson et 
al., 2023). 
 
Conclusion 
It has a potential to develop much on the use of AI in 
medical imaging to improve the accuracy of diagnosis 
and health care delivery but there is also a lot of ethical 
and regulatory dilemma attached to this. All of the 
challenges discussed above will require the combined 
efforts of the healthcare, technology, and regulation 
stakeholders to ensure that AI systems are developed 
and deployed responsibly. They include fighting 
algorithmic bias, facilitating transparency and 
explainability, patient agency, and developing certain 
regulatory frameworks of AI tools. By focusing on 
these issues in particular, the healthcare sector will be 
in a position to harness the power of AI and make 
patient safety more robust without jeopardizing their 

health and resulting in the absence of equal access to 
quality care. 
The outcomes of the current study confirm the 
necessity of the ethical concern and regulatory 
restrictions in the process of the AI introduction into 
the sphere of medical imaging. As the AI grows, it is 
paramount to come up with practices that would 
promote innovation without causing harm and 
violating patient rights and social trust, as well. These 
issues are worth studying even in the future, and 
hopefully, effective frameworks that will underpin the 
ethical and responsible use of AI in healthcare will be 
developed. 
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