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Abstract

This review provides an insight into the role of Artificial Intelligence (Al) in Nuclear Medicine, focusing on machine learning

(ML) and the perspectives represented by its current applications. In oncology, the most significant impact of Al has been with
convolutional neural networks in four major areas, including image reconstruction, image refinement, automated lesion detection,
and, ultimately, Al creating newer ways of analyzing images in an advanced quantitative manner. It provides unique functional
information to improve diagnostic accuracy and a futuristic comprehensive disease evaluation. Individualized treatment planning
will evolve as Al is merged with nuclear medicine data & clinical information. This will revolutionize the therapy selection as it will be
based on the patient’s individuality. Radiomics in medicine will likely result in better diagnostics due to the good predictive modeling
of the treatment outcomes. Al will play an essential role in the theranostics through the radiopharmaceuticals to be developed with
the help of Al & thus; it will provide an optimized patient selection. Decision support in real-time envisions Al as an ever-present
partner during nuclear medicine procedures. Ethical considerations, including patient privacy and algorithmic transparency, are
critical considerations for the responsible use of Al. Establishing global collaboration to set standards and regulatory frameworks
is a requirement to make Al accountable. Moreover, the scope of this review is to navigate the multi-faced impact of Al in Nuclear
Medicine, bringing a glimpse of the current status and promising horizons within the crossroads of technology and medical science.
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Introduction

Nuclear medicine is a branch and an irreplaceable part of medi-
cal imaging. It uses the power of radioactive tracers and specialized
imaging such as PET and SPECT scans, which offer more precise
and accurate body pictures than an X-ray machine [1]. Also, it sends
much less radiation to the person. It can target many diseases such
as cancer, heart disease, and any disease where the organs in the
body aren’t working as a collective unit(s) of the body. Medical
imaging: nuclear medicine is one of the many methods or types of
technology or science behind all the methods. The accuracy and
speed of the diagnostic process, in turn, allow for the sooner con-
clusion of the patient’s practitioner’s office or hospital room. The

performance of nuclear medicine has faced some problems regard-
ing image quality, accuracy, and operational efficiency [2]. The in-
ference of nuclear medicine images and the expectation for higher
sensitivity and specificity diagnosis requires continuing advances
due to the inherent complexity of their acquisition and interpreta-
tion [3]. Considering these limitations, integrating artificial intelli-
gence (Al) may be regarded as a disruptive force that could provide
novel and accurate solutions that could expand nuclear medicine’s
capabilities beyond the performance of conventional methods [4].
Al can functionally help raise image quality, confirm diagnostic
accuracy in nuclear medicine procedures, and refine, smooth, and
automate nuclear medicine workflows [5]. The combination of Al
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and nuclear medicine will overcome difficulties in providing unpar-
alleled accuracy, customization, and efficiency in medical imaging
and therapeutic interventions [6].

Current Applications
Image Reconstruction and Enhancement

The image reconstruction and enhancement domain has seen
the forefront of Al's transformative impact in nuclear medicine.
Advanced Al methods, like CNNs and Deep Learning models, have
become stunning assets in nuclear medicine imaging and analysis
[7]. The phenomenal progress made in these algorithms is intended
to be observed in conditions like removing noise, enhancing reso-
lution, and improving image quality [8]. They can look for complex
patterns that allow mapping to a concrete observed image, like in
medical images, so the image seems more transparent and precise
[9]. Apart from purely cosmetic improvements, the implications of
these advances in terms of image quality directly impact diagnos-
tic abilities [10]. Better resolution means that diagnostics can be
made with greater precision, which allows healthcare workers to
make more subtle distinctions and to find deviations that may not
have been seen before [11]. The improved diagnostic accuracy this
represents leads to superior treatment planning as medical profes-
sionals are now better informed about a patient’s condition, allow-
ing for more accurate treatment planning and overall exceptional
healthcare [12]. In addition, we can include more powerful tech-
niques for image reconstruction through deep learning and camera
simulation. The advent of Generative Adversarial Networks (GANs)
has led to an entirely new dimension in image reconstruction [13].
In that framework, a synthetic but extremely high-quality image
generator is trained alongside a discriminator to discern natural
and artificial images. Especially in cases where data acquisition be-
comes inherently challenging due to either a lack of data or specif-
ic imaging constraints, this machinery turns out to be particularly
useful [14,15]. Using GANs, nuclear medicine researchers can go
around these restrictions and create realistic fake scans to add to
the ones they have, which could lead to a more varied training data-
set and improve the Al models [16]. The improvements in building
up and improving images using Al suggest that the basics governing
nuclear medicine may be altered [17]. In conclusion, the fusion of
deep learning models in concert with other emerging techniques
similar to GANs will not only enhance how medical images are vi-
sualized but will also result in vastly improved diagnostic accuracy
for medical practitioners, as well as address data acquisition chal-
lenges leading to new areas of inquiry [18]. As these technologies
continue to innovate and mature, we anticipate the future of nucle-
ar medicine being personalized and superior to conventional ap-
proaches in every aspect of medicine - improving the precision and
diagnostic excellence of medical imaging.

Automated Lesion Detection and Segmentation

Integration of Al in the field of Nuclear Medicine holds prom-
ise for providing breakthroughs in automated lesion detection and
segmentation. Al Al-technology-driven algorithms have developed
decisive image pattern leverages, and sophisticated exploitation is
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the key to Al-driven nuclear medicine. That is essential to automate
the tasks in Nuclear Medicine as a well-trained Al technology al-
gorithm and programmatic tools are fundamental for identifying
and dotting lesions in Nuclear Medicine images [19]. This has been
deemed highly significant, especially in one domain; swift and pre-
cise lesion identification is critical for desired intervention within
restricted Go No-Go time windows in all oncology-driven Nuclear
Medicine, and these are all coupled to better patient outcomes [20].
Finally, deploying Al-driven automated lesion detection offers an
even more comprehensive array of advantages than merely expe-
diting the diagnosis process, as it alters the fundamentals of patient
care. First, the rapid and accurate identification of lesions means
that healthcare providers may be able to intervene very early on
in the progression of a disease, thus increasing the chances of suc-
cessful treatment and a favorable prognosis for the patient [21].
Moreover, automated lesion segmentation is essential in treatment
planning, allowing medical practitioners to define a pathological re-
gion’s limits accurately [22]. Once again, such precision is likely to
make localized treatments more effective and help mitigate against
any untoward side effects resulting from exposure of healthy tissue
to harmful substances [23]. Automated lesion detection in nuclear
medicine has extensive applications in therapeutic monitoring. By
assessing changes to lesions during treatment in real-time, Al algo-
rithms contribute to the dynamic adjustment of therapeutic strat-
egies [24]. This is especially important in oncology, where patient
treatment response is highly variable. Automated lesion detection
creates a continuous feedback loop in which treatment plans can
be modified in response to changing disease patterns, improving
medical care’s personalized, adaptive nature [25]. Introducing
hybrid models - combining Al with natural language processing
(NLP) - would further enhance the comprehensiveness of patient
assessments [26]. In summary, the incorporated models have made
headway in extracting pertinent information from clinical reports,
thus allowing the quantitation derived from imaging to comple-
ment qualitative clinical wisdom [27]. In tangoing imaging findings
with contextual data from medical narratives, knowledge about the
patients may extend past their imaging-derived pathology, creat-
ing a more harmonious ground for guiding treatment plans [28].
More succinctly, the deployment of Al is a paradigm shift in nuclear
medicine for automatically detecting and segmenting these regions
of interest, particularly in the oncological sphere [29]. Rapid iden-
tification and characterization of lesions can be an operator that
shortens a diagnostic timeline in favor of a more nuanced, person-
alized approach to treatment planning and monitoring [30]. These
Al-driven tools continue to evolve, offering more precision, person-
alization, and efficiency in diagnosing and managing diseases, and
these abilities are the future of nuclear medicine and patient care
[31].

Quantitative Image Analysis
Artificial intelligence (Al) is a rapidly developing field in nu-
clear medicine, and integrating deep learning algorithms in quan-

titative image analysis is a milestone in this endeavor [32]. The Al
algorithm is known to process mathematical data accurately from
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the images taken by nuclear medicines, especially those extracted
and processed by deep learning [33]. The Al algorithm also seems
to be focusing on the medical profession. This power can provide
clinicians with insightful and serviceable functionality of how they
can enhance their diagnostic process and gain more information for
the benefit of the patient by a substantial amount [34]. Quantita-
tively derived artificial intelligence has a broad cross-over appeal as
well. For example, in nuclear medicine, these data have significant-
ly improved diagnostic accuracy across many disease states [35].
With its ability to extract highly exact measurements of physiologi-
cal processes and anatomical structures, Al also allows clinicians to
understand disease pathology more deeply [36]. Such quantitative
richness aids diagnosis and a more nuanced understanding of the
condition beyond traditional qualitative assessments [37]. The use
of Al applied to quantitative image analysis becomes even more no-
table when tracking the progress of diseases, evaluating treatment
responses, and predicting prognostic outcomes [38]. It is possible
for a treatment to change not only disease-related characteristics
but also dimensions of health-related quality of life. Therefore, it is
important to measure these dimensions. The ability to assess dif-
ferent dimensions comprehensively may add to the instrument’s
validity [39]. It is also possible that the impact of a treatment on
a given dimension may be interpreted differently by different pa-
tients or groups of patients. Therefore, generic instruments with
generic anchors may be helpful. This is a critical talent, especially
in oncology, because others can respond differently to treatments
[40]. Al also offers a way to optimize therapy strategies by provid-
ing clinicians with a data-driven basis for making decisions [41].
Quantitative image analysis provides precise measurements that
may guide the clinician in selecting and modifying modalities,
dosage, or duration [42]. This personalized approach to therapy,
known as precision medicine, limits the potential adverse effects of
the famous ‘one size fits all’ treatment paradigm while increasing
the efficacy of interventions [43]. Our ability to combine previously
collected data on the patient’s genome and the database of previ-
ously treated and untreated cases of very similar genetic makeup
likely affected the positive outcomes. Over time, it will be practical
for individuals to distinguish between Al and human intelligence
[44]. Theoretical Analysis of Al: the theoretical flaws in Al research
are explained and represented in the Turing Test. A mindset prac-
tice of Turing determines Al’s fault in theoretical representation.
In his early proposition, Turing notes that the type of thinking is
easily known by human beings and, inversely, cannot be known by
Al machines [45]. Transfer learning allows models to take the in-
formation gained while solving one problem and apply it to anoth-
er problem. By transferring the learned information across tasks,
the model can leverage the experience of solving one problem to
improve its performance on another. Additionally, federated learn-
ing allows for collaborative learning across many institutions while
keeping the patient anonymity [46]. This shows how Al can build
protective data models and learn from the information without rec-
ognizing patients personally. To conclude, the authors believe that
this integration of Al into quantitative image analysis of nuclear
medicine studies represents a paradigm shift in imaging that al-
lows clinicians and, ultimately, researchers a plethora of functional
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information outside of the traditional imaging interpretations [47].
This allows for clinical understanding of disease dynamics, therapy
responses, and prognostic indicators to deepen as Al continues im-
proving the quantity of data. The rise of Al-powered technologies
creates additional promise as they evolve, including the interplay
of advanced learning techniques and quantitative image analysis.
This allows ever-greater quantitative, individualized, and precise
medical interventions likely herald the patient-centric era in nucle-
ar medicine practice [48,49].

Personalized Treatment Planning

Personalized medicine, a concept that tailors treatment strat-
egies to individual patient characteristics has compounded the
potential of nuclear medicine within medicine and has emerged
as one of the outstanding notes upon which future nuclear med-
icine developments will play [50,51]. Al-driven models will fuse
the rich vein of nuclear medicine data with the vast pool of clini-
cal information into one coherent whole. New personalized treat-
ment planning will consist of every patient receiving the treatment
best suited to them [52]. This optimizes therapeutic selection and
anticipates and predicts individual therapeutic response, a signif-
icant leap towards precision medicine, specifically within nuclear
medicine. Al has proven especially adept at accounting for many
personal patient characteristics. These range from demographic
information to details of their disease presentation [53]. Using ML
algorithms, these predictive models can find intricate patterns and
correlations within vast data that would be impossible for humans
to find on their own. This allows Al to more precisely understand
how patients might respond to different treatment options [54]. As
scientists need to look at molecular processes in humans, variables
other than traditional factors like habits, including poor diet and
lack of exercise, as well as work surroundings, play a big part in
evaluating the genetic factor. Why is this? Because the alter times
of this gene are just little [55]. As a result, the whole trait can be
clarified by melodious horizontal and vertical interaction with oth-
er genetic components. We can’t be overlooked. For this reason, the
Babylonians of gene information must consider other factors or ex-
amples to be more accurate when analyzing kind [56]. Recognizing
the personal interrelation with treatment allows clinicians to fine-
tune therapy to a person, change drug dosing or duration, or try
alternative treatments for optimal efficacy [57]. This approach to
therapy increases both the success rates of treatment and lessens
the amount of unnecessary treatment, providing better patient care
overall [58]. It is expected that integrating multimodal data will
provide a framework to interpret various digital markers, such as
nuclear medicine images and genomics and other omics data, in a
more integrative fashion, which would help to understand diseas-
es and treatment responses better. Clinicians could then use this
integrated approach to investigate the combined effects of molecu-
lar markers, imaging biomarkers, and clinical data across a patient
population or on a personalized basis for comprehensive patient
assessment [59,60]. Combining these multiple datasets using ar-
tificial intelligence algorithms and models is expected to discover
invisible patterns and closely associate information, which may
not be possible in traditional diagnostics and treatment planning
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maths [61]. Summing up, the application of Artificial Intelligence
with nuclear medicine for planning personalized treatments in
medical fields has emerged as a remarkable area of healthcare [62].
With machine learning in proliferation, nuclear medicine can begin
an era of personalized treatment; a combination of patient, drug,
and disease will allow truly effective therapies [63]. As we reach

Table 1: Summary of the current applications of Al in nuclear medicine.
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the limits of technological growth, personalized medicine finally
makes sense in nuclear medicine, providing hope for a future where
healthcare interventions are as individualized and dynamic as the
patients we operate on [64]. Table 1 summarizes the current appli-
cations of Al in nuclear medicine. (Table 1).

Current Applications

Summary

Image Reconstruction and Enhancement

Al is revolutionizing nuclear medicine, enhancing accurate diagnoses, and refining
treatment planning using CNNs and GANs for improved data acquisition.

Automated Lesion Detection and Segmentation

Al is revolutionizing nuclear medicine by enhancing diagnostics, improving efficacy,
and enabling precise treatment planning through hybrid AI-NLP models that integrate

imaging with clinical insights.

Quantitative Image Analysis

Deep learning is revolutionizing nuclear medicine by enhancing diagnostic accuracy,
disease progression tracking, and personalized treatment responses through advanced

techniques.

Personalized Treatment Planning

Al is uniquely integrating into nuclear medicine, enhancing personalized treatment
plans based on individual characteristics, thereby paving the way for a future of preci-

sion medicine.

Future Prospects
Radiomics and Predictive Modeling

The intersection of radiomics and Al represents a fascinating
and novel area of research in which some early work has been done,
but the potential is vast. Radiomics is a rapidly emerging field in
medical imaging where many quantitative features are extract-
ed and analyzed from radiological images [65]. It serves as a rich
source of information that provides a detailed representation of
the spatial and textural heterogeneity within tissues, giving rise to
a comprehensive radiomic profile that forms a robust foundation
for Al-based predictive models [66]. By extracting quantitative fea-
tures through radiomics, an enormous amount of intricate data is
provided as output, which, when integrated with Al, amplifies the
potential for predictive modeling [67]. Deep learning and pattern
recognition are, in fact, an advanced type of machine learning al-
gorithms, as the name suggests, that can classify and recognize the
pattern on feature values exceptionally provided by radiometric
profiles, as compared to other algorithms [68]. Additionally, this
synergy between radiomics and Al allows for the development of
predictive models better able to detect subtle patterns and correla-
tions in the radiomic data to more accurately forecast treatment re-
sponses and potential disease outcomes, potentially allowing clini-
cians to take a more personalized approach to maintaining patients
based on their radiomic profiles [69,70]. Predictive models can also
provide clinicians new insight into how different patterns could in-
dicate different treatment responses or disease progression [71].
With this information, it would be ideal. This level of personaliza-
tion could optimize treatment plans that would allow healthcare
providers to choose interventions that were likely to work based
on the key features of each patient’s disease [72]. As these com-
plex Al models become essential to clinical decision-making, it will
be increasingly important to explore the area of explainable Al and
interpretable models [73]. Knowing how the Al algorithms arrive
at their predictions will be crucial to building trust and integrat-

ing these models easily into clinical practice. An explainable and
transparent Al system in radiomics and Al would solve this issue.
An answerable system would provide the clinician insight into how
the computer decides. I also notified them if there was a false result
or if the laptop was unsure of its answer. In other words, this sys-
tem would allow for the clinician and computer to work together,
in a sense, which would provide for better patient care and a more
informed decision-making process. In conclusion, Radiomics + Al is
the way of the future and will propel the field of medical imaging far
beyond anyone had ever imagined. The marriage of helpful quanti-
tative features using radionics and the powerful computations of
Al could greatly foresee outcomes of treatments by physicians and
increase what we know about disease progression. This coolness
would allow for REALLY personalized and helpful interventions
during treatments. It also shows the need for models to be more
transparent and interpretable to ensure they behave correctly,
thereby increasing trust in Al radionics-transforming abilities.

Theranostics and Targeted Radiopharmaceuticals

Emerging innovative fields, including diagnostic imaging, tar-
geted therapy, and theranostics, revealed that artificial intelligence
is pivotal in shaping and reshaping this sought-after nuclear med-
icine paradigm [74]. Artificial intelligence’s involvement in thera-
nostics is the epitome of an exciting new future and could lead to a
new branch of clinical medicine. Artificial Intelligence (Al) in thera-
nostics breathes transformative capabilities and excellent imaging,
resulting in personalized theranostics, optimization of treatment
plans, the development of novel radiopharmaceuticals, and the ulti-
mate, the proper patient selection [75]. As an advanced and single, it
is no longer a secret of the many uses within the field; Al also boosts
the creation of innovative radiopharmaceuticals [76]. Artificial in-
telligence algorithms can identify patterns of disease markers and
therapeutic targets through the most extensive database available,
molecular oncological imaging, and unlimited clinical information
[77]. This new way of thinking could result in new classes of ra-
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diopharmaceuticals with enhanced specificity. With Al, one could
target the therapeutic agents for the disease and limit the impact on
healthy tissues [78]. Furthermore, Al plays a critical role in improv-
ing theranostics’ treatment planning. Al models help to optimize
treatment options by thoroughly analyzing patient-specific data,
such as imaging results, genetic information, and clinical history
[79]. By predicting individual responses to therapy, these models
let doctors customize interventions to the unique needs of each pa-
tient [80]. The individualized approach to treatment improves its
effectiveness and reduces the possibility of side effects, so it intro-
duces a new phase in patient-centered therapeutics [81]. Nuclear
medical therapies could be entirely transformed by theranostics
and Al working together [82]. Essential collaboration between Al
scientific physicians, clinical researchers, Government, clinical tri-
al regulatory expertise researchers, and developer pharma science
will foster these exponentially dramatic drugs in nuclear medicine
[83]. France’s advice services into guidance agencies are the MEE
of the Al environment models. Hence, theranostics + Al facilitates
a more responsive and flexible healthcare model. Patients can be
continuously monitored, and interventions can be reviewed in re-
al-time, shaping and adapting therapy according to evolving patient
data [84]. Given the ongoing development of Al algorithms, thera-
nostics will similarly develop in nuclear medicine, opening up the
opportunity for far more terrific refinement and the expanded use
of already familiar therapeutics (novel technologies). This can be
expected to translate into better outcomes with therapeutics and
change the concept behind and delivery of targeted therapy [85].
In conclusion, Al is an indisputable theranostics that has the po-
tential to redefine the landscape of nuclear medicine therapies
[86]. From developing and designing targeted radiopharmaceutical
pairs to systems and personalized treatment planning and individ-
ualized patient treatment protocols and support, Al collaborates
with theranostics to produce an inevitable sum more significant
than their constituents [87]. To make these technologies practical
and patient-centered, a collaborative environment must be created
between Al researchers, radiopharmaceutical developers, and cli-
nicians [88]. Al and theranostics have the potential to revolutionize
the nuclear medicine industry and influence the future of its ther-
apies [89].

Real-time Decision Support

As we look to the future of nuclear medicine, artificial intelli-
gence is expected to extend beyond its current role. Through re-
al-time decision support, Al is anticipated to fundamentally change
the care provision to the patient [90]. Al is proposed to instanta-
neously assist clinicians in nuclear medicine procedures in the
future [91]. This will include dynamic on-the-fly image analysis,
real-time feedback, and guidance through complicated diagnostic
scenarios [92]. The outcome of this paradigm shift will be increased
efficiency, accuracy, and effectiveness in receiving optimal patient
care. As discussed previously, the ultimate goal of real-time deci-
sion support is an Al system that can be an intelligent companion to
the nuclear medicine practitioner. The Al system can then provide
immediate insight to the clinician by analyzing the imaging data as
soon as it is acquired, thereby allowing the practitioners to be more
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informative decision-makers at the point of care [93,94]. This, in
turn, enables the practitioners to reduce waste, increase produc-
tivity, and respond to new urgent manufacturer/industry-derived
guidelines [95]. The potential benefits of real-time decision support
go beyond more expeditious decision-making [96]. Al's ability to
streamline workflow in the NM practice holds promise in optimiz-
ing resource utilization, reducing procedural time, and thus, im-
proving overall healthcare delivery efficiency [97]. By automating
the routine and aiding decision-making, Al provides more uninter-
rupted time to address the complex aspects of patient care, thereby
embracing the patient-centered care philosophy [98]. Being a con-
stant knowledge companion to the nuclear medicine practitioner,
real-time decision support, empowered by intelligent machines,
promises to be an essential capability booster [99]. This will be
possible because Al algorithms, continuously updated with state-
of-the-art medical knowledge and the latest advances, can surpass
human experts and offer insights and recommended follow-up as
and when needed. After all, two heads are better than one! Further
enhancing the interaction between Al systems and healthcare pro-
fessionals would be to integrate natural language understanding
and processing [100]. This would allow clinicians to speak their
queries, receive responses, and understand Al-generated insights
effortlessly and fluidly [101]. This Human-Al teaming enhances the
User experience while also ensuring the Al-driven recommenda-
tions are transparent, understandable, and aligned with the clin-
ical expertise of the healthcare team [102]. As Al becomes more
stable in clinical applications and more integrated into the clinical
decision process, this will provide real-time decision support to
nuclear medicine physicians. This connectedness between technol-
ogy and human experts will lead to more effective, accurate, and
patient-centered healthcare, causing a great leap forward for the
field [103]. AI will become a necessary partner in the future as it
provides real-time decision support to physicians to ensure that
patients get the best health outcomes.

Ethical Considerations

The rapid advance of this technology requires robust ethical
considerations to guide its development and deployment [104].
As Al becomes increasingly integrated into nuclear medicine, the
concern for patients’ rights and maintaining appropriate ethical
standards rise concurrently [105]. This concern entails several
critical considerations addressed throughout this article: patient
privacy protection, transparency of algorithmic decision-making
processes, and oversight of the potential biases that may be em-
bedded in Al systems [106]. Privacy is an essential consideration
in integrating Al into nuclear medicine. These technologies often
deal with personal data that should be securely kept [107]. Strin-
gent measures should be implemented to safeguard the privacy
and security of personal health information [108]. Ethical frame-
works would demand strong data governance, encryption proto-
cols, and access control to prevent unauthorized use or disclosure
of personal health information [109]. Informed consent should be
obtained and transparently communicated to empower individu-
als to choose to use their health data in Al applications. Another
key ethical consideration is the need for transparency in algorith-
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mic decision-making [110]. As Al systems grow more complex, it
is essential to ensure that clinicians and patients can understand
the reasoning behind the advice or recommendations provided by
Al [111]. Improved transparency in the decision-making process
using Al, increased clarity of communication channels, and under-
standable explanations of Al-determined decisions can foster trust
and partnership between the healthcare professional and the Al,
promoting joint decision-making [112]. Thus, ethical norms must
specify the requirement for explainable Al to enable transparency
and accountability in deploying these technologies [113]. To ensure
fairness and justice in healthcare practice, addressing biases that
might be present in Al algorithms is a must. Unconscious or system-
atic biases make the Al models partial, leading to differences in di-
agnostic accuracies and treatment recommendations and affecting
patient outcomes [114]. Al models should be stringently tested, val-
idated, and checked for biases, either during training or after train-
ing, and any biases in their decisions based on an ethical frame-
work should be removed [115]. The ethical framework should i)
Check the Al systems for fairness, transparency, and accountability.
ii) Ensure (at least) initial Testing, Validation, and discrimination
analysis of all Al healthcare devices, algorithms, and systems, and
supplement this with continuous monitoring, auditing, and appro-
priate regulation. Nuclear medicine stakeholders should be aware
of and use ethical frameworks and guidance. Applying this would
be responsible for Al adoption [116]. Healthcare provider’s and
consumers’ trust must rely on trustworthiness, combining machine
learning and the Al model used [117]. Applying the ethical frame-

Table 2: Summary of the prospects of Al in nuclear medicine.
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works depends on the Al developers, vendors, and regulatory au-
thorities. Al in nuclear medicine would depend on how available
codes of conduct, model regulations, ethical scenarios, and cases
[118]-harmonizing the available codes, rules, and regulations re-
sults in the same ethical principles to be followed in deploying Al in
nuclear medicine. Harmonizing will make sure that different ethical
practices in one country or another part of the world will not result
in a conflict of human rights, conflict, or ethical issues [119]. These
stakeholders include academics, governments, industry, the public,
and NGOs. By having more voices constantly heard by all who work
and think about important issues (who may or may not have always
been a part of these conversations), we can help shape ethical stan-
dards capable of evolving as quickly as Al capabilities. This is fun-
damentally important because we, as a society, have the power to
decide the nature of the Al-driven transformation in nuclear med-
icine. Where the past evolution of NML has brought us and where
Al will take us in the following decades have yet to be decided.
We can and should place ethical features at the core of the future
[120]. The Harvard-Berkman Center Principles and Governance of
Al includes a Public and Civic Engagement section. Unfortunately,
these guidelines did not mention specific outreach methods. Giv-
en the NML field’s reliance and high proficiency in deep networked
technology such as websites, all Al applications can seek diverse
perspectives by deploying various methods, including surveys, geo-
cached, snail-mail letters to the future, and educational blogs. Table
2 summarizes the prospects of Al in nuclear medicine.

Future Prospects

Summary

Radiomics and Predictive Modeling

Al-driven models utilize radionics to predict disease progression, providing a com-
prehensive understanding of the disease’s progression and enabling personalized

treatment strategies.

Theranostics and Targeted Radiopharmaceuticals

Al is revolutionizing theranostics, enhancing targeted therapy and therapy planning,
thereby revolutionizing radiopharmaceutical development and providing real-time

adjustments.

Real-time Decision Support

As an intelligent companion, Al provides instant guidance in complex diagnostics,
transforming patient care and enhancing efficiency in nuclear medicine.

Ethical Considerations

Al is revolutionizing nuclear medicine, transforming patient privacy, and ensuring
transparent decision-making, requiring rigorous testing and global collaboration for

responsible deployment.

Conclusion

Combining Al with nuclear medicine has enormous potential and
might fundamentally alter today’s discipline. There is great poten-
tial, regardless of whether the sector sees enhanced patient out-
comes, more individualized treatment regimens tailored to each
patient, or better diagnostic skills. Precision medicine will likely
enter a new age as research and collaboration across nuclear med-
icine and Al fields expand in concert with AI's continued develop-
ment. How Al interacts with nuclear medicine and is increasingly
integrated will completely change how practicing physicians cur-
rently understand medical diagnosis and treatment. Though sin-
cerely look forward to what lies ahead, we also need to exercise
caution and understand how Al behaves ethically regarding patient

care. Mechanisms must be implemented as our practice develops to
guarantee that Al is applied globally, ethically, and equitably.
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