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Primary and secondary prevention 
of skin cancers

Profi laktyka pierwotna i wtórna nowotworów skóry

ABSTRACT

Skin neoplasms are among the more common malignant 
neoplasms in the human population. Due to the constant-
ly increasing incidence of skin cancers, it is very important 
to diagnose them early, which at an early stage, especially 
in the case of malignant melanoma, gives a good therapeu-
tic prognosis.

The aim of the study was to draw attention to the need to 
use prophylaxis as an effective action in the fi eld of pop-
ularizing epidemiological knowledge and disseminating 
pro-health behaviors (primary prophylaxis). Activities en-
abling early diagnosis of skin cancer using clinical tests, 
algorithms and modern diagnostic methods such as der-
matoscopy, confocal microscopy. and optical coherence to-
mography (secondary prophylaxis). 

Primary prophylaxis combined with secondary prophy-
laxis can reduce the incidence, morbidity and mortality of 
skin cancer. Control tests among people with an increased 
risk factor are an important element of the prophylaxis.

Keywords: melanoma, prophylaxis, carcinogenesis, 
chemoprevention, dermatoscopy

STRESZCZENIE

Nowotwory skóry wśród populacji ludzkiej należą do grupy 
częściej występujących nowotworów złośliwych. Przez sta-
le wzrastającą zachorowalność na nowotwory skóry bardzo 
ważne staje się ich wczesne rozpoznanie, które we wcze-
snym stadium, przede wszystkim w  przypadku czerniaka 
złośliwego, daje dobre rokowania lecznicze. 

Celem pracy było zwrócenie uwagi na konieczność stoso-
wania profi laktyki jako skutecznego działania w zakresie po-
pularyzowania wiedzy epidemiologicznej oraz rozpowszech-
nianie zachowań prozdrowotnych (profi laktyka pierwotna). 
Podobnie ważne są działania umożliwiające wczesne rozpo-
znanie nowotworów skóry za pomocą badań klinicznych, al-
gorytmów oraz nowoczesnych metod diagnostycznych, ta-
kich jak dermatoskopia, mikroskopia konfokalna i optyczna 
koherentna tomografi a (profi laktyka wtórna). 

Profi laktyka pierwotna połączona z  profi laktyką wtórną 
może zmniejszyć częstość występowania, zachorowalność 
i  śmiertelność na nowotwory skóry. Ważnym elementem 
profi laktyki są badania kontrolne wśród osób z podwyższo-
nym czynnikiem ryzyka.

Słowa	kluczowe:	czerniak, profi laktyka, kancerogeneza, 
chemoprewencja, dermatoskopia

INTRODUCTION
Skin cancers are one of the most common in humans. 
Among them, the largest percentage are non-melanoma 
neoplasms, such as BCC (basal cell carcinoma) and squa-
mous cell carcinoma (SCC), and melanoma (Melanoma Ma-
lignum), one of the most dangerous, less common, but still 
giving the highest mortality despite the widely used actions 
prophylactic.

There has been a signifi cant increase in the 10-15% in-
cidence of skin cancers over the past decades. The World 
Health Organization (WHO) estimates that over 65,000 peo-
ple worldwide die from melanoma each year [1, 2].

Prophylaxis offers the most cost-effective long-term can-
cer control strategy. Detecting cancer early signifi cantly in-
creases the chances of a cure.
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There are two main factors infl uencing the effectiveness 
of early cancer detection: education to support early diag-
nosis and screening. Activities such as education and pub-
lic awareness raising are aimed at reducing behaviors that 
carry a risk of developing skin cancer. In addition, under-
standing the mechanisms of cancer formation at the molec-
ular level is of great prognostic and predictive importance. 
In the future, this would enable the classifi cation of patients 
into groups at increased risk, and at present there is a need 
for additional and detailed studies [1-3].

CANCEROGENESIS 
Cancer is a  pathological tissue that grows in excess and 
out of control. Excessive proliferation continues despite 
the elimination of the causative agent. Neoplastic cells are 
in many respects distinct from the cells of the normal tis-
sue from which the tumor has arisen, often with abnormal 
numbers and altered morphology of chromosomes. Such 
cells show a different metabolism, the structures of the cell 
membrane are changed, they stop responding to stimu-
li from the host’s organism and get out of its control. The 
process of carcinogenesis is a  long and multi-stage pro-
cess that precedes the initiation of transformation at the 
genome level of a single cell. The essence of the process is 
irreversible changes in the genetic apparatus, damage to 
DNA deoxyribonucleic acid molecules in the cell. There are 
spontaneous and induced mutations caused by physical 
and chemical factors. The end result is a dysregulation of 
the genetic apparatus, homeostasis and, as a result, death 
of the organism [4, 5].

Carcinogens	
Carcinogens, oncogenic factors, are factors that cause 
a  mutation of the genetic material, they contribute to the 
development of neoplastic disease. There are many factors 
that trigger the process of carcinogenesis in the human en-
vironment. These include mutagenic compounds, viruses, 
ionizing radiation, adverse effects of ultraviolet radiation, 
artifi cial ultraviolet UV radiation [4, 5].

BASAL CELL CARCINOMA 
Basal cell carcinoma BCC (basalioma) is the most com-
mon local malignant skin cancer in white people. It is de-
rived from the cells of the basal layer of the epidermis or the 
sheath of the hair follicle. It is characterized by local growth 
and a slight metastatic capacity, but has the potential for lo-
cal invasion and destruction of adjacent tissues. The aver-
age age of patients is around 60 years. Basal cell carcinoma 
develops from precancerous conditions, i.e. actinic kera-
tosis, xeroderma pigmentosum, leukoplakia, it arises after 
previous X-ray damage to the skin, chemical keratosis and 
chronic infl ammation with scarring. It often occurs in pre-
viously unchanged skin [6, 7].

The main risk factor for the development of BCC is solar 
radiation, which is why this cancer is more common in peo-
ple living in countries with high sun exposure, people with 
fair skin, red or blonde hair, who are prone to sunburn. Ge-
netic factors also predispose to cancer.

Clinical	picture	
The clinical picture varies depending on the type of BCC, 
the ability to destroy tissues, and the degree of pigmenta-
tion. A  characteristic feature are smooth, pearly nodules 
with translucent, visible on the surface dilated blood ves-
sels, “twig vessels” (fi g. 1, 2).

In the suface variety with a  chronic course, the lesions 
are numerous, fl at, very well demarcated from healthy skin, 
surrounded by a slightly lofty shaft. BCC lesions are most 
often located on the face (over 80%), less often on the trunk. 
The growth of BCC is slow, patients notice a  growing nip-
ple-like structure that bleeds when scratched [6-8].

Fig. 1 Basal cell carcinoma Source: [27] 

Fig. 2 Basal cell carcinoma Source: [27] 
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SQUAMOUS CELL CARCINOMA
SCC (carcinoma spinocellulare, sq uamous cell carcinoma) 
originates from the keratinocytes of the epidermal spinous 
layer. It often develops from precancerous conditions. SCC 
is a malignant neoplasm, additionally there is an infi ltrative 
growth, frequent lymphatic metastases, especially if the le-
sions are located on the lower lip, auricle, and on the dor-
sal surface of the hand and penis. It is less common than 
basal cell carcinoma. Squamous cell carcinoma most often 
appears in places subject to frequent sun exposure, in ad-
dition, a predisposing factor is chronic infl ammation, atro-
phic scars, also chemical factors, infection with oncogen-
ic viruses, immunosuppression, genetic predisposition. It 
appears most often in the fi fth or sixth decade of life [7-9]. 

Clinical	picture	
In the fi rst stage, the lesion appears as a small lump or skin ul-
cer. There are two main forms of SCC: ul cerative (exulcerans) 
and papillary (vegetans). In the fi rst one, there are deep, hol-
low ulcers, the edges of which are hard, shaft-like and pierced. 
In papillary or rocking SCC the lesions are hypertrophic, 
growth is strongly exophytic. Tumors can bleed (fi g. 3). 

The location varies, especially where there are precan-
cerous lesions, on the border of the mucous membranes 
and skin, on the lower lip, around the eye sockets, nose and 
genitals [7-9].

MELANOMA MALIGNUM
Melanoma malignum is one of the most malignant neo-
plasms of the skin, oral mucosa, genital organs and the eye-
ball. It is derived from pigment cells and is formed with-
in atypical pigmented nevi, but most often in de novo 
unchanged skin.

The main risk factors are primarily solar radiation and 
sunburn in childhood and at an early age. Artifi cial radia-
tion used in self-tanning beds “solariums”, mechanical and 
chemical irritation, dysplastic nevus syndrome, xeroder-
ma pigmentosum, previous skin cancer incidence, age. The 

skin phototype is of great importance in the etiopathogene-
sis of melanoma malignum [8, 9].

There are four basic clinical forms of melanoma: 
– superfi cial spreading melanoma (SSM),
– nodular form NM (nodular melanoma), 
– melanoma developing from LMM lentigo (len tigo maligna 

melanoma), 
– distal form of malignant melanoma ALM (acrolentiginous 

melanoma).
Other types of malignant melanoma: 

– melanoma associated with the presence of a pre-existing 
melanocytic nevus,

– polyploid melanoma, 
– papillary melanoma, 
– desmoplastic melanomas, 
– ocular form of melanoma,
– melanoma developing in pregnancy and in children, 
– amelanotic melanoma.

Superfi	cial	spreading	melanoma
Superfi cial spreading melanoma (SSM) is a fl at pigmented 
lesion with a heterogeneous brown-black color. The edges 
are irregular, well demarcated from the surrounding skin 
(fi g. 4). At a later stage, there is a bulging and ulceration. It 
most often develops on the basis of a dysplastic (atypical) 
nevus. It is the most common form of melanoma.

Nodular	malignant	melanoma
The nodular form of NMM (nodu lar malignant melanoma) 
is the most severe form due to the high tendency to metas-
tasize. Most often it has the form of a rapidly growing nod-
ule (even within a  few months), with an intense brown-
black color (fi g. 5).

It is derived from pigmented nevi and is formed on pre-
viously unchanged skin. It can bleed after mechanical inju-
ries. Additionally, there is a scab covering the lesion, itch-
ing, and ulceration (fi g. 6). Small nodules may develop 
around the primary lesion.

Fig. 3 Squamous cell carcinoma Source: [27] Fig. 4 Superficial spreading melanoma Source: [27]
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PREVENTION OF SKIN CANCER DISEASES 

Primary	prevention	
Primary prevention includes popularization of epidemio-
logical knowledge concerning skin cancer incidence and 
dissemination of pro-health behaviors.

Educational	campaigns	
Educational campaigns are aimed at promoting a  healthy 
lifestyle and increasing public awareness of cancer by pro-
viding the necessary knowledge about risk factors. Prop-
er health-promoting behaviors are built. Skin cancer ed-
ucation campaigns encourage people to undergo cancer 
screening tests. Educational campaigns should contain in-
formation about risk factors and preventive actions. In the 
case of skin cancers, these will be activities aimed at dis-
seminating knowledge about the negative effects of solar 
radiation. Changing your worldview about attractiveness 
and its relationship to having a  tan. Showing the right at-
titudes, i.e. using creams with high sunscreen, staying in 
shaded places, wearing hats, protective clothing.

Lentigo	maligna	melanoma
Melanoma developing from LMM lentigo (lentig o maligna 
melanoma) in the initial stage has the character of an ex-
panding pigmented spot. This process takes many years. 
The dye spot is heterogeneous, brown, black, bluish or red 
in color. The boundaries of the lesion are jagged (fi g. 7).

Later, the lesion thickens with the formation of red-blue 
nodules at the edges of the lesion. This proves the growth of 
melanocytes into the dermis.

Acrole	ntiginous	melanoma
The distal form of acrolentiginous melanoma (ALM) is char-
acterized by lesions on the distal parts of the limbs. The 
distinguishing feature of this type of melanoma is the fre-
quent but not always occurring symptom of Hutchinson, i.e. 
the spread of the lesion towards the proximal parts of the 
plate and the labrum. Nodules and foci disappearance form 
around the pigmented spot. In the form of subungual mel-
anoma, there is a brown discoloration along the plate, and 
erosions of the distal part of the nail (fi g. 8). In the advanced 
stage of the disease, the nail plate is destroyed. 

Fig. 7 Lentigo maligna melanoma Source: [27]Fig. 5 Nodular malignant melanoma Source: [27]

Fig. 6 Nodular malignant melanoma Source: [27] Fig. 8 Acrolentiginous melanoma Source: [27]
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It should be remembered that the risk of skin cancer de-
velopment increases in people with fair complexion, red 
or blonde hair, blue eyes, numerous freckles, pigment-
ed moles, low tolerance to the sun, sunburn, especially in 
childhood, and those using a solarium. Genetic predisposi-
tion is also important.

Activities aimed at avoiding the development of skin can-
cer include, first of all, self-control, observation of moles, 
skin examination, avoiding sun exposure between 11am and 
4pm, using sunscreen with UVA and UVB filters, avoiding 
tanning beds, visiting a dermatologist once a year [10, 11].

GROUPS OF INCREASED RISK OF MELANOMA
Both women and men suffer from skin cancer. Age is not 
a  significant differentiating factor. Incidence is increas-
ing in fair-skinned people who have migrated to lower lat-
itudes, where sun exposure is higher than in their home 
country. There are certain groups of increased risk of skin 
cancer, the so-called factors estimating the risk of develop-
ing melanoma (MM RISK). Belong to them: 
•	 Moles – a large number of atypical and giant birthmarks. 

Some of them can transform into melanomas, and with 
various types of pigmented lesions, increased vigilance 
and frequent tests are necessary.

•	 Moles atypical. The presence of atypical changes on the 
skin (more than three) - increases the risk of melano-
ma; birthmarks appearing in old age are also a potential 
threat.

•	 Red hair. Appearance factors - light skin, green or blue 
eye color, blonde or red hair - the Nordic phenotype (low 
melanin concentration) significantly increases the risk of 
skin melanoma.

•	 Inability to tan. Inability to tan. Tendency to skin redness 
and burns even with little exposure to sunlight.

•	 Sunburn history – related to the occurrence of skin burns 
in childhood

•	 Kindred – illustrating the genetic factor; people with 
a positive family history are much more likely to develop 
melanoma.
Organ transplant conditions and immunosuppressive 

treatments are also a factor that may contribute to skin cancer. 
Although the above elements are among the factors that 

have the greatest impact on the appearance of melanoma, 
they are not the only determinants of the disease. Skin mel-
anoma may appear even in people potentially not exposed 
to the disease [10].

PHOTOPROTECTION 
Photoprotection is an important element of sun protection 
and thus against the formation of skin cancer. Photoprotec-
tion is divided into natural and artificial. 
•	 Natural photoprotection is based on the human photo-

type. It consists in the appearance of a tan in the form of 

direct pigmentation. Melanin is a compound that absorbs 
solar radiation, thus protecting DNA from light damage. 
Another mechanism of protection against radiation is the 
specific structure of the epidermis with keratinization of 
the stratum corneum, which is visible in the thickening 
of the stratum corneum under the influence of radiation. 
Another mechanism is the biosynthesis of urocaine, the 
concentration of which increases in sweat and epidermis 
under the influence of UV radiation. Urokainic acid has 
the ability to absorb UV rays, has a strong immunosup-
pressive effect. 

•	 Artificial photoprotection is the use of chemical and 
physical filters and free radical scavengers, which are ac-
tive photoprotectors. Photoprotective activities also in-
clude the use of protective clothing (with UV protection, 
hats), using glasses that protect against UV radiation, 
umbrellas, and staying in shaded places. To ensure ad-
equate protection, sunscreens with UVA and UVB pro-
tection are used. Depending on their activity, sunscreens 
are divided into chemical (organic) filters that absorb 
and disperse UV radiation (derivatives of p-aminoben-
zoic acid, salicylic acid, p-methyloxycinnamic acid, ben-
zylidene, camphor) and physical filters (mineral, dye) re-
flect and scatter UV radiation (e.g. zinc oxide, iron oxides, 
titanium dioxide, talc).
Free radical scavengers are designed to protect the skin 

from rays that have not been absorbed by the filter, thus 
contributing to the formation of free radicals. The free rad-
ical scavengers are vitamin C, E, tocotrienols, beta-caro-
tenes, flavonoids, Super Oxide Dismutase, ubiquinone or 
Q10, N-acetylcysteine, plant extracts such as Ginko biloba, 
Rosmarinus officinalis, Echinacea and others.

The protective effect of the preparation is determined by 
the SPF (sun protective factor) index. SPF is mainly con-
cerned with protection against UVB radiation. This indi-
cator is determined by comparing the minimal erythema 
dose MED on the skin after applying the cosmetic with and 
without the filter. The UVA protection index - IPD (imme-
diate pigment darkening) refers to the immediate color 
(20 minutes after exposure), and PPD (persistent pigment 
darkening) is assessed after 2 hours. Such measures should 
protect against both UVB and UVA. 

The effectiveness of filters against UVA and UVB radia-
tion is influenced by such parameters as: photostability, 
water resistance. They should not contain irritating, toxic 
and photosensitizing substances [10-12]. 

CHEMOPREVENCY 
Chemoprevention is the use of natural or synthetic chemical 
compounds. Its purpose is to stop, delay or reverse the pro-
cess of carcinogenesis. Such compounds have few side ef-
fects and are non-toxic. Such compounds include pharma-
cological compounds or plant extracts. Chemoprevention is 
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divided (based on the multi-stage process of carcinogene-
sis) into primary (anti-initiation) chemoprevention, i.e. the 
use of agents that inhibit the initiation stage. It is aimed at 
healthy people with an increased risk of developing the dis-
ease and second-order chemoprevention (anti-promotion, 
anti-progressive) - its aim is to inhibit the progression of 
cancer when precancerous conditions are detected. Third 
order chemoprevention - aims to prevent relapse. 

Chemopreventive factors were divided into blocking fac-
tors (initiation inhibitors, primary chemoprevention) and 
suppressive factors (antiprotective activity, second-order 
chemoprevention) [13, 14].

Resveratrol 
Resveratrol (3,5,4’-trans-trihydroxystilbene) is a  natural 
phytoalexin, synthesized mainly in grape skins in response 
to fungal infections, oxidative stress and UV radiation. A rich 
source of resveratrol is the root of the knotweed (Polygonum 
cuspidatum). It is also found in peanuts, in high concentra-
tions in black grape. It is a compound with strong biological 
properties, including anti-cancer. Its inhibitory effect on the 
neoplastic process takes place at all three stages: initiation, 
promotion and progression. In addition, it shows antioxi-
dant activity by reducing the production of reactive oxygen 
species (ROS) and shows antioxidant activity. Its antioxidant 
effect is based on the minimization of mutagenic oxidative 
modifications of DNA, inhibits lipid peroxidation, which 
may have a carcinogenic effect on DNA through the forma-
tion of aldehydes. It inhibits the growth of neoplastic cells by 
enhancing apoptosis and / or blocking the cell cycle. It also 
has cardio- and neuro-protective effects [14, 15].

Curcumin 
Curcumin (1E, 6E) -1,7-bis (4-hydroxy-3-methoxyphenyl) 
-1,6-hepadien-3,5-dione), also known as diferuloylmeth-
ane, is a  polyphenol found in turmeric longa rhizomes 
(Curcuma longa L. ). Studies have shown that curcumin 
exhibits a  number of biological activities, i.e. antioxidant, 
anti-inflammatory, antiviral, antibacterial, and antican-
cer. Curcumin can induce apoptotic cell death by activat-
ing caspase 8 and 9. It also acts on regulatory proteins and 
cell cycle checkpoints that are needed for normal cell pro-
liferation. It shows a strong antiproliferative effect by inhib-
iting the activity of NF-kB. NF-kB is a protein complex that 
acts as a transcription factor that regulates the expression 
of genes important for cellular processes. Recent studies 
indicate that NF-kB has pro-apoptotic properties [14-17].

Vitamin D₃
Vitamin D₃, and calcitriol in particular, is known for its an-
ti-rickets properties. Regulates the calcium-phosphate bal-
ance in the body. The biological activity of vitamin D is trying 
to be used in anti-cancer therapy. Calcitriol (1,25(OH)2D3) is 

a biologically active, hormonal form of vitamin D. It can be 
synthesized intra-organism through complex photochemi-
cal transformations. Vitamin D₃ is also supplied with food, 
fish are a rich source. Calcitriol affects cells and body tis-
sue through the VDR receptor. This receptor belongs to the 
group of steroid receptors. Vitamin D has also been shown 
to affect cell differentiation, apoptosis, inhibition of pro-
liferation and angiogenesis. On the other hand, the expla-
nation of these mechanisms is difficult because all these 
mechanisms depend on many factors [17,18].

SECONDARY PREVENTION 
Secondary prevention is aimed at early diagnosis of skin 
cancer through the use of many diagnostic methods. Fol-
low-up tests in people with an increased risk factor can 
largely prevent the further development of skin cancer. Pri-
mary prevention combined with secondary prevention can 
reduce mortality from skin cancer. 

Macroscopic evaluation of pigmented changes  
- ABCDE, “Ugly Duckling” rule

In dermatological and oncological diagnostics, systems 
are used to facilitate the diagnosis of neoplastic changes. 
The clinical ABCDE criteria are the basis for the clinical dif-
ferentiation of pigmented nevi from atypical pigmented 
nevi and melanoma. It is a method of assessing melanocyte 
changes. The ABCDE system was developed in the USA and 
refers to melanoma. This rule specifies: 
•	 Asymmetry – asymmetry (melanoma is asymmetrical in 

relation to each axis, has an irregular shape).
•	 Border – irregular edge (jagged and uneven edges). 
•	 Color – variety of colors (from light brown to black, un-

evenly distributed dye). 
•	 Diameter – diameter above 6mm or the dynamics of mor-

phological changes in the tumor. 
•	 Elevation – an elevated area. 
•	 Extention – rapid growth.

The ABCD(E) clinical system does not allow for the prop-
er classification of about 50% of melanomas, mainly early 
melanomas (less than 5 mm in diameter), nodular melano-
mas (which usually do not show color heterogeneity and ir-
regularity of the edge) and pigmented melanomas, as well 
as lesions located within the hairy scalp [19-21].

In 1998, Grob et al. Introduced the concept of “The Ugly 
Duckling” - it was found that the birthmarks in the same per-
son are usually similar to each other, and in melanoma, they 
often differ in appearance from others (fig. 9, 10).

When you notice that a  change differs from others in 
terms of color, shape, or if a  person who has not had any 
signs so far, a new change suddenly appears, this fact should 
arouse vigilance. Such a person should undergo a dermato-
scopic examination for further diagnosis. 
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logical features of a single lesion and the general dermato-
scopic pattern of other pigmented lesions.
• Stolz	 algorithm	or	TDS (Total Dermatoscopy Score) as-

sesses the change on the basis of the ABCD algorithm, ie it 
determines the degree of asymmetry (A), edge evenness 
(B), color (C) and structure differentiation (D). Four pa-
rameters are used to calculate the rate of atypical nevus 
or its change towards malignant melanoma. The sensi-
tivity of this method is about 90%, specifi city 72.4%. The 
7FFM method (7 features of melanoma) assesses and di-
vides the features of the skin lesion into large and small. 
Large features include regressive erythema, the pres-
ence of branch streaks, slightly limited and asymmetri-
cal gray-blue areas, pseudopodia on the periphery of the 
lesion. The small features include heterogeneity of the le-
sion and irregular pigmented mesh. The method detects 
melanoma with a sensitivity of about 94% and a specifi c-
ity of about 75%.

• Menzies	method, the simplest method used. Its assump-
tion is to determine the negative features that exclude 
melanoma. These features include the symmetry of the 
pigment grid, one color in the lesion area. The positive 
features include: white and blue areas, the presence of 
signifi cant brown spots, irregular pseudopodia, the pres-
ence of irregularly distributed branch streaks, scarring 
discoloration, black dots and bodies around the perime-
ter, multicolor, widened pigment mesh, numerous gray to 
blue dots. The presence of one positive feature in the ab-
sence of a negative one may indicate a diagnosis of mela-
noma. The method gives a sensitivity of 92% and a speci-
fi city of 71% [19-21, 23].

Confocal	microscopy	
Confocal laser scanning microscopy CLSM - is one of the 
most modern non-invasive methods of skin examination. 
Thanks to this method, it is possible to observe the skin at 

Fig. 9 The concept of “The Ugly Duckling” Source: [19-21]

The classifi cation according to the “ugly duckling” rule is 
very often the only method of early diagnosis of “small mela-
nomas” that have not yet had the opportunity to develop asym-
metry and thus were not subject to the ABCDE algorithm.

Dermatoscopy	
Dermatoscopy (epiluminescence microscopy, skin sur-
face microscopy) is a  non-invasive method for in vivo as-
sessment of the structures of the epidermis and dermis. 
It is a method commonly used in the examination of skin 
lesions, mainly pigmented, melanoma. The examination 
consists in viewing the skin lesions with a  dermatoscope. 
Classic dermatoscopes with a magnifi cation of 10x, derma-
toscopes in the form of a mobile phone adapter and video-
dermatoscopes in which the image is sent to a computer are 
used. A dermatoscope is an optical device with a polarized 
or non-polarized light source. Changes of the “Ugly Duck-
ling”, suspicious and disturbing changes are examined. 
Pigmented lesions are assessed on the basis of the morpho-

Fig. 10 The concept of “The Ugly Duckling” Source: [19-21]
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a  resolution comparable to the histological image. It uses 
elements of fluorescence microscopy, it is characterized by 
very good resolution and contrast. It is used for imaging the 
epidermis and upper layers of the dermis and skin append-
ages. The obtained photos, optical tissue cross-sections re-
flect the horizontal cross-section of individual skin layers 
at different depths. The obtained image corresponds to the 
depth of the laser light beam, but not longer than 200 µm, 
ie corresponding to the papillary layer. CLSM is used in the 
imaging of early-stage melanoma and other non-melano-
cytic changes, such as basal and squamous cell carcinoma, 
and sun keratosis. Algorithms have been developed for the 
diagnosis of changes based on the reflection of confocal mi-
croscopy imaging [22-24].

Optical coherence tomography 
Optical coherence tomography (OCT) is a  non-invasive 
method that uses infrared light. Thanks to this technique, 
it is possible to image structures with a resolution of 3-15 
µm at a depth of about 1 mm. In dermatology, OCT was in-
troduced in 1995 and is now increasingly used in clinical 
skin research. Optical coherence tomography has proven to 
be an effective imaging technique for examining the mor-
phology of the skin: epidermis, dermis, dermal-epidermal 
border, hair follicles, blood vessels and sweat glands. OCT is 
also used to diagnose hyperkeratotic surfaces of the hands 
and soles of the feet, as well as hard-to-reach areas of the 
body, e.g. the oral mucosa. The limitation of this diagnostic 
method are lesions larger than 1mm. OCT is used to moni-
tor non-surgical lentigo maligna lesions [24, 25].

Excision of lesions and histological evaluation 
The basic diagnostic method in the case of melanoma and 
other skin cancers is surgical excision of the suspected le-
sion and conducting a  histopathological examination. An 
exisional biopsy is recommended by dermatologists. A bi-
opsy to excise the suspect lesion is the procedure of choice. 
It is a  simple surgical procedure performed on an outpa-
tient basis. Excision of the suspicious lesion is performed 
under local anesthesia. The suspicious lesion is cut with 
a  lateral margin of 1-2 mm of healthy skin. The skin sec-
tion taken contains the entire thickness of the skin and the 
outermost layer of fatty tissue. Examination of the collected 
material should contain information aimed at planning fur-
ther treatment (micro-grading):
–	 thickness of the change in mm (scale according to 

Breslow) - melanoma, 
–	 the absence or presence of an ulcer, 
–	 degree of infiltration of skin layers (Clark’s scale) - mela-

noma: 
I	 –	 the seizure of the epidermis, 
II	 –	 involvement of the upper parts of the papillary skin 

layer, 

III	–	 involvement of the lower parts of the papillary skin 
layer,

IV	–	 occupation of the upper parts of the reticular skin 
layer, 

V	 –	 occupation of the entire thickness of the reticular 
layer and penetration into the subcutaneous tissue,

–	 histological subtype - width of the notch margin, 
–	 the presence of regression, 
–	 the presence of pigmentary changes, 
–	 presence of a radial and vertical component, 
–	 the presence or absence of involvement of vessels and 

nerve trunks, 
–	 presence and increase of lymphocytic infiltration.

After histopathological diagnosis, appropriate treatment is 
introduced or additional tests are performed, ie blood tests, 
in the case of melanoma - chest X-ray, ultrasound of the ab-
dominal cavity, regional lymph nodes are assessed [7]. 

In the case of BCC and SCC in dermatology, the most fre-
quently used treatment method in Poland is surgical exci-
sion, which provides material for further histological exam-
ination.

Another method is cryosurgery, i.e. the use of liquid ni-
trogen, which, when applied from a distance of 1 to 3 cm, 
with a special device, cools the treated lesion to a tempera-
ture of -50 to -60˚C. The application time is determined by 
measuring the depth of the tumor, its diameter and the time 
it takes to form a scheath of halo type of the frozen tissue 
surrounding the tumor. The side effects of the method are 
post-inflammatory pigmented lesions and hypertrophic 
scarring of tissues, and the direct result of freezing is an ef-
fusion phase that lasts several days and exfoliation lasting 
up to seven days. The therapeutic effect is achieved after 
the painful wound has healed after 4-6 weeks if the lesion 
concerned the face, and after 12-14 weeks in the case of the 
torso and amounts to 92.5%. permanent healings. Cryosur-
gery is most useful in the treatment of neoplastic lesions 
with a  low risk of recurrence. In most cases, wound heal-
ing after surgery proceeds correctly with aesthetic scar for-
mation [26].

Among the non-invasive methods of therapy, there are 
three methods, which include: photochemical therapy, ra-
diotherapy and chemotherapy. Radiotherapy and chemo-
therapy are mainly used as adjuvant treatment, especially 
after resection of large, non-radically excised or recurrent 
tumors. Photodynamic therapy is highly selective, it is justi-
fied in the case of contraindication to surgery or due to good 
cosmetic effects, and the recovery time is much shorter than 
after traditional methods of treatment. Most side effects are 
mild or moderate (burning, pain, erythema). The develop-
ment of non-invasive techniques is particularly applicable 
to lesions with a low risk of recurrence. Conservative treat-
ment may be an effective alternative for people who do not 
want to or cannot undergo surgery for other reasons.
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SUMMARY 
Preventive measures are aimed at preventing the develop-
ment of skin cancers or precancerous conditions by ana-
lyzing and applying protection against the effects of risk 
factors. The aim of prevention is to take quick and effec-
tive measures to restore health. It is also intended to inhib-
it the progression or complications of an existing disease. 
An important preventive element is the prevention of un-
favorable behaviors that contribute to the increased risk of 
disease development, avoiding factors contributing to the 
development of skin cancers, especially solar radiation, 
avoiding sunburn, especially in childhood, using photopro-
tective preparations and regular checks of the skin condi-
tion by a dermatologist.
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