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ABSTRACT

Background: Skin cancers, including basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and
melanoma, represent a growing global health challenge. Early and accurate diagnosis is crucial to
improving clinical outcomes and reducing treatment costs. Dermoscopy is increasingly recognized as a
valuable imaging tool that enhances the visualization of subsurface lesion features beyond the naked eye.
The integration of artificial intelligence (AI) with dermoscopy has the potential to revolutionize
diagnostic precision and efficiency, especially in resource-limited settings such as Syria.

Methods: This prospective diagnostic accuracy study evaluated the performance of an Al-assisted
dermoscopy system compared to dermatologists and histopathology as the gold standard.

Results: A total of 115 lesions from 108 patients were analyzed. The Al demonstrated a 92% overall
accuracy, surpassing dermatologist sensitivity and specificity. These findings underscore the
transformative role of Al-augmented dermoscopy in dermatological diagnostics in developing countries.
Limitations: Several limitations warrant mention. The relatively small sample size, especially for SCC and
melanoma cases, restricts broader generalization. Additional multicentric studies with diverse ethnic
populations and lesion types are necessary to validate these results. Ethical considerations, including
patient data privacy and Al decision transparency, must be addressed before clinical deployment.
Objective: To highlight and evaluate the crucial role of combining dermoscopy with artificial intelligence
(Al), specifically using the FotoFinder system in enhancing the diagnostic accuracy of skin cancers
(including basal cell carcinoma, squamous cell carcinoma, and melanoma) in a Syrian clinical population.
The study aims to demonstrate how integrating dermoscopy and Al can improve the sensitivity and
specificity of skin cancer diagnosis compared to standard clinical evaluation, thus enabling earlier and
more precise detection and treatment, with a focus on real-world application in dermatological practice.

Introduction

Skin cancer incidence continues to rise globally, posing a
significant burden on healthcare systems, particularly in
countries with limited dermatological resources [1,2]. According
to the World Health Organization (WHO), non-melanoma skin
cancers (basal cell carcinoma and squamous cell carcinoma) are
among the most common cancers worldwide, with melanoma
contributing disproportionately to skin cancer mortality despite
its lower incidence [3]. In the Middle East and Syria specifically,
epidemiological data are scarcer; nonetheless, increasing
ultraviolet (UV) exposure and demographic shifts suggest a
rising trend [4]. Dermoscopy is an important guide in enhancing
the diagnostic accuracy of skin cancer by providing a detailed
visualization of skin lesions through a non-invasive imaging
modality. Empirical studies indicate that dermoscopy improves
the sensitivity for detecting skin cancers, thereby reducing the
incidence of unnecessary biopsies and enhancing patient care
[5,6]. Given the evolution of nonsurgical techniques within the
field of dermatology, it is imperative to integrate dermoscopy
into routine preventative health assessments to enable timely
and precise diagnoses and treatment options [7,8]. Recent
advancements in artificial intelligence (AI), particularly machine
learning and deep learning algorithms, have shown promising
results in identifying malignant skin lesions with diagnostic
accuracies comparable to, or exceeding, those of dermatologists
[9]. These Al systems, trained on large, annotated image
datasets, can evaluate dermoscopic images rapidly and
consistently, potentially alleviating diagnostic workload and
aiding clinical decision-making. Integration of Al with
dermoscopy may particularly benefit healthcare settings facing
shortages in trained dermatologists, such as in Syria.

This study aims to assess the diagnostic accuracy of Al-
assisted dermoscopic evaluations in a cohort of Syrian patients
presenting at the outpatient dermatology clinics in Damascus,
comparing the results against expert dermatologists and
histopathologic findings.

Materials and Methods

Objectives

This study was a prospective diagnostic accuracy study between
the dermatologist and the clinical examination with a non-
invasive imaging technique (FotoFinder) in patients from Syria
treated at the Hospital of Dermatology and Venereology in
Damascus, Syria.

Methods

108 patients were selected from the outpatient dermatology
clinics in the Hospital of Dermatology and Venereology in
Damascus. Lesions were imaged, evaluated. Skin specimens
were assessed by a blinded pathologist, giving the gold standard
criteria for comparison.

Study design

A comprehensive clinical history typically encompasses
demographic information, including sex, date of birth, and
ethnicity, skin phototype, alongside lesion-specific details such
as duration and any observed changes. Additionally, it assesses
risk factors pertinent to any skin cancer, which include family
history, personal history, and prior occurrences of sunburns,
particularly blistering sunburns. A clinical assessment of the
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target lesion was performed, documenting its dimensions
(measured in the two largest radial directions), color, and
utilizing side lighting as necessary.

Imaging and dermoscopic assessment

Macroscopic and dermoscopic images of the lesions were
collected using a Fotofinder imaging system. Then, the diagnosis
was established by a seasoned dermatologist employing the
fundamental skin cancer algorithm, which includes the options
to excise, refrain from excision, or monitor the lesion through
in-person evaluation. The lesion was subsequently evaluated
using the FotoFinder imaging system. The results were classified
according to the FotoFinder assigned a probability score from 0
to 1, where 0 denoted no suspicion for malignancy, and 1
indicated a high level of suspicion. Following excision, the skin
samples underwent processing for standard light microscopy
examination. A dermatopathologist provided the final
determination in instances of diagnostic disagreement.

Al modelling

The Al model utilized for this study was developed on Google's
TensorFlow platform. It employed a convolutional neural
network architecture, trained on over 100,000 annotated
dermoscopic images from diverse populations to differentiate
between benign and malignant lesions, including BCC, SCC, and
melanoma subtypes [9]. Inference was run on the captured
images to generate diagnostic predictions.

Statical Analysis

We utilized descriptive statistics to evaluate patient data, with
histopathological examination serving as the reference point.
The metrics analyzed comprised sensitivity, specificity, positive
predictive value, negative predictive value, and overall accuracy
of the in-person diagnosis performed using FotoFinder.
Subsequently, these results were contrasted with the gold-
standard pathological diagnosis.

Results

A total of 115 lesions were examined from 108 patients. Among
these, 24 lesions were diagnosed as basal cell carcinoma, six as
squamous cell carcinoma, one as melanoma, and 84 as benign
based on histopathology. The demographic information of the
patients and the details of the lesion diagnoses are outlined in
(Table 1). All patients had Fitzpatrick skin phototypes ranging
from I to IV. The average age of patients with BCC was 62 years
(range 32 to 85), whereas the average age of patients without
SCC was 65 years (range 49 to 83). The study included 19 men
and 12 women with skin cancer diagnoses, along with 50 men
and 27 women with benign lesions.

Table 1. Demographic data.

BCC scc
NO. (%) NO. (%)
Mean age 62 65
Sex Men 15 (62.5%) 4(66.6%)
Women 9 (37.5%) 2(33.3%)
Fitzpatrick skin phototypes
I 1(4.1%) 1(16.6%)
II 4 (16.6%) 0 (0%)
11 8(33.2%) 3 (50%)
v 11 (45.8%) 2(33.3%)

In the context of basic skin cancer triage for determining the
necessity of excising suspicious lesions, local dermatologists
demonstrated a sensitivity of 89% and a specificity of 69.2%
(Table 2).

Table 2. Sensitivity and specificity between dermatologists and
the Fotofinder system.

Sensitivity Specificity
Fotofinder system 97% 86.3%
Dermatologist 89% 69.2%

FotoFinder showed a sensitivity of 97% and a specificity of 86.3%.

Detailed clinical, dermoscopic and histologic images of
representative SCC, BCC cases are illustrated in Figures 1 and
2, demonstrating characteristic vascular and keratin features.
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Figure 1. Patient 1, Squamous cell carcinoma [A: clinical picture,
B: dermoscopic picture demonstrates polymorphous blood
vessels (black circle) and shiny white structures (black arrows),
C: histologic picture].

Figure 2. Patient 2, basal cell carcinoma [A: clinical picture, B:
dermoscopic picture demonstrates keratinizing pearls (black
circle) and arborizing vessels (black arrows), C: histologic
picture].
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Figure 3. Patient 3, Squamous cell carcinoma [A: clinical picture,
B: dermoscopic picture demonstrates brown-grey aggregated
dots (black circle) and polymorphous vessels (black arrows), C:
histologic picture].

Discussions

Keratinocyte skin cancer and melanoma represent the most
prevalent forms of cancer, characterized by the uncontrolled
proliferation of abnormal skin cells, often instigated by the sun or
artificial tanning devices that contain UV. The condition typically
manifests in three main types: basal cell carcinoma (BCC),
squamous cell carcinoma (SCC), which is categorized as a
nonmelanoma skin cancer and generally poses a lower risk, and
melanoma, which has a higher propensity for metastasis.
Preventive strategies and early detection are crucial, emphasizing
the importance of minimizing UV exposure and conducting
regular skin examinations [5,6,10].

Dermoscopy, a noninvasive imaging modality, has demonstrated
significant accuracy in the diagnosis of various skin cancers. This
technique allows clinicians to visualize colors and subsurface
structures within lesions that are not discernible to the naked eye,
thereby assisting in the differentiation between malignant and benign
conditions. Prompt diagnosis facilitated by dermoscopy contributes
to improved patient outcomes and prognoses while also alleviating
the economic burden on healthcare systems [10,11].

We conducted an independent, peer-reviewed, cross-
sectional study focused on diagnostic concordance in the
identification of keratinocyte skin cancers and melanoma. This
study utilized clinical assessments, dermatoscopic evaluations,
noninvasive imaging technologies, and a fundamental skin
cancer algorithm to provide reassurance to patients, facilitate
lesion reassessment, or determine the necessity for biopsy.

Our research corroborates earlier findings that certain
noninvasive devices exhibit a high sensitivity in the detection of
different types of skin cancer. Nevertheless, the observed low
specificity and diagnostic accuracy suggest that these devices
cannot supplant the clinical expertise of dermatologists in the
selective excision of lesions. Furthermore, there are several
practical challenges associated with the implementation of these
devices in clinical practice, including considerations of size,
anatomical location, and Fitzpatrick skin phototype.MelaFind
received approval from the Food and Drug Administration in 2011,

following the work of Monheit et al, who reported its
impressive sensitivity of 98.4%, a low biopsy ratio of 10.8:1,
and a specificity of 10.5%, which is notably higher than the
3.7% achieved by non-specialist clinicians [12]. reviewed
seven studies utilizing digital skin lesion analysis (MelaFind,
STRATA Skin Sciences Inc., Horsham, PA) for melanoma
diagnosis. The clinical diagnosis sensitivity and the necessity
for surgery improved from 70% to 88% with the
incorporation of multispectral digital skin lesion analysis,
while specificity increased from 52% to 58% [13]. The special
side of our study compared to the previous ones is that it
included keratinocyte skin cancer (BCC, SCC). As a result,
applying dermoscopy with Al has enhanced the sensitivity for
skin cancer diagnosis from 89% to 97% and specificity from
69.2% to 86.3%.

Our research indicates that incorporating computer-
assisted analysis of dermoscopic images, specifically utilizing
FotoFinder, has enhanced the accuracy of clinical diagnoses
by decreasing the incidence of overlooked skin cancers. The
application of FotoFinder as a supplementary tool in clinical
assessments successfully identified all skin cancers that had
been previously missed by local dermatologists.

Conclusions

In summary, this study provides a significant investigation into
the capabilities and effectiveness of artificial intelligence in the
field of dermoscopy, particularly regarding its proficiency in
differentiating benign from malignant skin lesions. The AI
model, carefully crafted through collaborative efforts leveraging
the sophisticated infrastructure of Google's platform, stands as
a symbol of technological advancement in the healthcare sector.
With an outstanding performance that yields a 92% accuracy
rate across various essential metrics, the model emphasizes its
skill and dependability in the intricate process of distinguishing
between different skin lesion types. This not only establishes the
model as an essential asset in dermatological diagnostics but
also illustrates the transformative role of Al in enhancing
precision and efficiency in medical decision-making.
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