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ABSTRACT

Despite incremental progress in curing cancer it remains the second most common cause of death. Most, if not all, health
professionals agree that early detection of cancer offers the greatest chance of a cure or control of the disease. Skin cancers are highly
treatable if they are caught early. Unfortunately, skin cancer doctors (dermatologists) are often not readily available in remote or third-
world countries. Today, with the advancement of Artificial Intelligence (Al) doctors hope to provide patients with machines that can
early diagnose skin cancers and thus save lives through early detection. Early results are promising as the machines are providing up to
85% accuracy in detecting skin cancers. The use of Artificial Intelligence in medicine is expanding with the experimental use of Al
machines reading radiographic breast images (mammograms). Again, the early results are promising. Computer power is increasing
dramatically and is the key to more use of advanced Al machines. The use of Al can dramatically reduce the cost of medicine while
providing quicker diagnoses. However, Al, at least at this time, is not intended to replace physicians. The best minds in the field of
medicine believe the combination of physicians working with Al will provide patients with the greatest opportunity to successfully
survive their diseases.
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1. INTRODUCTION

Each year, a great number of people die of cancer. Fortunately, when the disease is detected early the cure rate is high, which has led
to the development of many forms of cancer screening tests. For example, in the case of breast cancer mammography is one of the
most effective screening tests available. The problem is that screening tests remain imperfect, which can lead to some false positive
results, which in turn can lead to unnecessary surgeries and biopsies. A common cause of false positive diagnoses is the category high-
risk lesions, which look suspicious on a screening mammogram and have abnormal cells when analyzed by needle biopsy.

1|Page 30 January 2018 WWW.gjar.org


mailto:nik@niktehrani.com
mailto:dbm12@aol.com

Vol-5, Issue-1 Global Journal of Advanced Research

2. ARTIFICIAL INTELLIGENCE AND CANCER

Artificial intelligence (Al) has brought change to the diagnosis of cancer, just like it has to many other aspects of our lives (Pannu,
2015). The general purpose of Al technologies is to make it possible for a society to improve and progress its quality of life. Advances
in studies with automatic diagnoses of cancer specimens using Al were beginning to produce results that were sometimes superior to
human analysis as early as 2006 and continue to the present day (Deepa &Aruna, 2011; Lishoa&Taktak, 2006; Pannu, 2015).

Artificial intelligence advances and with it the field of medicine. In 2011, IBM introduced their supercomputer Watson to the world on
the game show Jeopardy where it beat accomplished Jeopardy champions (Ferucci, D. A., 2012). By 2017 Watson was able to
diagnose some types of skin cancer, after the technology was improved to match the diagnostic ability of a dermatologist. The
improvement came from the creation of an automatic learning algorithm - called machine learning - by the team of Professor Sebastian
Thrun from Stanford University. Thrun’s team trained artificial neural networks using a total of 129,450 images and data from about
2,032 different cases of diagnosed diseases. They tested their performance against a score of dermatologists, and the result was that
clearly both obtained the same diagnostic results (Esteva, Kuprel, Novoa, Ko, Swetter, ...&Thrun, 2017).

Perhaps the most important aspect of Thun’s study was that Al used the same method of diagnosing skin cancer as that performed by a
specialized doctor: visual observation. Thus, using simple photographs of skin lesions, the algorithm could reveal if the patient
suffered from some type of tumor in the skin, and if it was benign or malignant (Esteva et al., 2017). This technological and medical
breakthrough was an important milestone both for its reliability, which is very important not to delay the diagnosis of the disease and
its severity, and because it starts the path towards the possibility that mobile devices with cameras can expand the reach of a patient’s
dermatologists outside the medical or hospital center (Esteva et al., 2017).

Arriving at a complete diagnosis to give the correct treatment to patients with cancer requires a complex process where accuracy and
speed play a fundamental role. Looking for alternatives to the conventional methods applied in these clinical cases, a team from Beth
Israel Deaconess Medical Center (BIDMC) and Harvard Medical School worked on a project that sought to exploit the potential of
artificial intelligence. According to the report shared by the researchers, after participating in the ISBI (The International Symposium
on Biomedical Imaging), their Al was able to be accurate 92% of the time, compared to 96% of the pathologists' effectiveness
(BIDMC, 2016).

But what is really interesting, as the BIDMC study emphasizes, is that combining the work of the pathologist with the identification of
the Al, up to 99.5% accuracy could be achieved. And this is just one example of the potential of deep learning to improve the
objectivity and accuracy of diagnoses, and as a result to provide patients with the right treatment without losing time. They created a
system based on deep learning so that machines can learn and interpret patterns based on the analysis of histopathological images. And
so, for example, in patients with breast cancer, identify the presence or absence of metastatic cancer in the lymph nodes (Zheng, Yoon,
& Lam, 2014). This melding of the physician with machine is called computer-aided diagnosis (CAD) and is the wave of the future
because it can streamline the diagnostic process and increase accuracy (Amato, Lopez, Pefia-Méndez, Vaiihara, Hampl& Havel, 2013;
Deepa &Aruna, 2011; Esteva et al., 2017).

Artificial Intelligence appears to be limited only by the power of the computer. The long-held anecdotal theory (1965, Moore’s Law,
n.d.) proposed by Intel founder Gordon Moore postulated that every 18 months computer power will double and the cost of production
will be halved. With increases in computer power, Al will surely provide more robust decisions in the medical field. Through a
process known as “Reinforcement Learning” computers can acquire additional skills for Al by teaching themselves beyond what
humans can input. In spite of this unchecked learning ability, there remain obstacles such as Al interpreting simple cartoons to
determine if they are funny or not (Granter, Beck, &Papke, 2017). This leads to a discussion of the ability of Al to surpass the skill of
pathologists and radiologists in medical diagnoses. However, there is little chance that your doctor will be replaced by a computer
anytime soon.

In a somewhat bizarre and unconventional study Levenson, Krupinski, Navarro and Wasserman (2015), while researching Al, the
researchers trained pigeons to discriminate between radiographic pictures of benign and malignant breast tissue with a 85% accuracy.
At the time, this compared favorably to Al diagnosing where algorithms were developed for the same purpose. Rest easy, pigeons will
not be reading your next mammogram.

As computers self-whirr to expand their knowledge, another interesting question arises. Have microscopes outlived their ingenuity
when a single drop of blood placed into a machine can give results that are undetectable with visual examinations (Granter, 2016)?
The answer is still up for grabs. However, Rosai (2007) writes that the trained pathologist will not be replaced as best-practice
medicine. Rosai explains that the dependence of microscopic and molecular science complement each other and reside harmoniously
to generate new and improved modalities to treat disease.

3. CONCLUSION
While diagnosis of disease through artificial intelligence would mean significant savings in health costs and human resources, as well
as universal access to medical care, there are issues that go beyond the appearance of the injuries, such as the stage of the disease, the
depth it has reached, or its possible evolution. As of now, physicians, i.e. humans, are still the most important part of medical care
when it comes to cancer.
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