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INTELLIGENCE - A THREAT OR OPPORTUNITY FOR

Artificial intelligence (Al) is the counterfeit of
human brilliance, comprehension and intellectual
abilities, elicited by machines (computing systems)
through acquisition of information, visual perception and
self-correction. Based on all data which have been fed
to the Al monsters, it can simulate most of the Human
task intelligently like Human. In March 2016, there
was a defining moment in the history of mankind
when, 18-time champion of the complex game called
Go, was defeated by Google’s artificial intelligence
(Al) computer program AlphaGo [1]. Though, these
machines are created by humans, yet these are
smarter, much smarter, than their creators in some
areas.

Medical research, pathological diagnosis,
and complex treatment planning has been predicted
to get benefited from the algorithms used in AlphaGo
[2], upon which the future of the Pathologist is also
dependent. Will AlphaGo like programmes are going
to replace the Pathologist in the future? Contrary to
AlphaGo’s triumph over human experts, computer
vision algorithms fail to meet some basic human
vision capabilities, like object dynamic prediction [3]
thus failing to anticipate what will follow in actual
photographic scenes [4].

Digital pathology has brought a revolution in
the field of pathology and is becoming the state of art
in life sciences. Whole slide imaging (WSI) is now
being adopted in lieu of traditional light microscopes.
Accessibility to digital slides aids remote primary
diagnostic work, tele-consultation, clinical review,
image analysis and  scientific  exploration.
Establishing whole-slide image (WSI) database of
millions of images was initially considered a difficult
task, but few recent studies demonstrated an
algorithm being successful in interpreting and
classifying whole slide images into different
categories after being divided into different patches
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[5]. Still, each algorithm proved to be 70 - 85%
precise, lagging far behind the human pathologist’s
diagnostic capabilities [6].

Pathologists can recalibrate their diagnosis
based on clinical and patient-specific information
acquired from different sources such as physician’s
notes, clinical history, other relevant investigations,
and multidisciplinary team meetings with clinical
peers. Sometimes, pathologists use descriptive
terminology for opinion, differential diagnosis and
useful comments for difficult and rare cases. This
complex nature of pathology diagnosis cannot be
dealt by Al. Traditional microscopes are interestingly,
speculated to continue to exist for another 144 years
[7]. Digital pathology, whole-slide imaging, and Al
should reasonably be considered as synergistic
technologies rather than substitution to human
cognition.

Key challenges in exploiting digital pathology
include lack of labelled data, dimensionality obstacle
and affordability of the cost incurred in computational
requirements [8]. All programmes are contingent on
using Graphical Processing Units (GPUs) and
peculiar electronic circuits for swift processing of
digital images and graphics, therefore making use of
ordinary computers with Central Processing Units for
this purpose, impractical [9].

On the other hand, Al software tools also provides
the opportunity to reduce the workload of pathologists
by aiding in dealing with arduous chore (e.g.,
counting mitoses, screening for easily discernible
cancer types, sorting and prioritizing biopsies that
need urgent attention and ordering appropriate stains
when suggested). Al method can perform image
retrieval for malignant regions in breast cancer with a
sensitivity of 92% [10]. To seek consensus in the
cases facing interobserver variability, assessing
image data would be beneficial.

There is an upcoming trend witnessed in
recent years, of advising molecular testing,
sometimes in replacement of morphological
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evaluation of the tissue. However, by utizing and
pulverizing tissue for such scrutiny, there is a definite
loss of valuable histopathological and morphological
details (e.g., desmoplasia, which is host stromal
response around tumor cells, immune response to
tumor and transplant rejection features). Most Al
approaches to mitosis counting, nuclear grading and
estimating Gleason scores ply H&E stained images
[11], favouring the concept of renaissance of
hematoxylin and eosin images.

Image analysis algorithms are being used to
interpret and quantify pathology images information.
Open source image analysis programs have been
introduced, which can be usedalone or in
combination in pathology for analyzing whole slide
images (WSI). These software programs (e.g.,
ImageJ, QuPath, Cell Profiler, llastik, Orbit, Icy,
etc) can be freely accessed, shared (in modified or
unmodified form) by anyone using open source
licenses. The upcoming technologies such as three-
dimensional imaging are making deep analysis of the
pathology images possible, rendering useful
diagnostic and prognostic information [12].

In conclusion, Al instead of competing and
substituting the pathologists, is rather succoring their
unremarkable diagnostic capabilities and
potentialities favouring a bright future of the world of
diagnostics.
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