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Will Artificial Intelligence and Automated Technology Replace the Need
for Dermatologists to Diagnose Skin Cancer in the Future?

“I propose to consider the question, Can machines think?” – Alan Turing (1950), WWII
Enigma code breaker 1

High-speed computers and massive data sets have heralded a new age of artificial
intelligence (AI) in medicine, aptly nicknamed the diagnostic stethoscope of the 21st
century. Currently, dermatologists develop an innate sense of how skin cancers appear by
examining thousands of malignant and benign lesions. This enables them to decide
whether a suspicious skin lesion needs further investigation2. Consequently, skin cancer
diagnosis is highly dependent on clinicians’ experience and subjective judgement3. With
recent scientific advancements, the ‘Enigma’ is could AI and automated technology (AT)
revolutionise how physicians approach skin cancer diagnosis and reshape or even replace
the role of dermatologists.

Artificial Intelligence in Skin Cancer Diagnosis
AI is software that writes, updates and renews itself at incomprehensible speeds. By
learning through algorithms, it becomes independent and autonomous 4. In dermatology, AI
uses a deep learning convolutional neural network (CNN) to recognise and categorise
patterns through repeated exposure to different images, thereby allowing it to distinguish
between malignant and benign lesions5.

AI vs. Doctors
Although engaging computer technology in skin cancer diagnosis has been hypothesised
since 19756, only recently have results looked so promising. In 2017, Stanford’s Artificial
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Intelligence Laboratory trained a CNN using 129,450 images for the identification of
malignant versus benign lesions. The CNN performed on par with 21 board-certified
dermatologists. Additionally, a study published in May 2018 described a CNN that
outperformed 58 dermatologists from 17 countries in accurately diagnosing melanomas7.
Further positive clinical testing of AI could lead to improved diagnostic accuracy, fewer
unnecessary surgeries and lower healthcare costs5. Through improved efficiency,
dermatologists could have more time to place greater emphasis on building relationships,
exercising empathy and utilising human judgement during clinics.

Surveillance
Targeted surveillance of high-risk melanoma patients results in early detection allowing
surgical removal before spread8. AI with imaging technology, for example in smart phone
applications, could automatically filter and signpost changing skin lesions, reducing a huge
burden on dermatological services9. However, current ‘apps’ do not use AI and are not
recommended by the British Association of Dermatologists due to a lack of rigorous safety
checks. Nevertheless, patients could potentially be surveilled by ‘apps’, with the role of the
dermatologist expanding to counsel patients on their appropriate use 10.

Extending the Reach of Dermatologists
AI promises to provide a more standardised level of care, regardless of a patient’s location
or doctor11. Microsoft recently announced a project to bring high-speed internet to rural
communities in America12. This growing reach of technology could improve access to
healthcare through telemedicine. Non-dermatologists could consult with decision-support
AI systems, thereby aiding physicians with triage in areas where access to dermatologists
is limited.
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Can Artificial Intelligence Deliver its Promises?
For over 50 years, AI has promised to revolutionise medicine but failed to follow through.
Therefore recent results, however optimistic, should not be over-interpreted. There are still
barriers that can impact the future use of AI and AT in skin cancer diagnosis.

Viewing the Patient in Context
AI systems view skin lesion images in isolation without comparison to other lesions on a
patient’s body, therefore lacking context. Specifically, it is yet to be established whether AI
will successfully diagnose atypical melanomas. These frequently lack pigment and may
have irregular vessels11. Although diagnostic on dermoscopy, they are compressed by a
contact plate when photographed making them difficult to visualise 13. Therefore, for
challenging skin lesions where AI would perhaps be most beneficial, the reliability is at its
lowest.

Spotting the Lesion
A key element of dermatological consultations is the detection of lesions that patients
themselves are unaware of, through full skin examinations11. Additionally, some lesions
are more easily detected using a tactile approach2. Haptic perception provides important
information pertaining to skin texture, profile and physical properties. Interestingly, AT has
begun to include this through robotics. A recent study outlined an automated skin cancer
diagnostic tool, LesionAir, which estimates tissue compliance by applying a vacuum force
and measuring precise deflections. Though initial results are encouraging, this technology
is still in its infancy and its incorporation in clinics could take years14.

Will Patients Accept AI?
“Algorithm aversion” is the concept of placing trust in humans rather than digital software.
Dietvorst et al found that people were less tolerant of algorithm’s smaller miscalculations
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than humans’ larger mistakes. Additionally, individuals believe that humans are better than
algorithms at learning from mistakes, improving with practice and detecting anomalies15.
Algorithm aversion could be reduced by using AI as an adjunct to dermatologists in skin
cancer diagnosis and through educating patients about its benefits.

Regulation
As AI develops and its use in dermatology becomes a distinct possibility, regulatory bodies
must establish clear guidelines to prevent any safety, practical and legal issues 16. Given
the potentially fatal consequences of missing skin cancer, the safe integration and close
monitoring of AI and AT for skin cancer diagnosis is imperative, even though this may
ultimately decrease its immediate availability.

Conclusion -– Replace or Reshape Dermatologists?
Will your future doctor be entirely replaced by automated, artificially intelligent software?
Mancillas and Ward, publishers of the landmark AI paper in 1975, concluded that best
practice combines the machine’s perfect memory and rapid analytic skills with the ﬂexibility
and experience of the dermatologist6.

“Is the computer smarter than the physician? It’s irrelevant. Together they can provide
something better than either could alone” – Jonathan Chen (2018), Stanford Department
of Medicine17

With the first AI integrated hospital opening in China this year 18, AI has progressed
phenomenally since Turing’s Enigma cracking achievements saved uncounted lives. It has
potential to improve diagnostic accuracy, enhance efficiency, allow reliable home
surveillance and extend the reach of dermatologists. However, this rapidly evolving
technology has many barriers to overcome before it can be implemented in clinical
5

practice. Moreover, empathy, trust, compassion and the nuances associated with human
judgement cannot be mimicked by automation. I believe its inclusion in the diagnostic
paradigm will inevitably reshape, but not replace the role of the dermatologists in the
diagnosis of skin cancer.
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