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ABSTRACT

This chapter delves into the intricacies of medical imaging and ultrasound, where 
interpretable deep learning methodologies emerge as invaluable tools. It elucidates 
the utilization of deep learning models to extract radiomic features, discern their 
clinical significance, and various methodologies for incorporating them into structures 
that are comprehensible. The study underscores the criticality of comprehending 
radiomic features and their pivotal role in facilitating accurate diagnoses and 
informed treatment decisions. The primary objective of this chapter is to attain 
an intricate understanding of deep learning methodologies tailored explicitly for 
healthcare AI, with a focal point on radiologists and medical images.

INTRODUCTION

The landscape of the healthcare industry has undergone a seismic transformation 
in recent years, propelled into a new era by the integration of artificial intelligence 
(AI) and the labyrinthine depths of deep learning methodologies. Within the intricate 
tapestry of healthcare, the realms of medical imaging and ultrasound have emerged 
as epicenters where these avant-garde tools wield a transformative influence. This 
chapter embarks on an odyssey, unraveling the intricate interconnections between 
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medical imaging, radiology, and the enigmatic realm of explainable deep learning 
(Budden, Ray and Green, 2021).

Herein lies an exploration of how these cutting-edge technologies, like elusive 
cosmic forces, weave their impact across the fabric of healthcare. They dance on 
the precipice of diagnostics, pirouetting through the choreography of treatment 
planning, and casting an otherworldly glow on the theater of general patient care. 
The symphony of progress crescendos as deep learning systems, akin to sorcerers 
of the modern age, redefine the very essence of medical imaging. Traditionally, the 
scrutiny and interpretation of images were tethered to features and rules meticulously 
crafted by human hands. However, these frail constructs buckle under the weight 
of complex and variegated medical data (Caruana, et. al, 2015).

Enter deep learning, the arcane sibling of AI, with an unparalleled capacity to 
distill intricate patterns and representations directly from the raw, unbridled data. 
It is an alchemical process that transforms X-rays, MRIs, CT scans, and an array 
of imaging modalities into automated sentinels capable of unveiling a pantheon of 
medical maladies. Yet, amidst this grand metamorphosis, an urgent yearning emerges 
– the imperative for elucidation. The more labyrinthine these deep learning models 
become, the more elusive their decision-making mechanisms grow. The opacity of 
these black-box methods casts an ominous shadow over their utility in the sacred 
realms of clinical practice (Choi, et. al, 2020).

This exigency for clarity and cognizance in the realm of healthcare AI births the 
field of explainable AI (XAI), a metaphysical pursuit delving into the mystique of 
unraveling these enigmatic models. The chapters of this saga unfurl with meticulous 
detail, navigating through the labyrinthine corridors of deep learning methods 
meticulously tailored for medical imaging and radiology. The quest is not merely 
for accurate predictions but for a symbiosis of precision and perspicuity. Attention 
processes, saliency maps, and gradient-based attribution emerge as arcane tools 
wielded by the researchers in their quest to decipher the cryptic imprints of traits 
and zones of interest influencing a model’s pronouncements (Deo, 2018).

The arcane machinations of these methods hold the promise of metamorphosing 
clinical processes into a magnum opus of efficiency. They transcend the esoteric 
boundaries, enabling radiologists and healthcare custodians to grasp the ethereal 
emanations of AI-generated insights. In this communion of understanding, trust 
burgeons, and the aura of diagnosis results ascends to an apotheosis. Furthermore, 
the alchemy of explainability serves as an adept diviner, uncovering potential chinks 
in the armor of these models. In this crucible of scrutiny, the AI-assisted healthcare 
environment forges itself into a stalwart bastion, impervious to the caprices of flaws 
and resilient against the tides of unreliability (Fenton, et. al, 2019).
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