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ABSTRACT  

Basal cell carcinoma (BCC) arises and evolves through intricately mixed, intertwined actions between 

phenotypic, genetic and environmental factors. Despite being the preponderant type of neoplasia and its 

frequent location in the accessible and visible region of head and neck, it is commonly considered that a 

substantial number of BCC cases are diagnosed in the late stages, or even remain undiagnosed at all. Since a 

proper and timely discovery of all malignancies are key factors in the treatment and life prognostic of patients, 

a literature survey was made on BCCs to point out current and perspective elements of diagnosis that could be 

relevant in increasing the success rate of a clear, precise diagnostic. The cumulative use of non-invasive 

methods based on visual inspection, dermoscopy and other imagistic/computational tools is the first choice in 

early detection of BCC, while the biopsy followed by histopathological examination are recommended when 

reasonable uncertainties regarding the type and aggressivity of disease still remain unacknowledged after the 

initial follow-up.  

•  
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INTRODUCTION 

Cutaneous basal cell carcinomas (BCCs) 

arise within the epidermal basal layer and are 

the most frequent malignancies diagnosed 

worldwide among white populations, with a 

higher prevalence on male, elderly, and lower 

geographical latitude of living [1]. Etiology is 

essentially related to a complex interplay 

between genetic predisposition and mutagen 

actions of environmental agents, but is 

difficult to be certainly assessed due to the 

multifactorial triggering events and initial 

developments [2]. A common 

pathophysiological characteristic, in most 

cases, consists in the activation of the 

Hedgehog signaling pathway [3, 4]. 

Phenotypic/genetic risk factors prevail at 

peoples presenting fair skin that always tends 

to sunburn instead of tan, light eye and hair 

color, a personal history of freckling and 

sunburns, and familial antecedents of skin 

cancer. Genetic syndromes affecting 

pigmentation or ultraviolet endurance 

(xeroderma pigmentosum, Gorlin, Rombo) 

directly increase the risk, while other 

disorders, like those involving DNA 

replication or repair (Bloom, Werner, Muir-

Torre), immunodeficiency 

(epidermodysplasia verruciformis), or the 

folliculo-sebaceous unit (Brooke-Spiegler, 
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Cowden) may have an indirect, ancillary 

effect on BCCs [5, 6]. The photosensitizing 

medications [7], immunosuppressive 

treatments [8, 9], ionizing radiations [10] and 

ingestion of chemicals like arsenic [11] are 

further recognized as risk factors that may 

significantly increase, even with an order of 

magnitude, the susceptibility of developing 

BCC in recipients.   

The associations between such risk factors 

and exposure to the sun or other sources of 

ultraviolet radiation underlies the vast 

majority of pathogenesis, which also explains 

the common location within the head and 

neck region (65%), in particular nose, 

forehead and cheeks, or the fact that BCCs 

represent up to 96% of all skin sarcomas 

reported for the periocular region [5, 12]. The 

intermittent but intense sun exposure during 

childhood and adolescence strongly favors 

the arising of BCC at adult and especially old 

ages; however, despite being key factors, the 

exact contribution of the amount, timing and 

pattern of exposure remain unclear [13]. 

The actual incidence is a rough 

approximation since BCC reports are 

registered in only few population databases; 

mostly are primary histologically-confirmed 

carcinoma, whereas subsequent or 

synchronous multiple primary tumors and 

mixed cases are difficult to be registered and 

estimated [14, 15]. A conservative global 

number of 4 million BCC cases were reported 

at the level of 2019 [16]. Higher incidence 

rates per 100000 person-years were reported 

in Australia (2446) [17], USA (226) [18] and 

Europe (24-170) [1], with about 80% in 

patients older than 55 years [19]. The 

incidence continuously rise with rates 

attaining about 5% per year in Europe and 2% 

in USA due to aging populations, 

improvements in diagnostics and people 

awareness [20, 21].  

The high frequency, slow progression, low 

impact on the quality of life in the early stage, 

the preponderant older age of patients, their 

neglect or denial of disease, all may delay the 

first diagnosis with more than two years [21, 

22]. Such delays allow BCC to increase in 

size, gradually invading soft and bone tissues, 

causing significant functional and aesthetic 

morbidities that are particularly relevant in 

the case of facial locations [23]. BCC rarely 

produce metastasis, giant tumors and behave 

aggressively, but most of this particular types 

occur on central facial sites (nasal, periocular, 

perioral), which once more point out to the 

crucial importance of an early detection and 

treatment [24].  

 

MATERIAL AND METHODS 

A literature survey was focused on 

PubMed database. The general keyword 

“basal cell carcinoma” has returned 168518 

all-time records that were refined to 2522 by 

using the supplementary term “diagnosis” 

within the title and abstract words and 

restricting the search to the last ten years. The 

keyword “non-melanoma” was also used to 

avoid potential misses. Further keywords like 

“head and neck”, “facial”, “early”, 

“detection” were finally used as additional 

selectors. Additional sources, like google 

scholar and publishing house homepages (i.e. 

Elsevier, Springer, and Wiley) have been 

interrogated to look for supplementary info 

when needed. 

RESULTS AND DISCUSSIONS 

BCC diagnosis regularly starts with a 

visual inspection followed by dermoscopy 

and is finalised by biopsy and histopathologic 

examination to confirm the clinical 

interpretation. Both visual inspection and 

dermoscopy are safe, simple, inexpensive, 

readily available and suitable screening 
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methods. These methods are also 

noninvasive, which highly increases the 

acceptance degree by target populations, in 

particular for the examination of facial sites 

[25]. On contrary, the biopsies show a 

relative low level of acceptance due to the 

surgical and aesthetic discomfort, and may 

have potential unwanted side effects when are 

made on early BCC developments, such as 

site destruction and size increase of small 

tumors [26]. 

BCC general appearance at early stages 

consists in a small plaque or papule covered 

with telangiectasias and sometimes with a 

crust that may bleeds but does not heal [27]. 

BCC develops variable clinicopathological 

features that were catalogued as distinct 

subtypes like nodular, superficial, 

morpheaform, infiltrative (Table 1). 

Pigmented tumors due to the melatonin 

presence and mixed subtypes also occur. 

Nodular subtype is responsible for the most 

facial BCC since it was reported that accounts 

for up to 80% from all variants and about 

90% forms at head level [28]. 

Table 1. Clinical and dermoscopy presentation of main BCC subtypes [20, 24, 27, 29] 

BCC subtype Clinical Dermoscopy 

Nodular roller border, well defined, pearly or 

translucent nodules with small 

telangiectasias; central depression may 

present crusting and ulceration 

arborizing telangiectasias, 

translucency 

Superficial thin roller border, well-circumscribed, 

light reddish macule or thin plaques; 

central hypopigmented atrophy with 

limited erosion; mimics of eczema 

short fine telangiectasias; 

unstructured 

hypopigmentation; varying 

chromatism 

Morpheaform ill-defined borders, subtle, shiny flesh-

colored indurated plaques; mimics of 

scar tissue 

short fine telangiectasias; 

unstructured 

hypopigmentation; white 

shiny area 

Infiltrative ill-defined borders, indurated, flat, or 

depressed plaques;  

arborizing and superficial 

fine telangiectasia 

Dermoscopy enables a detailed imaging of 

various epidermal and dermal structures, 

allowing both early BCC detection and its 

discrimination from other skin diseases like 

malignant melanoma and seborrheic 

keratosis. The dermoscopic pattern results 

from combinations of well-established criteria 

regarding several factors of tumor like typical 

vascular, pigmented and melanocytic 

structures, ulcerations, other diffuse or 

aggregated structures [30-32]. Thus, the 

vascular structures are represented by 

arborizing telangiectasias, more frequent in 

nodular subtype, that histopathologically 

correspond to the dermis dilated vessels, and 

short fine telangiectasias with almost no 

branches and small diameters, more frequent 

in superficial subtype, related to the 

telangectatic vessels from papillary dermis. 

The pigmented structures are also 

histologically correlated and may be used to 

distinguish between different subtypes. The 

blue-gray ovoid nests correspond to large 

tumor nests with pigment aggregates that 

invade the dermis, the blue-gray globules to 

the smaller tumor nest from papillary or 

reticular dermis, the maple leaf-like areas to 

the multifocal tumor nests with pigment 
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aggregates and interconnected by lobular 

extensions from epidermis and papillary 

dermis, while spoke-wheel areas are related 

to the tumor nests connected with epidermis, 

featuring finger-like projections and central 

pigmentation [31]. 

The initial dermoscopy screening step 

consisting in differentiate the non-

melanocytic lesions from melanocytic ones is 

followed by searching at least one positive 

feature attributed to BCC such as: arborizing 

and short fine superficial telangiectasia, 

ulceration, blue-gray ovoid nests, maple leaf-

like areas, spoke-wheel areas, multiple blue-

gray globules [27].  

The use of dermoscopy patterns 

substantially increases the accuracy of visual 

examinations and may complete the clinical 

examinations without the need of 

supplementary referrals, excisions or punch 

biopsies. Improvements and extensions added 

to the standard patterns through the years 

have enhanced the diagnostic accuracy to 

about 85%, while specificity has attained 

98.2% [33, 34].  

Other noninvasive imaging tools are also 

used in early skin tumor diagnosis but at a far 

smaller scale than dermoscopy. Infrared 

optical coherence tomography (OCT) also 

correlates with histological measurements, 

shows a sensitivity of about 95% and high 

specificity in BCC diagnosis and subtyping 

compared with visual clinical observations 

[35-37]. 

More recently, sustained researches are 

focused in developing artificial intelligence 

(AI) diagnostic solutions based on various 

machine learning (ML) and deep learning 

(DL) algorithms applied to extremely large 

datasets of skin lesion images (clinical 

pictures, dermoscopy, optical coherence 

tomography, histopathology etc.), but clinical 

applications are still in their very early stages 

[38-41]. A survey of the top 100 cited articles 

in AI and ML in cancer from Scopus database 

just reported a 33 920 citation score, 

confirming the high interest in the field and 

its powerful potential [42]. Although the high 

optimism and expectations towards these 

computational tools, the algorithms must be 

carefully evaluated for database input 

characteristics (image quality, population 

profile, local/global distribution), accuracy, 

effectivity, safety and over-diagnosis risks 

[43]. 

 

CONCLUSIONS 

 

1. Basal cell carcinomas are very common 

malignancies resulted from complex 

interplays between environmental, 

phenotypic and genetic factors,.  

However, an important percent is 

supposed to still evades from an early 

diagnostic.  

2. Implementation and adequate 

dissemination of dedicated screening 

programs for elderly and mature adults 

together with the use of noninvasive 

diagnosis means could significantly 

improve detection and inherent the 

prognostic and burden of disease. A key 

factor in early diagnosis is represented by 

dermoscopy. 

3. Computational tools hold a great potential 

in the overall improvement of diagnosis 

in skin malignancies. 
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