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Abstract: This article explores the current applications of Al in dermatology, highlights its potential to
address global dermatological challenges, and discusses its limitations and ethical considerations. By
leveraging Al, dermatologists can achieve faster, more diagnoses that are accurate and improve access to
dermatological care, especially in underserved regions.
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Dermatology, a specialty focused on diagnosing and treating skin, hair, and nail disorders, is witnessing a
paradigm shift due to advancements in artificial intelligence (Al). Skin diseases are among the most
common health issues worldwide, affecting millions of people annually. However, access to
dermatological care is often limited, particularly in low-resource settings where there is a shortage of
specialists. Al offers a promising solution to these challenges by augmenting diagnostic capabilities,
personalizing treatments, and expanding access to care.

Medicine has evolved rapidly over the past 20 years. Healthcare professionals now have to deal with new
diseases and understand previously studied diseases in a new way, as well as prescribe new medications
and apply modern diagnostic methods. The professional environment in which we work is constantly
changing, and for medicine to evolve, it must adapt. Not long ago, only doctors had access to medical
information, and with this access, they were obliged to inform patients about their health. As the main
source of medical knowledge, doctors provided competent professional advice. Today, a patient comes to
the doctor's office armed with information received from various sources: Internet search engines, mobile
applications and social networks. Unfortunately, the quality of this information is questionable. It is
unknown whether such unlimited access will benefit the patient. However, doctors must be prepared for
such situations and develop strategies for working with both patients and new technologies.

The diagnostic process includes history taking and physical examination. In dermatology, the basis for
diagnosis is the clinical picture of skin manifestations, their distribution and symmetry. In contrast, the
disease history is obtained after interviewing the patient and includes the history of the specific skin
disease, the patient's occupation, hobbies, daily household activities, contact with animals, the patient's
diet, seasonal exacerbations of the disease, relationship with menstrual cycles or pregnancy, concomitant
diseases, medication intake and family history.
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Al technologies, particularly those based on deep learning, have shown exceptional promise in image
analysis—a critical aspect of dermatological diagnosis. With the ability to process and interpret large
datasets, Al can identify patterns in skin images, assist in diagnosing conditions such as melanoma and
psoriasis, and even predict patient outcomes. This article examines how Al is transforming dermatology, its
benefits, limitations, and the ethical considerations it presents.

Al has found numerous applications in dermatology, ranging from disease detection to treatment planning.
These applications leverage the strengths of machine learning algorithms to process complex data and
provide insights that complement clinical expertise. One of the most significant applications of Al in
dermatology is in detecting skin cancer. Machine learning algorithms, particularly convolutional neural
networks (CNNs), trained to analyze dermoscopic images and identify malignant lesions. Studies have
shown that Al systems can match or even exceed the diagnostic accuracy of dermatologists in detecting
melanoma, basal cell carcinoma, and squamous cell carcinoma.

» Example: In a 2017 study published in Nature, a CNN developed by Stanford researchers achieved
diagnostic accuracy comparable to board-certified dermatologists when identifying skin cancers from
images.

Al-powered tools like SkinVision and MoleScope allow patients to monitor skin lesions at home and alert
them to potential malignancies, enabling earlier diagnosis and treatment. Beyond skin cancer, Al systems
used to diagnose common dermatological conditions such as acne, psoriasis, eczema, and rosacea. These
systems analyze patient images and clinical data to identify patterns associated with specific disorders. Al
tools can also suggest treatment plans based on the severity of the condition. Al is also being employed to
predict disease progression and treatment outcomes. For instance:

» Predictive algorithms can estimate how a patient’s psoriasis might respond to specific biologic
treatments.

» Al models can forecast the likelihood of post-treatment complications, such as scarring or
hyperpigmentation.

This predictive capability allows dermatologists to personalize treatment plans, improving efficacy and
reducing adverse effects.

Teledermatology, the use of telecommunication technologies for dermatological care, has gained traction in
recent years, particularly during the COVID-19 pandemic. Al enhances teledermatology by providing
automated analysis of images uploaded by patients, enabling remote diagnosis and triage. This reduces the
burden on dermatologists and ensures timely care for patients in remote or underserved areas. Al systems
act as decision-support tools for dermatologists, offering second opinions and assisting in complex cases.
For example, Al can highlight atypical features in skin lesions or recommend differential diagnoses based
on clinical data and imaging.

The integration of Al into dermatology offers numerous advantages, including improved diagnostic
accuracy, enhanced efficiency, and expanded access to care. Al systems are capable of processing vast
amounts of data with high precision, enabling them to identify subtle patterns in skin images that missed by
the human eye. This is particularly valuable in detecting early-stage skin cancers, where timely diagnosis
can significantly improve patient outcomes. Al reduces the time required for diagnosis by automating
repetitive tasks, such as analyzing dermoscopic images or categorizing skin conditions. This allows
dermatologists to focus on complex cases and spend more time with patients. Al-powered tools can bridge
the gap in dermatological care in low-resource settings. Mobile applications equipped with Al algorithms
allow patients to perform preliminary skin assessments, reducing the need for in-person consultations. This
is especially beneficial in regions with limited access to dermatologists. By analyzing patient data,
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including genetic, lifestyle, and clinical factors, Al can recommend personalized treatment plans tailored to
the individual. This approach improves treatment outcomes and minimizes trial-and-error prescribing.

Despite its potential, Al in dermatology faces several challenges and limitations that addressed to
maximize its impact. Al models rely on large datasets to function effectively. However, many datasets used
in dermatology lack diversity, leading to biases in algorithm performance. The use of Al in healthcare
raises questions about liability and accountability. For instance, if an Al system provides an incorrect
diagnosis or treatment recommendation, it is unclear whether the responsibility lies with the developer, the
clinician, or the healthcare institution. Integrating Al into dermatology workflows can be challenging, as it
requires changes to existing practices and systems. Clinicians trained to use Al tools effectively, and these
tools must seamlessly complement human expertise without disrupting patient care. The use of Al in
dermatology raises ethical concerns, including:

» Privacy: Ensuring that patient data used to train Al models is anonymized and secure.

» Transparency: Making Al algorithms interpretable so that clinicians and patients understand how
decisions made.

» Equity: Addressing disparities in access to Al technologies, particularly in low-income settings.

The future of Al in dermatology is promising, with ongoing advancements aimed at overcoming current
limitations and expanding its applications. Efforts are underway to create more inclusive datasets that
represent diverse skin types, tones, and conditions. This will improve the generalizability and fairness of Al
algorithms. The integration of Al with other technologies, such as augmented reality (AR) and wearable
devices could further enhance dermatological care. For example, AR could be used to project treatment
plans onto a patient’s skin, while wearable sensors could monitor skin health in real-time. Rather than
replacing dermatologists, Al will increasingly function as a collaborative tool that enhances clinical
decision-making. This partnership will combine the efficiency of Al with the empathy and nuanced
judgment of human clinicians. The development of clear regulatory guidelines and ethical frameworks will
be essential to ensure the safe and equitable use of Al in dermatology.

Artificial intelligence is revolutionizing dermatology by improving diagnostic accuracy, enhancing
efficiency, and expanding access to care. From skin cancer detection to personalized treatment planning, Al
offers innovative solutions to some of the field’s most pressing challenges. However, addressing issues
such as data bias, ethical concerns, and integration with clinical workflows will be crucial to realizing the
full potential of Al in dermatology. As technology continues to evolve, Al promises to play an increasingly
central role in transforming dermatological care and improving patient outcomes worldwide.

Intelligent Tutoring Systems (ITS) use artificial intelligence techniques to tailor learning strategies for
learners based on what they know about the target area. Virtual reality (VR) used to train medical staff in a
safe environment without involving patients. These applications significantly improve by using artificial
intelligence. Such applications use in a number of disciplines such as endoscopic surgery,
echocardiography, neurosurgery, and orthopedics. The TutorDerm system is one such VR application
designed for dermatology and allows for the simulation of dermatological procedures. While the impact of
Al on medicine is growing, it is important to remember that the software should be a tool to support the
physician’s work. The doctor bears full responsibility for the diagnosis and treatment of the patient. There
is little chance that Al will replace doctors in the near future. However, doctors who use Al in their practice
will replace those who do not. Our future depends on cooperation with intelligent machines and algorithms.
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