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The role of computer-assisted detection (CAD), artificial intelligence and machine learning in the
medical imaging data overload problem: Current practice, limitations and new developments

he demand for diagnostic imaging has continued to increase dramatically over the past few decades. More than 5 billion

diagnostic tests are performed globally each year. Replacement of older modalities such as Barium enema with CT
colonoscopy and isotopeVQ-scans with CT pulmonary angiography has also massively contributed to increased image datasets
per examination. As a result, the majority of Radiologists and other healthcare professionals have to review tens of thousands
of images every day. Fortunately, technologies such as Computer Aided Detection (CAD), 3D processing and automated image
analysis have also continued to develop. These are becoming increasingly more reliable and affordable. Computer-assisted
polyps and cancers detection on virtual-colonography, nodules on lung cancer screening and analysis of breast lumps on
MR mammography are just a few of the examples. We will discuss the accuracy and use of different CAD programmes. Our
research has shown that a large variation exists in sensitivity and PPV of commercially available software. Some programmes
suffer from very long analysis times. Hence, companies producing CAD tools need to address these issues. The role and
potential of new technologies such as Artificial Intelligence (AI) and machine learning in coping with the massive increase in
the medical imaging workload will be explored. This talk will cover the pitfalls and provide practical tips on the use of these
techniques. Such information is useful for Radiologists and Radiographers/Technicians. In addition, CAD developers and
other healthcare sector’s entrepreneurs might find this discussion useful in order to develop future products.
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Trans-abdominal sonography of the stomach and duodenum

Trans-abdominal sonography of the stomach and duodenum can reveal following diseases: gastritis, duodenitis, and acid
gastritis. An ulcer, whether it is superficial, deep with risk of impending perforation, perforated, sealed perforation, chronic
ulcer and post-healing fibrosis and stricture, polyps and diverticulum, benign intra-mural tumors, intra-mural haematoma,
duodenal outlet obstruction due to annular pancreas, gastro-duodenal ascariasis, pancreatic or biliary stents, foreign body,
necrotizing gastro-duodenitis, tuberculosis, lesions of ampulla of vater like prolapsed, benign and infiltrating mass lesions.
Neoplastic lesion is usually a segment involvement, and shows irregularly thickened, hypoechoic and aperistaltic wall with
loss of normal layering pattern. It is usually a solitary stricture and has eccentric irregular luminal narrowing. It shows loss
of normal gut signature, enlargement of the involved segment seen, and shouldering effect at the ends of stricture is most
common feature. Enlarged lymph-nodes around may be seen. Primary arising from wall itself and secondary are invasion from
peri-ampullary malignancy or distant metastasis. All these cases are compared and proved with gold standards like surgery
and endoscopy. Some extra efforts taken during all routine or emergent ultrasonography examinations can be an effective non-
invasive method to diagnose primarily hitherto unsuspected benign and malignant gastro-intestinal tract lesions, so should be
the investigation of choice.
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Multimodality imaging for clinical research: The role of bio-photonics

In order to see the bench-to-bedside dream of translational research become a reality, we need to develop imaging approaches
that is technologically sophisticated, allow deployment into a clinical setting. Multimodality imaging is gaining adoption, but
the bio-photonic component is absent or un-sophisticated. Our focus area is where light and patient meet, and improvements
that yield better outcomes, by identifying/addressing the obstacles preventing timely clinical adoption of laboratory-based
advances, not the least of which is the difficulty of detecting, characterizing and monitoring very small entities (molecules,
cells) within the human body, especially quantitatively, dynamically, and preferably without contrast agents. How and where
we look becomes critically important, especially if one targets (as one should) early diagnosis; for this, new tools and strategies
are needed, with likely new outcomes. We proposed and implemented an optical multimode approach to biomedical optical
imaging at all levels, featuring hyperspectral imaging, and optimized for earlier, more quantitative/reproducible detection of
abnormalities and a tighter spatio-temporal coupling between such diagnosis and intervention. Addressing major areas of
unmet need in the clinical realm with these new approaches should yield important improvements in disease management.
Our work on cancer, stem cells, vascular and neuro (specifically highlighting very early detection of Alzheimer’s disease)
applications will be described, with emphasis on the new technologies needed to achieve the desired imaging performance.
Thoughts about better ways for academia, the clinical and the corporate world to work together for innovative imaging solutions
and their use for addressing major disease will be briefly outlined.
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