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I Introduction

Oncology tools based on Artificial Intelligence (Al) often use medical images and genomic
information to help identify and classify cancer. This allows clinicians to make treatment decisions
based on how a patient is likely to respond (Bhinder et al., 2021; Hunter et al., 2022; Khosravi et
al., 2025). Cancer continues to be a major global health problem, with close to 20 million new
cases and 9.7 million deaths estimated worldwide in 2022 (Bhinder et al., 2021; Bray et al., 2024).
At the same time, Al has become integrated into cancer research and clinical care, with advances
in machine learning, computing power, and the large clinical datasets contributing to its
development in oncology (Bhinder et al., 2021). The number of cancer cases is also expected to
increase in the future, with around 35 million new cases by 2050 (Bray et al., 2024). Since
treatment outcomes generally improve when cancer is detected early, oncology has become an
important area where Al is being developed for diagnosis and treatment planning (Bhinder et al.,
2021; Crosby et al., 2022). This article looks at how Al-based cancer detection and treatment
tools work, their benefits and limitations, and how they may either minimize or contribute to
mismedicine.

I What They Are and How They Work

Modern oncology tools use advanced data analysis to recognize patterns in medical information
related to cancer diagnosis and prognosis (Swanson et al., 2023; Wei et al., 2023). These
technologies help identify the presence and type of cancer, as well as predict how the disease
might progress over time (El Naqga et al., 2023; Swanson et al., 2023; Wei et al., 2023). They can
also evaluate how a patient is likely to respond to specific therapies, including cancer drug
treatments and immunotherapy (El Naga et al., 2023; Niraula et al., 2023; Wei et al., 2023). By
analyzing medical images, pathology slides, molecular profiles, and clinical records, they learn to
spot important details linked to patient outcomes (Niraula et al., 2023; Swanson et al., 2023; Wei
et al., 2023). As a result, they can detect tumours and estimate a patient's response to different
treatments (El Naga et al., 2023; Niraula et al., 2023; Swanson et al., 2023). This can support
clinicians in making more personalized treatment decisions while improving the consistency of
cancer diagnosis (Niraula et al., 2023; Swanson et al., 2023; Wei et al., 2023).

The quality of these predictions, however, depends on more than just the technology itself (El
Naga et al., 2023; Niraula et al., 2023; Wei et al., 2023). If the data used for training Al does not
reflect the diverse patient population, or if the system is used in a setting different from where it
was developed, its accuracy might be reduced (Niraula et al., 2023; Wei et al., 2023). This is why
Al-based tools are meant to support clinical decision-making, not replace the expertise and
judgment of healthcare professionals (El Naga et al., 2023; Niraula et al., 2023).

I Benefits and Clinical Relevance
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One major benefit of these new cancer tools is their potential to improve early cancer recognition
(Huhulea et al., 2025; Tiwari et al., 2025; Wang et al., 2026). Reviews of the field show that some
systems have achieved strong performance in imaging and pathology tasks, and have reached a
high level of accuracy in specific diagnostic settings (Huhulea et al., 2025; Khalighi et al., 2024;
Ogut, 2025). This can help clinicians identify cancer earlier, allowing treatment to begin sooner
which improves the chances of successful outcomes (Huhulea et al., 2025; Song & Liang, 2024).

These tools may also be useful where cancer care is especially complex or specialist resources
are limited (Grant et al., 2026; Huhulea et al., 2025; Pallumeera et al., 2025). In places where
clinicians need to combine imaging, pathology, genomics, and treatment information, these
systems can help organize details and guide more individualized decisions (Hsu et al., 2025; Riaz
et al., 2025; Tiwari et al., 2025). This is important because timely diagnosis and appropriate
treatment planning are key parts of improving cancer outcomes (Tiwari et al., 2025; Zheng et al.,
2023). When used carefully, these new tools can help doctors make better decisions and may
allow them to find and treat illnesses sooner or more accurately (Grant et al., 2026; Riaz et al.,
2025).

I Limitations, Risks, and Mismedicine

It is important to consider the limitations of these cancer tools (Riaz et al., 2025; Wang et al.,
2025). One of the most serious concerns is bias related to the data used to build them, which can
limit how well they work for different groups of people (Kolla & Parikh, 2024; Tiwari et al., 2025;
Wang et al., 2026). If the information used to develop these tools does not represent a wide range
of patients or real clinical environments, the system may be less reliable for people who are
already underserved by healthcare (Grant et al., 2026; Hunter et al., 2022; Papageorgiou et al.,
2025).

Another concern is overconfidence in technology (Wang et al., 2025). If clinicians rely too heavily
on a system's recommendations, an incorrect or poorly explained output may influence their
decisions in a way that harms the patient (Kolla & Parikh, 2024; Wang et al., 2025). While
technology can help in some situations, it can also create problems when these tools are used
without strong validation or careful monitoring (Pallumeera et al., 2025; Papageorgiou et al.,
2025). There are also broader concerns about the research base, since many studies remain
experimental and do not yet show clear improvements in patient outcomes (Chang et al., 2025;
Ogut, 2025; Zheng et al., 2023).

These concerns connect directly to the idea of mismedicine, which is when medical care does not
match a patient's needs. Al-based oncology tools could help reduce mismedicine by supporting
earlier detection, improving diagnostic consistency, and helping clinicians make more informed
decisions (Kolla & Parikh, 2024). At the same time, they could contribute to mismedicine if biased
data lead to inaccurate predictions, if systems are used in settings where they have not been
properly tested, or if healthcare organizations adopt these tools before they are validated for all
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patient groups (Fountzilas et al., 2025; Grant et al., 2026; Kolla & Parikh, 2024).

I Conclusion

Al-based cancer detection and treatment tools represent an important development in modern
healthcare (Bhinder et al., 2021; Tiwari et al., 2025). They show a lot of promise in supporting
earlier cancer detection, improving diagnosis and treatment planning, and strengthening clinical
decision support in some settings (Tiwari et al., 2025). However, their limitations are significant,
including potential bias, limited testing, lack of consideration for underserved communities, and
the risk of overreliance on Al recommendations (Tiwari et al., 2025; Wang et al., 2025). These
issues make cancer technology a strong example of how innovation can either reduce or
contribute to mismedicine. Moving forward, healthcare systems and researchers should focus on
thorough testing across all patient groups and continued clinician oversight to reduce the risk of
mismedicine (Grant et al., 2026; Riaz et al., 2025; Wang et al., 2025).

| o

I How does artificial intelligence help doctors diagnose cancer?

Artificial intelligence can analyze medical images, pathology slides, genomic information, and
clinical records to recognize patterns that may indicate cancer (Chang et al., 2025; Kolla & Parikh,
2024; Riaz et al., 2025). This information helps clinicians detect cancer, predict patient outcomes,
and make more informed treatment decisions (Chang et al., 2025; Huhulea et al., 2025; Kolla &
Parikh, 2024; Riaz et al., 2025).

I Why is Al considered a support tool instead of a replacement for doctors?

Although Al can process large amounts of medical data quickly and accurately, it cannot replace
the experience and clinical judgment of healthcare professionals (Riaz et al., 2025). Doctors must
still consider a patient's medical history, symptoms, test results, and personal circumstances
before making a diagnosis or choosing a treatment (Riaz et al., 2025).

I How can Al improve cancer care for patients?

Al has the potential to improve cancer care by detecting cancer earlier, increasing diagnostic
accuracy, supporting more personalized treatment plans, and helping clinicians interpret complex
medical information more efficiently (Chang et al., 2025; Huhulea et al., 2025; Riaz et al., 2025).
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I What factors can affect how accurate an Al system is?

The accuracy of an Al system depends on several factors, including the quality of the data used
for training, whether different patient populations are represented, how well the system has been
tested, and the clinical setting where it is used (Chang et al., 2025; Kolla & Parikh, 2024; Riaz et
al., 2025). Even a well-designed system may produce unreliable results if these factors are not
considered (Chang et al., 2025; Huhulea et al., 2025; Kolla & Parikh, 2024; Riaz et al., 2025).

I Why is careful testing important before Al tools are widely used in healthcare?

Careful testing helps ensure that Al systems are safe and effective for different patient
populations and healthcare settings (Chang et al., 2025; Huhulea et al., 2025; Riaz et al., 2025).
Without proper validation, biased or unreliable systems could contribute to incorrect diagnoses or
treatment decisions, increasing the risk of mismedicine (Chang et al., 2025; Huhulea et al., 2025;
Kolla & Parikh, 2024).

I References

- Bhinder, B., Gilvary, C., Madhukar, N. S., & Elemento, O. (2021). Atrtificial intelligence in cancer
research and precision medicine. Cancer Discovery, 11(4), 900-915.
https://doi.org/10.1158/2159-8290.cd-21-0090

- Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R. L., Soerjomataram, I., & Jemal, A.
(2024). Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA: A Cancer Journal for Clinicians, 74(3), 229-263.
https://doi.org/10.3322/caac.21834

- Chang, T., Park, S., Schaffer, A. A., Jiang, P., & Ruppin, E. (2025). Hallmarks of artificial
intelligence contributions to precision oncology. Nature Cancer, 6(3), 417-431.
https://doi.org/10.1038/s43018-025-00917-2

- Croshy, D., Bhatia, S., Brindle, K. M., Coussens, L. M., Dive, C., Emberton, M., Esener, S.,
Fitzgerald, R. C., Gambhir, S. S., Kuhn, P., Rebbeck, T. R., & Balasubramanian, S. (2022). Early
detection of cancer. Science, 375(6586), eaay9040. https://doi.org/10.1126/science.aay9040

- Fountzilas, E., Pearce, T., Baysal, M. A., Chakraborty, A., & Tsimberidou, A. M. (2025).
Convergence of evolving artificial intelligence and machine learning techniques in precision
oncology. NPJ Digital Medicine, 8(1), 75. https://doi.org/10.1038/s41746-025-01471-y

- Grant, C. R., Patel, S. P., & Azenkot, T. (2026a). Artificial intelligence tools in precision lung
cancer care: From early detection to clinical decision support. Cancers, 18(9), 1455.
https://doi.org/10.3390/cancers18091455

Page 5 Artificial Intelligence in Cancer D... MARI Research Team



MARI Research

- Hsu, C., Askar, S., Alshkarchy, S. S., Nayak, P. P., Attabi, K. a. L., Khan, M. A., Mayan, J. A,
Sharma, M. K., Islomov, S., & Samarkhazan, H. S. (2025). Al-driven multi-omics integration in
precision oncology: bridging the data deluge to clinical decisions. Clinical and Experimental
Medicine, 26(1), 29. https://doi.org/10.1007/s10238-025-01965-9

- Huhulea, E. N., Huang, L., Eng, S., Sumawi, B., Huang, A., Aifuwa, E., Hirani, R., Tiwari, R. K.,
& Etienne, M. (2025). Artificial Intelligence Advancements in Oncology: A review of current trends
and future directions. Biomedicines, 13(4), 951. https://doi.org/10.3390/biomedicines13040951

- Hunter, B., Hindocha, S., & Lee, R. W. (2022). The role of artificial intelligence in early cancer
diagnosis. Cancers, 14(6), 1524. https://doi.org/10.3390/cancers14061524

- Khalighi, S., Reddy, K., Midya, A., Pandav, K. B., Madabhushi, A., & Abedalthagafi, M. (2024).
Artificial intelligence in neuro-oncology: advances and challenges in brain tumor diagnosis,
prognosis, and precision treatment. NPJ Precision Oncology, 8(1), 80.
https://doi.org/10.1038/s41698-024-00575-0

- Khosravi, P., Fuchs, T. J., & Ho, D. J. (2025). Atrtificial Intelligence-Driven Cancer Diagnostics:
Enhancing Radiology and Pathology through Reproducibility, Explainability, and Multimodality.
Cancer Research, 85(13), 2356-2367. https://doi.org/10.1158/0008-5472.can-24-3630

- Kolla, L., & Parikh, R. B. (2024). Uses and limitations of artificial intelligence for oncology.
Cancer, 130(12), 2101-2107. https://doi.org/10.1002/cncr.35307

- Naga, I. E., Karolak, A., Luo, Y., Folio, L., Tarhini, A. A., Rollison, D., & Parodi, K. (2023a).
Translation of Al into oncology clinical practice. Oncogene, 42(42), 3089-3097.
https://doi.org/10.1038/s41388-023-02826-z

- Niraula, D., Sun, W., Jin, J., Dinov, |. D., Cuneo, K., Jamaluddin, J., Matuszak, M. M., Luo, Y.,
Lawrence, T. S., Jolly, S., Haken, R. K. T., & Naqga, I. E. (2023). A clinical decision support
system for Al-assisted decision-making in response-adaptive radiotherapy (ARCIIDS). Scientific
Reports, 13(1), 5279. https://doi.org/10.1038/s41598-023-32032-6

- Ogut, E. (2025). Artificial intelligence in clinical medicine: challenges across diagnostic imaging,
clinical decision support, surgery, pathology, and drug discovery. Clinics and Practice, 15(9), 169.
https://doi.org/10.3390/clinpract15090169

- Pallumeera, M., Giang, J. C., Singh, R., Pracha, N. S., & Makary, M. S. (2025). Evolving and
novel applications of artificial intelligence in cancer imaging. Cancers, 17(9), 1510.
https://doi.org/10.3390/cancers17091510

- Papageorgiou, P. S., Christodoulou, R., Korfiatis, P., Papagelopoulos, D. P., Papakonstantinou,
0., Pham, N., Woodward, A., & Papagelopoulos, P. J. (2025b). Artificial intelligence in Primary
Malignant Bone Tumor Imaging: A narrative review. Diagnostics, 15(13), 1714.
https://doi.org/10.3390/diagnostics15131714

Page 6 Artificial Intelligence in Cancer D... MARI Research Team



MARI Research

- Riaz, I. B., Khan, M. A., & Osterman, T. J. (2025). Artificial intelligence across the cancer care
continuum. Cancer, 131(16), e70050. https://doi.org/10.1002/cncr.70050

- Song, B., & Liang, R. (2024). Integrating artificial intelligence with smartphone-based imaging for
cancer detection in vivo. Biosensors and Bioelectronics, 271, 116982.
https://doi.org/10.1016/j.bios.2024.116982

- Swanson, K., Wu, E., Zhang, A., Alizadeh, A. A., & Zou, J. (2023). From patterns to patients:
Advances in clinical machine learning for cancer diagnosis, prognosis, and treatment. Cell,
186(8), 1772-1791. https://doi.org/10.1016/j.cell.2023.01.035

- Tiwari, A., Mishra, S., & Kuo, T. (2025). Current Al technologies in cancer diagnostics and
treatment. Molecular Cancer, 24(1), 159. https://doi.org/10.1186/s12943-025-02369-9

- Wang, J., Wang, T., Han, R., Shi, D., & Chen, B. (2025). Artificial intelligence in cancer
pathology: Applications, challenges, and future directions. CytoJournal, 22, 45.
https://doi.org/10.25259/cytojournal_272_2024

- Wang, X., Wang, Q., Ding, G., Wang, J., Tang, Y., & Feng, Y. (2026). Artificial intelligence for
colposcopic and cytological image analysis in early cervical cancer detection. iScience, 29(2),
114627. https://doi.org/10.1016/j.isci.2026.114627

- Wei, L., Niraula, D., Gates, E. D. H., Fu, J., Luo, Y., Nyflot, M. J., Bowen, S. R., Naga, I. M. E., &
Cui, S. (2023). Artificial intelligence (Al) and machine learning (ML) in precision oncology: a
review on enhancing discoverability through multiomics integration. British Journal of Radiology,
96(1150), 20230211. https://doi.org/10.1259/bjr.20230211

- Zheng, D., He, X., & Jing, J. (2023). Overview of artificial intelligence in breast cancer medical
imaging. Journal of Clinical Medicine, 12(2), 419. https://doi.org/10.3390/jcm12020419

Provided and edited by the members of MARI Research, Error in Medicine Foundation, and
MISMEDICINE Research Institute, including Shailey Afshar Ahmadi, Rojina Nariman, and Dr.
Pooya Beigi, MD. MSc.

Page 7

Artificial Intelligence in Cancer D... MARI Research Team



