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ABSTRACT

Skin cancer is one of the most common cancers around the world and its rate is increasing. Exposure to sunlight
for long periods of time is classified as one of the main causes. Therefore, understanding the disease and using
innovative, effective, diagnostic methods may help in the eradication of the disease and improving the patients’
quality of life. In this review, the main etiological factors, the most common diagnostic approaches and the
application of artificial intelligence in the detection of skin cancer are discussed. Currently, there are several
diagnostic techniques to detect skin cancer, however each technique has advantages and disadvantages that can
affect the efficiency of diagnosis. Artificial intelligence (Al) is a promising tool in the detection and treatment of
skin cancers. Al is expected to play a key role in several aspects in the field of battling skin cancer in integration
with other technologies. This role may be represented by several applications, including aiding in diagnosis and
treatment, analysing images, enhancing diagnostic accuracy, and having applications for initial self-diagnosis.
As these tools are expected to play an even bigger role in the future, there is a need for more studies on these

applications, both in terms of pros and cons.
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INTRODUCTION

Skin cancer incidence and mortality rates are constantly increasing,
thus making it one of the most common cancers in the world, and
notably in regions with higher numbers of white-skinned people'.
From the perspective of patient health and the cost of healthcare, the
diagnosis and treatment of neoplasms is considered a noteworthy
problem. Treatment options like surgical excision, chemotherapy and
radiation for example are very costly. However, since skin cancers are
repeatedly found in the most sun-exposed areas of the body, the head
and neck regions. Thus, prolonged sun protection plays a key role in
preventing skin cancers especially in these highly vulnerable areas®.

The incidence of melanoma is on the rise globally, especially in the
most vulnerable groups. Melanoma skin cancer is the most deadly
compared to other types of skin cancer’. To date, the treatment of
advanced melanoma cases, especially metastases, is still a challenge,
especially with the lack of desired results from treatment®. Most skin
cancer cases occurred in countries with a majority of fair-skinned
inhabitants and expose to excessive levels of sunlight*. Skin cancers
are particularly prominent in light-skinned individuals across the
continents of North America, Oceania, and Europe, where most of the
population is light-skinned'.

It is therefore important to know the causes of skin cancer and the
diagnostic methods used in order to detect it and to battle these types of
cancers that cause harm to humanity.

MAIN CAUSES OF SKIN CANCERS

Sunlight and indoor tanning : Nearly 80% of skin cancer cases are
caused by exposure to ultraviolet in sunlight®. Types of radiation in
sunlight play a role in triggering the development of skin cancer®’. In
addition, damage to DNA caused by ultraviolet radiation may lead to

genetic mutations and may supress the immune system, affecting its
ability to recognize and eliminate cancer cells. Thus, this may lead to
an increase in the cancer development®. Additionally, consuming these
high amounts of radiation over long periods of time in indoor tanning
machines, has been observed as a fundamental cause to developing
skin cancers including melanoma and non-melanoma*’.

Immunogenic morbidity: There are several causes affecting the
immunity system which may contribute to the development of skin
cancers. These include Immunosuppression which may be one of the
causes of non-melanoma skin cancers'®.

Aging: Another factor that causes skin cancer is aging. It is one of
the causes associated with the development of skin cancer compared
to younger age groups. The aging process is considered the peak of
all the changes that occur in people’s life, including physiological,
psychological, and social change!!. Aging is one of the utmost common
causes of most diseases, including cancers. In aging, cells are more
probable to have undergone somatic mutations after going through so
many replications, which may result in an inability to check cell growth
process!l. As an example of the correlation between age and disease
incidence, a study showed a linear increase in the number of cases of
Basal cell carcinoma (BCC) for the over 40 year age group'.

Viruses: Some viruses have been found to be associated with the
formation of certain types of skin cancers. For example, HPV5&8
has been associated with certain cases of cutaneous squamous cell
carcinoma. Therefore, studying these cases of viruses and how they
work can help prevent their role in the development of skin cancer
in the future®. Figure 1 represents the main causes of skin cancers.
Understanding the role of these main causes may contribute in early
detection and prevention of skin cancer.
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Figure 1. Main causes of skin cancer
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Early detection of lesions and cases contributes greatly to the efficiency
of treatment. Thus, early diagnosis is essential to contribute to a
success of therapeutic plan as well as to minimize mortality rate from
the disease!’. Moreover, avoiding the triggers can help minimize the
incidence of skin cancers. Beside the clinical examination, diagnostic
techniques and approaches play an important role in the definitive
diagnosis and therapeutic plan of such cases.

DIAGNOSTIC APPROACHES

Clinical examination is an essential first step in the inspection of skin
lesions that are suspected to be malignant. Other methods are then used
to assist in the diagnosis, such as the use of Dermoscopy and the use
of biopsies of skin lesion to assess the characteristics of malignant
changes in skin lesion by histopathology, which may be a milestone in
the diagnostic process of skin cancer®.

1-The Skin Biopsy Method and Cytology

Skin biopsy: In the evaluation of many dermatologic diseases the
technique of skin biopsies can provide clinicians with important
information. This information is useful to diagnose skin diseases
and skin cancers as the prevalence of these diseases. The punch,
shave, excisional, and incisional biopsies are considered as common
biopsy techniques. Using one of these types depends on many factors
including disease’s pathology and location of lesion. The favourable
technique for patients and clinicians is one which can be described as
time-saving and cost-effective techniques. Innovated techniques have
been used in the last decades which are easy, cheap and have a short
procedure time '°.

In skin cancer, to confirm a diagnosis of BCC and identify its histologic
species, skin biopsies are often necessary'’. An excisional or punch
biopsy is necessary especially when dealing with suspected melanoma,
and especially if it appears as a shallow pigmented lesion. This is
because distinguishing between melanoma and pigmented BCC can
be challenging in such cases'8.While superficial biopsies that include
the dermis are usually sufficient for BCC diagnosis, there is a risk of
overlooking tumours if they are deeply embedded".

Moreover, in dermatology, skin biopsies are crucial for accurate
diagnosis and therapeutic treatment planning. Several Dbiopsy
techniques exist, including shaving, incisional, and excisional biopsy,
where the entire lesion is removed. Excisional biopsies are effective
for assessing skin tumours, inflammatory conditions, and dermal
lesions'®!3. Although complications are rare, proper patient evaluation
and meticulous technique are essential to minimize risks. While
these biopsies provide valuable tissue for histological analysis, a
comprehensive understanding of the clinical presentation is imperative
for a definitive diagnosis'®.

Additionally, another technique in the cases of skin cancer diagnosis is
sentinel lymph node biopsy (SLNB). The first lymph nodes to receive
lymph fluid from primary cancer are Sentinel lymph nodes. Thus,
SLNB can detect the spread of cancer to these nodes, even when it is not
visible. It may also help control the spread of cancer regionally. While
SLNB was initially used for melanoma, it is now applied to other skin
cancers. Studies in melanoma have shown potential prognostic benefits
from SLNB?’. However, its impact on the prognosis of non-melanoma
skin cancers is less clear, although it provides valuable information
about lymph node involvement. Since SLNB carries potential risks
like infection, lymphedema, and nerve damage, it is not routinely
recommended for all skin cancer patients?.

Cytology: Histological confirmation is crucial for diagnosing basal cell
carcinoma BCC, especially in areas like the eyelid. This is typically
achieved through excisional biopsies (punch or shave). These biopsies
provide detailed information about the specific type of BCC. Cytology,
while a faster option, may offer a preliminary diagnosis during the
initial visit?'. Although its accuracy in detecting BCC of the eyelid
is still under debate, it is generally considered reliable. However, its
sensitivity for pre-operative surgical planning may be insufficient®’.

Research by Barton et al. showed that cytology followed by excisional
biopsy yielded a 92% sensitivity and 75% predictive accuracy for BCC
diagnosis. This was compared to a group that underwent incisional
biopsy and subsequent histological confirmation. The latter group
demonstrated 100% sensitivity and 96% predictive accuracy for BCC
diagnosis®.

2-Dermatoscopy: Dermatoscopy is defined as a non-invasive
microscopic technique that allows dermatologists to visualize structures
below the skin surface including epidermis and dermis layers which
are not observable by the naked eye?. Many researches have shown
that the sensitivity and specificity for the detection of skin cancers
are increased by using dermoscopy in comparison with naked eye
evaluation. Moreover, it is observed that thinner and smaller cancers
can be detected using dermoscopy?*.

Thus, dermoscopy is a valuable means for diagnosing skin lesions
which require removal, and especially in distinguishing between
benign and malignant ones, through the presence or absence of certain
dermoscopic structures. By visualizing these identifiable structures,
clinicians or dermatologists can predict histologic findings and select
appropriate treatment and management for different skin cancer types®.
In addition, one of the advantages of dermoscopy that its can be used in
ex vivo specimens. It can be beneficial as it further enhances diagnostic
accuracy by guiding targeted tissue sampling and identifying areas with
potential genetic impact®*. Thus, after detecting the potential relevant
mutations, this technique can help in an appropriate therapeutic plan?.

Over the last two decades, dermoscopic examination has been used
as a non-invasive technique for diagnosing skin tumours that include
melanoma and BCC?. Furthermore, dermoscopy is considered a
helpful tool in diagnosing both melanoma and non-melanoma skin
cancers especially since the diagnosis of non-melanocytic tumours has
been previously done using this technique®. In addition, studies have
shown that this technique has contributed to increasing the specificity
and sensitivity in the diagnosis of melanoma, in addition to contributing
to the detection of early stages of this disease. It has also shown a role
in assisting in the detection of some cases of BCC?.

Dermoscopy assists in diagnosing skin cancers, both melanoma and
non-melanoma, however, it is not conclusive. Clinical history, age, and
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visual appearance are also utilized in the diagnosis of cancer. When
a clear diagnosis is uncertain with dermoscopy, it is suggested that a
biopsy should be performed?®.

3-Total body photography (TBP): Total body photography (TBP)
is considered one of the promising approaches for evaluating skin
lesion, this works by monitoring changes in records of all existing
lesions over time. In TBP, a photographic record, which can be either
2-D or 3-D TBP, is provided by using clinical photography of the
patients’ skin surface. 2-D images of the skin are commonly collected
and composed to body map in 2-D TBP. On the other hand, 3-D TBP
comprises creating a 3-D picture of the patient’s surface which is then
partly linked with images of dermascopy. For that reason, using 3-D
TBP may predominantly assist in the localization of lesions for follow-
up?’2s,

Recently, 3D-TBP is used in patients at high risk of melanoma to
assist with skin examination, mainly to monitor melanocytic lesions.
According to a study by Gellrich et al., which compares clinical skin
examinations with dermoscopy and 3D-TBP, overall, using 3D-TBP
alone has lower sensitivity for the diagnosis of BCC, squamous cell
carcinoma (SCC) and invasive skin tumours?.

Furthermore, the effectiveness of 3D-TBP was not influenced by
the skin tumour location. 3D-TBP can often detect advanced skin
tumours with a greater tumour thickness or a higher infiltration level.
So, while advanced non melanomas may be detected using 3D-TBP,
this study noticed that the accuracy of traditional skin examination
with dermoscopy is higher than using 3D-TBP alone. Also, further
investigation is essential to know if additional photographs of poorly
visible areas of the body or digital dermoscopy can improve the
accuracy of 3D-TBP in the diagnosis®.

4-Raman spectroscopy: In recent years, Raman spectroscopy has
emerged as an innovative skin imaging technique with a wide range
of applications in skin cancer diagnostics, including the assessment of
melanoma and non-melanoma (SCC and BCC)**-%2,

Raman spectroscopy is considered a unique potential non-invasive
technique that analyses molecular vibrations, promising advancement
in skin cancer diagnosis®. By illuminating a sample and examining the
scattered light, Raman spectroscopy generates a molecular fingerprint
unique to different skin cancer types, including melanoma and non-
melanoma skin cancers®. In the future, technology improvement
of Raman spectroscopy technique may enhance the efficiency and
accuracy of diagnosis, especially via increasing the sensitivity,
resolution, and the acquisition of real-time data’>3,

Furthermore, improvements in imaging techniques, combined with
Raman spectroscopy, are expected to lead to earlier detection and
diagnosis of skin tumours. This combination will provide a deeper
understanding and analysis of both benign and malignant skin tissues®.
Nowadays, there is a focus on using of Raman spectroscopy to monitor
disease progression or responses to therapy by longitudinal monitoring
of skin lesions. Moreover, another focus of Raman spectroscopy is
on the area of developing patient-specific analyses and diagnostic
approaches™.

Based on research that assessed the advantages and disadvantages of
using several non-invasive techniques to detect the presence of skin
cancer. The study showed that the Raman spectroscopy technique has
a high accuracy in diagnosing skin cancer®*. The study suggested that
the development of this technique as a future technology may play a
major role in finding accurate and effective therapeutic plans for the
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disease. However, the study suggested that there is a need for further
study regarding the diagnostic accuracy of this technique.

5-Liquid biopsy: Recently, a technique known as liquid biopsy has
been used to assist in detecting diseases, including cancers. It is a
non-invasive diagnostic or monitoring technique that examines body
fluids such as blood, urine, or cord fluid to analyse several biomarkers,
including for example, circulating tumour cells, cell-free DNA, nucleic
acids and proteins®.

The concept of this technology is based on the understanding that
tumours shed some substances in the blood stream or body fluids,
and these substances carry some important information that may
indicate the occurrence of mutations and genetic changes in addition
to the tumour molecular characteristics®. This information is analysed
by experts such as physicians and researchers, and the results of the
analysis helps to detect cancers and find out their genetic makeup™.

This innovative technology is one of the most promising techniques
for the early detection of melanoma through non-invasive procedures®.
In addition, liquid biopsy is a novel technique that contributes to
monitoring the treatment response of the cancer disease as well as
predicting of cancer metastasis®*. Moreover, according to Boerlin et
al., cell-free DNA which is a liquid biopsy technique, may play an
important role in the diagnosis, monitoring, and treatment response of
diseases, as well as an important role in contributing to the detection of
genetic variants specific to the type of tumour®’. However, more studies
are needed on the possibility of using cell-free DNA as a diagnostic
tool, as well as to investigate the limitations and challenges that the
technology may face in its use®’. In the near future, the efficiency of
liquid biopsy is expected to be enhanced by integrating it with other
techniques that help in the ease of use and quality?®.

ARTIFICIAL INTELLIGENCE AND SKIN CANCER
DIAGNOSIS

Skin cancer is considered one of the most common types of cancer.
Some of the challenges that face traditional skin cancer diagnostic
techniques are high cost, the need for a professional expert physician,
and high time-consumption. Therefore, artificial intelligence tools are
being used to help in diagnosing skin cancer. This tool includes the
methodologies of shallow and deep machine learning-based that are
trained to detect and classify skin cancer by using computer algorithms
and deep neural networks®. Artificial intelligence is designed to help
in different areas including screening and diagnosis of skin cancer as
it is a disruptive and assistive technology. Artificial intelligence is a
promising powerful tool that can be used by physicians to diagnose
and treat skin cancer®. Recently, artificial intelligence has been used
to analyze images to predict the most common types of skin cancers,
including melanoma and non-melanoma**!.,

Moreover, RNA dataset markers have been developed for use in
predicting skin cancers and skin lesion prognosis. Thus, to minimize
the incidence rate of skin cancer, many of these technologies have
the potential to be easy and effective to use for different target groups
such as patients, primary care physicians, and dermatologists®. As
previously mentioned, Al may be useful to aid in skin cancer diagnosis
and treatment. An example of Al-based technologies that have been
designed to detect and classify skin cancer are convolutional neural
network (CNN) and deep convolutional neural network (DCNN)*.

Many researchers looked at the accuracy of skin cancer diagnosis using
Al-based algorithms. A study mentioned that different skin lesions can
be accurately classified depending on their potential danger using Al-
approaches (CNN and DCNN) via analysis of categorize photos*.
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Another research focused on the tests needed during a routine visit to
primary care or tests that patients carryout themselves, by creating an
analysis system of suspicious pigmented lesion utilizing DCNNs to
detect skin lesions that needed more examination. However, using Al-
based algorithms in therapy plans is still controversial®.

A research study was conducted to investigate the role of artificial
intelligence in assessing skin cancer cases by several non-dermatologist
physicians. The study showed that artificial intelligence contributed
to helping these non-specialized physicians in detecting cancers with
a result comparable to dermatologists®. This outcome may help the
dermatology expert to focus on the detection of malignancy cases in
early stage by discriminative benign patient cases from the primary
care physicians. Thus, may help the specialized clinician to reach the
malignancies in a timely manner®.

Moreover, the large number of diagnoses in dermatology including
rare aggressive cases such a Merkel cell carcinoma and angiosarcoma
is one of the challenges in training of AI models. Thus, the suggested
solutions are through training programs between the collaborated
academic multicentre, especially those who have expertise in this field,
or by shared information from the central data bank*.

It is expected that in the near future, Al will be used by dermatologists
and primary care physicians as well as patients, especially after training
on several multimodal datasets.

There are also some issues and challenges facing some of the
existing models related to training and the reason behind this is the
large number of skin disease cases. These may include rare cases but
aggressive malignancy conditions such as a Merkel cell carcinoma
and angiosarcom. It also includes rare chronic malignancies that have
the potential to develop aggressively, for example cutaneous T cell
lymphoma“.

To solve these challenges, it is proposed to establish training programs
in academic centres that specialize in these skin cases, in addition to
establishing a central data bank. These solutions, in turn, contribute to
raising the competence of those treating these cases, whether a primary
care physician or a specialized dermatologist, through specialized
training or sharing important diagnostic information through a central
data bank*.

Recently, one of the main tools used to allow documentation and
follow-up of the entire skin surface is total body photography. Also,
using Al-based systems to automate lesion detection and diagnosis are
growing in the field*.

Moreover, a study was conducted in several specialized centres around
the world in which skin cancer cases were examined by specialized
dermatologists. These dermatologists classified cases of clinically
relevant melanocytic lesions (CRML) that require follow-up or
removal by specialists for example*. In addition, some patients were
given 2D automated total body mapping (ATBM) using Al- automated
lesion detection known as (ATBM master, Fotofinder Systems GmbH).
The study aimed to determine the efficiency of the system in detecting
CRML cases, in addition to detecting any new or changed ulcers during
the follow-up phase*.

The study revealed that the majority of clinically relevant melanocytic
lesions and new or changed clinically relevant melanocytic lesions
during follow-up examinations were correctly detected by ATBM with
lesion detection software in a timely manner. This prospective study
proves a step towards the application of an Al-assisted, time-efficient

support for dermatologists to detect suspected melanoma lesions. This
demonstrates the important role of detection software to correctly
identify most clinically relevant lesions. This achievement may help in
developing the implementation of deep learning-based algorithms for
the lesion diagnosis classification*.

Many researchers focused on the diagnosis of skin cancer which may
help in early detection and aid in reducing the mortality rate for this
type of cancer. Traditional methods for skin cancer diagnosis have
many challenges which include being painful for patients, costly, time-
consuming, and thus may lead to the spread of disease®. Although
Dermoscopy is one of the diagnostic tools used for skin cancers, it has
some limitations. Thus using Al in the developed automated detection
system may help in a reduction of the limitations of traditional methods
and enhance the rate of early skin cancer detection®.

Recently, a study was conducted by Mahmoud et al, in which artificial
intelligence was used in a proposed automated early detection
system of skin cancer to analyse dermoscopic images. To detect and
distinguish between benign and malignant lesions, this system is
designed to analyse dermoscopic images in several stages, including
pre-processing, segmentation methods, and classification methods®. In
this study, two algorithm models, adaptive snake and region growing,
were used for automated segmentation and the results of the models
were compared to each other to see which one was more accurate and
efficient. The results showed that the adaptive snake algorithm was the
more efficient and accurate of the two models, with an accuracy of 96%
compared to 90% for the region growing algorithms®.

Additionally, in this proposed system, the two different algorithm
models used for automated classification were compared with each
other, these models were Artificial Neural Networks (ANN) and
Support Vector Machine (SVM) algorithms. The results showed high
accuracy (94%), precision (96%), specificity (95.83%), sensitivity
(recall) (92.30%), and Fl-score (0.94) when using the proposed
detection system with Artificial Neural networks®.

Another example of the potential role of Al integration with approaches
used to detect skin cancers is Raman spectroscopy. The integration
of Raman spectroscopy and Al identify subtle spectral markers and
molecular signatures of skin cancers®. The integration outcomes will
include accelerating the characterization of specific patient conditions
and molecular changes observed over time. Thus, this will help
enhance diagnostic accuracy and efficiency, aiding in early diagnosis
and therapeutic plans via the identification of relevant markers and
molecular signatures*2,

Based on the rapid development of medical technologies, the near future
may see the use of Al applications with liquid biopsy technique in the
diagnosis and prognosis of cancers. This is likely to be by providing
detailed information about the spatial and functional assessment of the
disease*. However, there may be some challenges in using Al-enabled
liquid biopsy technology in clinics. These challenges include the
financial and time cost of teaching Al, as well as equipping laboratories
with modern devices, advanced software and data storage, and training
technicians to use the technology in the laboratory*47.

Moreover, Al may help the patient to refer themselves for dermatologist
by models that can assess regional anatomic sites for concerning lesions.
This implementation can make the dermatologic care more accessible
to the general population®. There remains a scarcity of specialized
centres in remote and sprawling areas, causing delays in early detection
and subsequent treatment. Therefore, the need for these applications
that contribute to early detection are needed. In the near future, it can
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be expected that artificial intelligence in user-friendly and accessible
applications that help access and evaluate anatomical areas in lesions
with worrisome variable characteristics will be used. These technologies
will help patients reach specialized physicians at the right time and in the
cases that need to be diagnosed®. However, some limitations exist when
trying to achieve the correct diagnostic including assessing cases out of the
range which may mislead physicians when decision-making. Thus, using
developed models including confidence estimates together with diagnostic
predictions is required to avoid misdiagnosis®.

Recently, the use of mobile health applications with public Al-based
algorithms for skin cancer screening has already saved a lot of time*.

Furthermore, today healthcare professionals are being challenged to
evaluate moles in patients using available examination tools such as
magnifying glasses or even just by using the naked eye. The decision is
often based on the type of training the doctor has received or even the
personal medical opinion of the doctor. Due to the raising rate of skin
cancer globally, and especially in the most vulnerable groups, finding
easy, non-expensive, non-invasive and accurate diagnostic tools is
essential and may help in the early detection and reduction of the skin
cancer rate**,

Recently, skin cancer including melanoma, basal cell carcinoma, and
squamous cell carcinoma can be diagnosed using DermaSensor, which
is the first FDA approved Al-powered tool to diagnose skin cancer*-’.
DermaSensor is designed to use Al-powered spectroscopy technology
to non-invasively evaluate cellular and subcellular characteristics
of a lesion in skin cancer. The device was designed to be used by
non-dermatologist physicians to evaluate skin lesions. This tool is
characterized by handled and wireless device using an FDA-cleared
algorithm to provide immediate results*#-%0.

The device has been evaluated in a study called DERM-SUCCESS,
which examined more than 1,500 lesions of skin in more than 1,000
patients visiting more than 22 medical centres. The results of this
study showed that the sensitivity of the device was approximately 96%
compared to 83% for healthcare centre physicians. In addition, the
sensitivity of the device to detect negative results was 96.6%, which
was confirmed by biopsy, while 20% was the specificity percentage’!-2.

The FDA'’s authorization specifies that the device has been approved
by them for use by healthcare physicians to contribute to the diagnosis
and referral of skin cancer to specialists. A utility study was conducted
to diagnose more than 10,000 skin lesions cases by 108 primary care
physicians using the device. The result of the study showed a raise
in management sensitivity (91.4% vs. 82%) and diagnostic sensitivity
(81.7% vs. 71.1%), in addition, it showed a reduction in the number
of false negative referrals by almost half. But, the study found a
statistically significant reduction in specificity for less than 12%°'.
Through these pre-market studies, DermaSensor has shown the potential
to aid in the early detection of skin cancers by non-dermatologist
physicians, in addition to the possibility of using the device based on
its characteristics in primary health care centres. Conversely, there
are still some challenges, including specificity, which has also been
considered as a challenge in some previous cases of device models,
which represents a challenge in the use of Al in medical devices used
in dermatology. These challenges could lead to unnecessary referrals to
specialists, which could result in increased burden and cost’!. Based on
what has been shown, the DermaSensor is the latest device authorized
for use in primary care centres and an assistant to detect skin lesions,
and this device may be the milestone for the study and development of
medical devices and authorization used for artificial intelligence in the
medical field in the future®'.
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Therefore, the use of artificial intelligence has the potential to contribute
to the detection and treatment of skin cancer in several application as
highlighted in Figure 2.
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Figure 2. Prominent application of Al in Skin Cancer.

CONCLUSION AND FUTURE DIRECTION

Effective diagnostic tools play a major role in detecting and
eradicating this cancer, especially advanced cases that urgently
need medical response. Therefore, the use of techniques such
as biopsies to confirm malignant cases are important, but it is
followed by surgical procedure in addition to consuming a lot of
time. Therefore, the use of advanced innovative techniques such
as liquid biopsies in turn contributes to provide more molecular
details about the type of cancer, in addition to being a non-invasive
and less time-consuming technique. Dermoscopy or Raman
spectroscopy are other techniques that belong to the non-invasive
tools category which aids in the diagnosis of skin cancer. These
techniques may also be improved by the integration with Artificial
intelligence (Al).

Al is revolutionizing many fields, including the medical field. In the
near future, there are several applications of Al that is expected
to play a major role in the diagnosis of many diseases that would
otherwise be a challenge in the health system. These applications
include integrating with some of the technologies used to increase
the accuracy of diagnosis and reduce the time of diagnosis. It also
enhances technology outcomes that analyse images for diagnosis.
In addition, the great role in the use of remote Al applications for
patients in isolated areas to contribute to early diagnosis. Also, the
use of Al to help primary health care physicians and non-specialized
dermatologists to distinguish between malignant cases that require
referral to specialized physicians. This will help minimize the referral
of non-malignant cases, reduce cost, relieving pressure from specialists
and helping to reach and treat cases in a timely manner.
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