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Diagnostic algorithms must be trained on representative datasets to avoid bias
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Artificial Intelligence (Al) is transforming how routine healthcare systems function and nowhere is this more apparent than
radiology. Integrating Al into imaging systems has the potential to fundamentally reshape the discipline and drive a higher
level of clinical precision. Imagine a situation where a person goes for a routine eye test. The system picks up structural
changes in the retinal nerve, too minor to be noticed by a human, and alerts a radiologist, who in turn will flag this as an early
case of glaucoma, a disease that can cause permanent vision loss if not detected in time.

In recent years, imaging-based diagnostics have emerged as a critical decision-making tool across medical specialisations,
placing disproportionate pressure on radiologists. Predictive algorithms can detect arrhythmias from ECG data and Al can
help oncologists differentiate between benign and malignant tumors with a greater degree of specificity, even if the image
quality is poor. This surge in imaging volumes has put radiologists under immense pressure.

Add to this the omnipresent need to reduce costs while maintaining standards makes the adoption of Al-powered radiology
systems an operational imperative. In addition to streamlining workflows, it can boost efficiencies while driving more accurate,
and patient-centric decision-making.

Workflow optimisation is one area where Al can show immediate impact. When a patient undergoes an imaging test, the data
generated can be organised, stored and analysed by an Al system. The system prioritises the critical cases and alerts the
appropriate radiologist to take immediate action. This way, bottlenecks are tackled while ensuring that urgent care is provided
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to the patients who need it most.

Disease detection is another area where Al models trained on large, well-defined data sets can identify even minute
deviations from the norm. This can help with early detection for a wide variety of ailments, from cancer to cardiological
conditions like stroke and heart disease, and neurological issues like glaucoma and Alzheimer’s disease. In several of these
cases, the early structural damage is often asymptomatic and not easily detectable. A highly trained Al system has the
potential to effectively bridge this gap and enable corrective action before it is too late.

Another use case is driving consistency during imaging. Technicians often need assistance with protocol variability while
conducting imaging tests. Training machine learning models on standardised testing protocols will reduce the burden on
clinicians and ensure consistency in imaging output and quality across different demographics and imaging situations.

From Image Interpretation to Enabling Al

As Al takes over these routine tasks, the role of the radiologist becomes more specialised. They are now free to focus on
complex, high-risk cases which require nuance and human judgement. However, radiologists will have to understand how Al
tools work and be aware of their potential and limitations in order to use them effectively.

While Al can be a critical step of the decision-making process, human oversight and judgement remains essential. Further,
radiologists will have to be involved in training the Al systems by providing high-quality and well-defined datasets for
algorithm training, validating model performance across population subsets, and providing continuous feedback for
refinement of the Al models. This way, the role of the radiologist changes from image interpretation to Al integration.

Integrating Al into diagnostics can provide several benefits, but it also comes with its own set of challenges. Ensuring
algorithm accuracy and reliability, as well as generalisability across diverse patient populations and imaging protocols are
critical to building a reliable system. Technical issues like variations in equipment can lead to inconsistencies, while
integrating the new systems with existing information systems has its own complexities which have to be accounted for while
designing a new Al-powered solution.

Trust and ethics are central to ensuring adoption. Clinicians must understand both the capabilities and limitations of Al tools
to be able to use them effectively. Transparency and explainability will be key to ensuring adoption by patients and clinicians
alike. How the system arrives at conclusions that have a direct impact on patient care decisions must be clear to the
radiologists.

Building robust data governance and security frameworks along with continuous performance monitoring are equally
important. Diagnostic algorithms must be trained on representative datasets to avoid bias and to ensure that the system
generates equitable and non-biased results across all demographics.

The future of Al-driven diagnostics lies in convergence. Advanced generative models that combine imaging data with patient
history and other medical records will help provide a holistic clinical picture. Cross-modality image fusion, or combining CT,
MRI, and PET images, will enable better insights, improving treatment planning and response monitoring by doctors.

Al has the potential to be a catalyst that can turn radiology into a proactive, patient-centered discipline. Radiologists can go
from simply analysing images to being a part of multi-functional care teams and enable the highest level of decision making
that directly influences patient outcomes. The critical thing is to ensure that the right safeguards are built in, which will drive
trust and adoption.
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