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2. WSTEP I UZASADNIENIE PRACY

Czerniak skory jest nowotworem ztosliwym rozwijajacym si¢ w wyniku ztosliwej
transformacji melanocytow — komorek produkujacych barwnik, wywodzacych si¢ z komorek
neuroektodermy. Przyczyny zto$liwej transformacji melanocytow na dzien dzisiejszy nie sg
doktadnie poznane — do czynnikow ryzyka rozwoju czerniaka skory zalicza si¢ dodatni wywiad
osobniczy i1 rodzinny, 1 i II fototyp skory wedlug Fitzpatricka, duza liczbe znamion
melanocytowych oraz ekspozycje na promieniowanie ultrafioletowe[1]-[6]. Czerniak skory
nalezy do nowotworow o najmniej przewidywalnym przebiegu. Podobnie jak w innych krajach
w Polsce od kilkudziesieciu lat obserwuje si¢ gwaltownie wzrastajacg zachorowalnos¢ oraz
umieralno$¢ z powodu tego nowotworu. Szacuje si¢, ze w latach 1980-2010 zachorowalnos¢
na czerniaka skory wzrosta 2- krotnie zar6wno wsréd mezczyzn jak i kobiet w wieku 20-44
lat, 3 - krotnie u pacjentow w wieku 45-64 lat oraz ponad 3 - krotnie u kobiet w wieku
emerytalnym i 5 - krotnie w$rdd mezezyzn w tym wieku. Standaryzowany wspotczynnik
zapadalno$ci wynosi obecnie 10,3/100000 dla obywateli Polski, a wspotczynnik umieralno$ci
wynosi odpowiednio 6,3 dla m¢zczyzn oraz 4 dla kobiet. Mimo, Ze czerniak jest rozpoznawany
rzadziej niz wigkszo$¢ ztosliwych nowotworow skory (okoto 4% wszystkich przypadkow
nowotworow skory), ze wzgledu na przebieg jest przyczyna 80% zgondéw pacjentow

dermatologicznych z przyczyn nowotworowych[7],[8].

U pacjentéw z rozpoznanym czerniakiem skory terapig z wyboru jest leczenie chirurgiczne, a
rokowanie u pacjenta $cisle uzaleznione jest od stopnia zaawansowania nowotworu. Za
najwazniejsze wskazniki prognostyczne uznawane sa obecnie glebokos¢ nacieku wertykalnego
guza w skali Breslow, wystgpowanie owrzodzen na powierzchni zmiany i indeks mitotyczny.
Wedlug dostepnych danych w literaturze medycznej 5 letnia przezywalnos¢ u pacjentéw z
czerniakiem usunigtym w stadium in situ wynosi 97-99%, w postaci naciekajgcej
zlokalizowanej 60-90%, a w grupie ze stwierdzonymi przerzutami odlegtymi lub do weztow
chtonnych zaledwie 25-65%.

Zgodnie z zaleceniami postepowania terapeutycznego — czerniaki w stadium <pTla
leczone sa przez usunigcie chirurgiczne z marginesem 0,5-1 cm. W przypadku guzoéw >pTla
zwykle wymagane jest wykonanie biopsji wezta wartownika, czesto z nastgpowym dalszym
leczeniem chirurgicznym i farmakologicznym[9]. Ze wzgledu na niekorzystne zmiany w
przezywalno$ci pacjentéw w zaleznosci od stopnia zaawansowania choroby oraz znaczne
koszty terapii choroby przerzutowej coraz wickszy nacisk stawiany jest na wczesng

nieinwazyjna diagnostyke czerniakow|[7].



Dermoskopia zmian barwnikowych (melanocytowych) skory, stanowigca relatywnie
szybkie, powtarzalne oraz niedrogie badanie — pod warunkiem, ze wykonywana jest przez
doswiadczonego dermatologa - pozwala na wczesne rozpoznanie nowotworu. Bardziej
zaawansowanym technicznie badaniem — pozwalajagcym uzyskaé wyzsze powiekszenia obrazu
— oraz dajacym mozliwo$¢ obserwacji zmian zachodzacych w obrebie struktur
melanocytowych skory i jej przydatkow jest wideodermatoskopia. Kolejnym krokiem,
umozliwiajacym wczesng oraz bardziej precyzyjng diagnostyke w pordwnaniu do
dermatoskopii jest refleksyjna mikroskopia konfokalna in vivo (RCM). Zastosowana
technologia daje mozliwos¢ obserwacji poszczegolnych warstw naskorka oraz

powierzchownych warstw skory wlasciwej na poziomie komérkowym w czasie rzeczywistym.

Pierwsze opisy badan mikroskopowych skory in vivo pochodzg z 1663 roku , kiedy
Johan C. Kolhaus odkryl drobne naczynia krwiono$ne w obrgbie waldw paznokciowych za
pomoca mikroskopu $wietlnego. Pierwszy dokladny opis mozliwosci mikroskopowej oceny
powierzchni skory zostal przedstawiony przez Saphier’a, ktory tez po raz pierwszy W latach 20.
XX-go wieku wprowadzit pojecie ,,dermatoskopia”. Jednak dopiero w 1951 L. Goldman jako
pierwszy opisat obraz dermatoskopowy znamion melanocytowych. Po okoto 30 latach — pod
koniec XX wieku dzigki pracom P. Soyera oraz H. Pehambergera nastapit gwattowny rozwgj

dermatoskopii jako metody oceny zmian melanocytowych skory [10].

We wspotczesnej praktyce dermatologicznej dermatoskopia umozliwia obserwacje
struktur oraz kolorow naskorka i skory wlasciwej wykorzystujac powigkszenia rzedu 10 — 20 x
w dermoskopach recznych oraz 10 - 200 krotne powigkszenia w wideodermatoskopach [11].
Pozwala na to szczegdlne os$wietlenie zmian skornych z zastoSowaniem $wiatta
niespolaryzowanego oraz imersji lub S$wiatla spolaryzowanego. Wymienione sposoby
o$wietlenia zmian redukujg odbicia 1 rozproszenie Swiatta przez warstwe rogowa naskorka co

przektada si¢ na mozliwos$¢ obserwacji glebiej potozonych struktur.

Obecnie w diagnostyce dermoskopowej zmian barwnikowych zastosowanie znajduja
najczesciej: skala ABCD, algorytm Menziesa, wtoska skala 7-punktowa, skala 3-punktowa lub
analiza wzorca. Skala ABCD opiera si¢ na analizie 4 gtownych kryteriow dermatoskopowych,
kolejno: A — asymetria(asymetry), B — granica (border), C — kolor (colour), D — $rednica
(diameter) lub struktury rdéznicujace (differential structures). Obecnie ten rodzaj analizy
wykorzystywany jest gtownie przez lekarzy pierwszego kontaktu. Pozostate skale najczgsciej
poddaja ocenie wystepowanie lub brak oraz symetri¢ uktadu wyroéznianych w dermoskopii

struktur:  siatki  barwnikowej, kropek, globul (cialek skupionych), pseudocyst,



pseudozaskornikow, struktur chrysalis-like, objawu welonu, wzorca naczyniowego,
pseudopodidow, smug, obszaréw homogennych oraz struktur regresji. Dzigki licznym badaniom
udowodniono, ze zastosowanie dermoskopii w diagnostyce czerniaka skory cechuje si¢
czuto$cig i swoistoscig na poziomie 65-90%. Przy jej wykorzystaniu do oceny ztozonych
struktur dermoskopowych mozliwe jest wezesniejsze postawienie podejrzenia czerniaka skory
I co za tym idzie wdrozenie leczenia chirurgicznego. Uzycie wideodermatoskopii umozliwia
lekarzom obserwowanie zmian skérnych w wigkszych powigkszeniach niz w przypadku
dermatoskopow rgcznych, jak réwniez pozwala na sekwencyjng obserwacj¢ zmian w czasie
poprzez tworzenie ,,mapy” zmian skornych pacjenta. Mozliwo$¢ doktadnego poréwnania
wykonanych obrazéw czesto w wielomiesigcznych odstgpach czasu pozwala na oceng

zachodzacych w nich zmian mogacych swiadczy¢ 0 rozwoju procesiu nowotworowego.

W refleksyjnych mikroskopach konfokalnych zastosowanie monochromatycznego
swiatta lasera diodowego emitujacego wiagzke o dlugosci fali 830 nm umozliwia uwidocznienie
warstw skory na gleboko§¢ 200- 300 um bez ryzyka uszkodzenia tkanek. Pozwala to na
obserwacj¢ skory W powigkszeniach na poziomie komorkowym przewaznie do gtebokosci
warstwy brodawkowatej (w zaleznos$ci od ocenianej okolicy). Pojedynczy obraz uzyskany z
zastosowaniem RCM obejmuje zakres 500x500 um. W celu obserwacji wigkszych obszarow
wykorzystywane jest oprogramowanie umozliwiajgce potgczenie sekwencyjnie wykonanych
obrazdw w mozaike obejmujacg zakres nawet do 8x8 mm (ang. VivaBlock). Ponadto istnieje
mozliwos¢ automatycznego wykonania sekwencji obrazow na poszczegdlnych glgbokosciach
naskorka oraz skory wilasciwej; w wybranym polu widzenia, co pozwala na stworzenie
trojwymiarowego zarysu wybranego pola (ang. VivaStack). Cechg odrozniajaca mikroskopie
konfokalng in vivo od standardowej mikroskopii jest mozliwo$¢ obserwacji przeptywu krwi
oraz migracji leukocytow dzigki posiadanej przez mikroskop funkcji nagrania sekwencji wideo
wybranego pola widzenia. RCM coraz cze$ciej znajduje zastosowanie jako metoda
diagnostyczna drugiego stopnia dla dermatoskopowej diagnostyki wczesnych czerniakow

skory.

Coraz doktadniejsza znajomos¢ proceséw patologicznych towarzyszacych wzrostowi
czerniaka skory pozwala na przyporzadkowanie poszczegdlnych objawow diagnostycznych
zmianom zachodzacym w obrebie guza. Jednak w literaturze obecnie sa jedynie nieliczne
doniesienia probujace opisa¢ zaleznos¢ pomiedzy szczegdtowymi wynikami dermatoskopii i
refleksyjnej mikroskopii konfokalnej a stopniem histopatologicznego zaawansowania

czerniakow skory. Uwzgledniajac wystepowanie charakterystycznych cech dermoskopowych,



globalnego wzorca znamion oraz obrazu zmian w RCM w $wietle wynikow badan

histopatologicznych podjeto probe oceny korelacji uzyskanych wynikéw badan.



3. CELE PRACY

Ocena  korelacji  pomiedzy  wystepowaniem  wybranych  struktur
dermoskopowych  (regresji, pepperingu, bialoniebieskiego zamglenia,
atypowych naczyn krwiono$nych/atypowych struktur naczyniowych, atypowe;j
siatki barwnikowej, atypowych kropek i globul, nieregularnych smug,
pseudopodiow, guzkow i wzorca wielosktadnikowego) a lokalizacjg czerniaka
na skorze oraz stopniem zaawansowania histopatologicznego nowotworu z
uwzglednieniem skali Breslow, indeksu mitotycznego oraz obecno$ci/braku
owrzodzenia w obrgbie guza.

Ocena czutosci i swoistosci wynikow badan z zastosowaniem refleksyjnej
mikroskopii  konfokalnej jako narzedzia drugiego stopnia ewaluacji
melanocytowych zmian skérnych spetniajacych kryteria podejrzenia czerniaka
w badaniu dermoskopowym.

Ocena korelacji pomigdzy wystepowaniem dominujagcego wzorca znamion
melanocytowych u pacjentéw z rozpoznanym czerniakiem skory w odniesieniu

do ich pftci oraz lokalizacji ogniska pierwotnego.
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Abstract

Introduction: Due to the rising incidence of cutaneous melanoma there is a great need for the development of
new diagnostic techniques as well as the improvement of those that are already well known, such as dermoscopy.
Since early detection and a proper technique for excising the tumor are crucial for patients’ survival, early staging
of the tumor is very important.

Aim: To investigate whether there is a significant difference between the presence of selected dermoscopic features
compared to the location on the skin and pathology results: Breslow’s depth, mitotic index and ulceration.
Material and methods: We examined videodermoscopic images of cutaneous melanomas in 81 patients and com-
pared their features with the histological results such as Breslow’s depth, mitotic index and ulceration. In the study,
we divided and compared the tumors in groups: in situ and invasive, < 1.0 mm and > 1.0 mm thick on the Breslow
scale.

Results: In the study we observed statistically significantly higher prevalence of pseudopods (30.5%) and multicom-
ponent pattern (69.5%) in invasive melanomas in comparison to in situ melanomas (9.1% and 36.4% respectively).
White regression structures were more commonly described in invasive melanomas thicker than 1.0 mm on Bre-
slow’s scale. Atypical blood vessels and nodules were more specific to invasive melanomas with ulcerations and
mitotic index > 1. The atypical pigment network was more specific for thin invasive melanomas.

Conclusions: Presence of pseudopods, a multicomponent pattern, white regression structures, atypical blood vessels

and nodules on dermoscopy suggest invasive (high stage) melanoma.

Key words: dermoscopy, melanoma, cutaneous malignant melanoma.

Introduction

Due to the rising incidence of cutaneous melanoma
in Europe and increasing social awareness, the number of
patients who report to dermatologists in order to assess
their skin changes is growing rapidly [1, 2]. For examining
melanocytic skin lesions, dermoscopes have currently be-
come the first-line diagnostic tools since they allow the
in vivo examination of structures in the epidermis and
superficial dermis which are not accessible for naked-eye
examination [3-5].

The first detailed description of the microscopic as-
sessment of the surface of the skin was presented by
Saphier, who also introduced the term dermatoscopy for
the first time in the 1920s. It was not until 1951 in the
USA that Goldman first described the dermoscopic image
of melanocytic nevi. The rapid development of dermos-
copy as a method of assessing melanocytic changes in

the skin occurred in the 1980s, mainly due to the work of
Soyer and Pehamberger [6]. The next step was the intro-
duction of videodermoscopy as a technique for recording
and comparing images of selected skin lesions, enabling
dermatologists to diagnose early stages of cutaneous
melanoma [7].

In modern dermatological practice, dermoscopy (epi-
luminescent microscopy) is considered a non-invasive,
easily reproducible and inexpensive method of the in
vivo assessment of structures and colors within the
epidermis and superficial dermis. It allows examination
using 10-20x magnification — in traditional handheld
dermoscopes — and 10-200xmagnification in videoder-
moscopes [8]. Dermoscopy enables the clinician to ex-
amine plural diagnostic features in different skin lesions,
which are normally impossible to detect with the naked
eye. As a vastly researched technique it is known to have
a high specificity of = 65-90% and sensitivity evaluated
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as =~ 65-90% [9-11] if performed by a well-experienced
clinician [7, 12].

Breslow’s depth — described in the 1970s — is a meth-
od that allows the pathologist to assess the stage of
melanoma by measuring the depth of infiltration in mil-
limeters [13]. At first staging the cutoff was applied for
Breslow’s depth of 0.76 mm, later updated by the Ameri-
can Joint Committee on Cancer to 1.0 mm (or < 1.0 mm
when ulceration is present) [13, 14].

Advanced metastatic melanoma is still considered
incurable in most cases, whereas early cutaneous mela-
nomas are curable by means of surgical excision. Accord-
ing to guidelines in patients with cutaneous melanomas
stage < pTla, surgical excision within the range 0.5-1cm
[15, 16] is considered curative. In patients with > pTla
melanomas, usually sentinel lymph node biopsy and of-
ten subsequent surgery remain unavoidable [15-17]. Even
though there are plural emerging therapies introduced in
the treatment of metastatic melanomas, it still remains
the case that the more advanced the disease the worse
the prognosis (overall survival) for the patients [18-20].
This is why an early, accurate diagnosis is crucial for posi-
tive outcomes. Nowadays, despite the emergence of di-
agnostic tools such as reflectance confocal microscopy
[21-24], and optical coherence tomography [25], which
have been described as being more specific and sensitive
than dermoscopy [24, 26, 27], their accessibility is still
limited, and dermoscopy remains a first-line diagnostic
tool for dermatologists [25, 28].

Aim
In the study, the goal was to decide whether there is
a significant difference between the presence or absence

of each of the dermoscopic features listed in Table 1[29-
31], compared to the location on the skin and pathology
results: Breslow’s depth, mitotic index and ulceration.

Material and methods

In our study, we retrospectively evaluated videoder-
moscopic images of histopathologically confirmed mela-
nomas in 81 patients that were diagnosed and examined
at the Dermatology Department, Jagiellonian University
Medical College in Krakow, Poland. The dermoscopic im-
ages were acquired using videodermoscopes (Fotofinder,
TeachScreen GmbH, Bad Birnbach, Germany). For every
lesion a set of at least 3 images was acquired. Entire le-
sions were photographed using 20x magnification. In
addition, local features of tumors were photographed
using maximum 120x magnification. The image data
were collected between 2013 and 2017. The evaluation
was conducted by two dermatologists with a minimum
of 6 years’ experience in general dermatology and der-
moscopy. For the purpose of blinding the images were
anonymized. For all the evaluated tumors, the patients’
data were collected, including: age (at the time of diagno-
sis), sex, location of the primary tumor, Breslow’s depth,
the histological subtype of melanoma, mitotic index and
information on the presence/absence of ulceration.

The examining dermatologists evaluated the lesions
assessing the presence or absence of the following der-
moscopic features: white regression structures; pep-
pering; blue-white veil; atypical blood vessels/atypical
vascular structures; atypical pigment network; atypical
dots and globules; irregular streaks; a multicomponent
(complex) pattern; pseudopods and nodules. The defini-
tions of listed structures are available in Table 1.

Table 1. Definitions of dermoscopic structures evaluated in the study [29-31]

Pigment network

Light-to-dark brown fishnet-like pattern appearing on pathology melanocytes at dermo-epidermal

junction (melanocytes forming lines of network with dermal papillae forming “holes”)

Atypical pigment network

Atypical black/gray/brown network with thickened mesh and plural irregularities

Atypical dots and globules

Asymmetrically distributed brown/ black and gray dots (< 0.1 mm), round and oval structures

(globules) representing the accumulation of melanin (most commonly in melanocytes but sometimes
also in melanophages) — most commonly in melanocytic “nests”

Blue-white veil

Unstructured areas in blue-grayish/blue-whiteish color; with ground glass appearance. Represents

compact aggregation of melanocytes with concomitant orthokeratosis

Streaks

Atypical, irregular linear structures that are not connected to pigment network

White regression structures

Whiteish depigmentation (lighter than adjacent skin); scar-like structures. Represent regression

structures and fibrosis in advanced melanomas

Peppering
of black-grayish dots

Nodules

Represent regression structures with the presence of melanophages forming a dermoscopic image

Elevated structures within the lesion (corresponding to large blue, black and brown clods)

Atypical blood vessels/
atypical vascular structures

Pinkish erythema in regression structures/dotted and irregular linear blood vessels

Multicomponent pattern
asymmetry in malignant lesions

2 3 areas representing different dermoscopic features in a single lesion. Usually combined with
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In the study, we evaluated the association between the
presence of the dermoscopic structures (listed in Table 1)
and histopathological stage of melanoma — by dividing
tumors into: in situ, thin invasive tumors (using cutoff at
< 1.0 mm) and thick invasive tumors (cutoff at > 1.0 mm).
We also assessed the predictors in accordance with the
mitotic index (0 or 2 1) and presence of ulceration.

Dermoscopic images of acral, nail apparatus, spitzoid
and amelanotic melanomas were excluded due to differ-
ences in the dermoscopic picture of such tumors.

Results

The group of patients consisted of 44 men and 37
women aged (at the day of diagnosis) between 26 and
97 with the average being 61.4 and the median being 63.

Regarding the distribution of the lesions, 14 (17.28%)
were found on the head, 37 (45.68%) on the trunk, 16
(19.75%) on the upper limbs and 14 (17.28%) on the lower
limbs.

Twenty-two (27.16%) of 81 melanomas were in situ,
and 59 (72.84%) were invasive. On pathology examina-

Table 2. Frequency of various dermoscopic features depending on the location on the skin (head, trunk, upper and

lower limbs)
Parameter Tumor location
Head Trunk Upper limbs Lower limbs Total b ]
p-value
N % N % N % N % N % 0.94;
White Absent 2 142 8 26 1 625 4 2857 15 1852 0402
;‘:ﬁ::j:‘;: Present 12 871 29 7838 15 9375 10 7143 66 8148
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Peppering Absent 3 2143 19 5135 9 5625 9 6429 40 4938 5.98;
Present 11 7857 18 4865 7 4375 5 3571 41 5062 013
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Blue-white veil  Absent 5 3571 16 4324 5 3125 6 4286 32 3951 0.82;
Present 9 6429 21 5676 11 6875 8 5714 49 6049 0844
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Atypical blood ~ Absent 10 7143 20 5405 7 4375 7 5000 44 5432 2.48;
vessels Present 4 2857 17 4595 9 5625 7 5000 37 4568 D72
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Atypical Absent 8 5714 8 2162 8 5000 3 2143 27 3333 8.75;
ﬁ'e‘i":z?; Present 6 428 29 7838 8 5000 11 7857 54 6667 00
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Irregular dots ~ Absent 7 50.00 7 18.92 5 31.25 5 35.71 24 29.63 5.09;
andglobules  pocont 7 5000 30 8108 11 6875 9 6429 57 7037 0165
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Irregular streaks Absent 8 57.14 18 48.65 6 37.50 4 28.57 36 44.44 2.92;
Present 6 4286 19 5135 10 6250 10 7143 45  s5s56 0404
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Multicomponent Absent 7 50.00 n 29.73 10 62.50 4 2857 32 39.51 6.36;
patiem Present 7 5000 26 7027 6 3750 10 7143 49 6049  00%
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Pseudopods  Absent 14 10000 28 7568 12 7500 7 5000 61 7531 9.42;
Present 0 0 9 2432 4 2500 7 5000 20 2469  00%
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
Nodules Absent 12 87 23 6216 12 7500 11 7857 58  7L60 3.4
Present 2 1429 14 3784 4 2500 3 2143 23 2840 033
Total 14 10000 37 10000 16 10000 14 10000 81  100.00
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Table 3. Frequency of various dermoscopic features of in situ and invasive melanomas

Variable Invasive melanoma Melanoma insitu  P-value OR (95% CI) Sensitivity  Specificity
n (%) n (%)

White regression structures 48 (81.4, 18 (81.8) 0.962 1.03 (0.29-3.66)

7Peppering 28 (47.55 13 (59.1)7 6.352 1.60 (0.59-4.31)

Blue-white veil 37 (62.7) 12 (54.5) 0.504 0.71 (0.26-1.92)

Atypical blood vessels 27 (45.8) 10 (45.5) 0.980 0.99 (0.37-2.64)

Atypical pigment network 39 (66.1) 15 (68.2) 0.860 1.10 (0.39-3.13)

Irregular dots and globules 45 (76.3) 12 (54.5) 0.057 0.37 (0.13-1.05)

Irregular streaks 35 (59.3) 10 (45.5) 0.264 0.57 (0.21-1.53)

Multicomponent pattern 41 (69.5) 8 (36.4) 0.007 0.25 (0.09-0.70) 83.7 438
Pseudopods 18 (30.5) 2(9.0) 0.047 0.23 (0.05-1.08) 90.0 32.8
Nodules 20 (33.9) 3(13.6) 0.072 0.31 (0.08-1.17)

tion in 6 (7.5%) tumors ulceration was detected and in 23
(28.4%) lesions the mitotic index was > 1.

Comparison of the prevalence of the listed dermoscop-
ic features (Table 1) between male and female patients
showed a statistically significantly higher prevalence of
atypical blood vessels and a multicomponent pattern in
female patients (62.2 and 73% respectively; p < 0.005).

Assessing the relation between evaluated dermo-
scopic structures and different locations of primary tu-
mors (head, trunk, lower limbs, and upper limbs) (Table 2)
we found that pseudopods were most commonly pres-
ent on the lower limbs (50%), less commonly on the
trunk and upper limbs (24.32% and 25% respectively; p
=0.024). An atypical network was described in 66.67% of
all tumors, ranging between 78.57% and 78.38% on the
lower limbs and trunk, and 42.86% and 50% on the head
and upper limbs (Figure 1).

In situ melanomas showed a significantly lower fre-
quency of pseudopods and multicomponent pattern

Figure 1. Atypical network and pseudopods in invasive
melanoma of the lower limb
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(9.1% and 36.4%) in comparison with invasive tumors —
with 30.5% and 69.5% positive for pseudopods and mul-
ticomponent pattern (Table 3).

Tumors thicker than 1.0 mm showed a higher preva-
lence of white regression structures with 22.7% sensi-
tivity, though 100% specificity. An atypical network was
observed in 46.7% of tumors > 1.0 mm thick and in 71.2%
of thinner tumors, though the difference was not statis-
tically significant (Figure 2). In 60% of melanomas > 1.0
mm thick and 21.2% of melanomas < 1.0 mm nodules
were described in dermoscopy.

The study also showed a negative correlation be-
tween the positive mitotic index and an atypical network,
and positive correlation between MI 2 1 and nodules as
well as a positive correlation for presence of ulceration
and atypical blood vessels/vascular structures and nod-
ules on dermoscopy.

Discussion

The last three decades have brought rapid develop-
ment of diagnostic tools in dermato-oncology. Due to

4

Figure 2. Atypical network (blue dots), white regression
structures and atypical blood vessels (red dots) in invasive
melanoma of the trunk
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Table 4. Frequency of dermoscopic features in melanomas < 1.0 mm and > 1.0 mm on Breslow’s depth

Variable Breslow < 1.0 mm  Breslow > 1.0 mm  P-value OR (95% C1) Sensitivity Specificity
n (%) n (%)
White regression structures 51(77.3) 15 (100.0) 0.041 - 22.7 100.0
Peppering 35 (53.0) 6 (40.0) 0.362 0.59 (0.19-1.85) - -
Blue-white veil 38 (57.6) 11(73.3) 0.260 2.03 (0.58-7.03) - -
Atypical blood vessels/atypical 28 (42.9) 9 (60.0) 0.217 2.04 (0.65-6.38) - -
vascular structures
Atypical pigment network 47 (71.2) 7 (46.7) 0.069 0.35 (0.11-1.11) - -
Atypical dots and globules 45 (68.2) 12 (80.0) 0.366 1.87 (0.48-7.32) - -
Streaks 40 (60.6) 5(33.3) 0.055 0.33 (0.10-1.06) = &3
Multicomponent pattern 39 (59.1) 10 (66.7) 0.588 1.38 (0.43-4.51) - -
Pseudopods 19 (28.8) 1(6.7) 0.073  0.18 (0.02-1.44) - -
Nodules 14 (21.2) 9 (60.0) 0.003  5.57 (1.70-18.31) 39.1 89.7

Table 5. Mean Breslow’s depth in melanomas divided into groups depending on the presence/absence of dermoscopic

features
Variable Traits absent'  Traits present'  P-value? OR(95% Cl)  Cutpoint Sensitivity Specificity
Mean Breslow  Mean Breslow
+SD +SD
White regression structures 0.35 +0.30 110 +2.64 0.255  2.41(0.74-7.87) - - -
Peppering 0.80 £0.93 112 £3.26 0.095 106 (0.86-1.31) - = -
Blue-white veil 0.77 £1.42 1.08 +2.88 0335 107 (0.85-1.35) = = 2
Atypical blood vessels/atypical ~ 0.62 +0.88 137 £3.40 0457 125 (0.85-1.82) - - -
vascular structures
Atypical pigment network 1.86 £3.96 0.51 +0.64 0.040 0.55 (0.32-0.95)  0.375 70.3 59.3
Atypical dots and globules 0.85 +1.62 1.01 +2.68 0.399 1.03(0.82-1.29) - - -
Streaks 147 £3.50 0.55 +0.60 0.821  0.69 (0.43-1.12) = - =
Multicomponent pattern 0.77 +1.45 1.08 +2.87 0.176  1.07 (0.85-1.35) - - -
Pseudopods 111£2.75 0.49 £0.34 0.921  0.68 (0.34-1.38) - - -
Nodules 0.57 £1.03 193 +4.11 0.030 1.52(0.96-2.43) 0.375 60.9 53.4

Traits — dermoscopy features: white regression structures, peppering, blue-white veil, atypical blood vessels/atypical vascular structures, atypical pigment net-
work, atypical dots and globules, streaks, multicomponent pattem, pseudopods, nodules. P-value - statisticaly significant if < 0.05.

their accessibility, dermoscopy and videodermoscopy are
the most commonly used diagnostic techniques in the
early diagnosis of cutaneous melanoma [8, 32]. In order to
standardize dermoscopic examinations specific diagnostic
features, as well as criteria, have been described. The most
popular algorithms applied in the dermoscopic diagnosis
of melanoma are: pattern analysis [6], ABCD criteria [9, 33,
34], and the 7-point checklist [3, 35]. Knowing the listed cri-
teria allows the early detection of cutaneous melanomas
by an experienced dermoscopist in contrast to naked-eye
examination. It would be extremely useful if it could also
help clinicians to determine the tumor stage or Breslow’s
depth, in order to simplify the planning of excisions and
possible sentinel lymph node biopsies.

In previous studies, there have been a few attempts
to examine the possible correlations between the pres-
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ence of distinct dermoscopic features and tumor thick-
ness, though the results are contradictory.

In a study on 123 melanomas (including only tumors
with a Breslow’s depth of > 0.75), Gonzalez-Alvarez
et al. observed a correlation of dermoscopic ulcerations
and blotches with positive sentinel lymph node biopsy
results and the presence of an atypical pigment network
with negative sentinel lymph node biopsy results [36].
Pizzichetta et al. examined and compared dermoscopic
images of in situ melanomas and invasive melanomas
(subdivided into two groups < 0.75 mm and > 0.75 mm),
finding a lower prevalence of atypical pigment network
and pseudopods in thick invasive melanomas (> 0.75 mm)
in comparison with in situ melanomas, as well as greater
relative numbers of pseudopods, brown globules, gray-
blue areas, and depigmentation in in situ lesions com-
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Figure 3. Multicomponent pattern in invasive melanoma
of the trunk

pared with invasive melanomas with a Breslow’s depth
of £0.75 mm. On the other hand, Menzies et al., re-
searching the morphologic criteria of pseudopods in 80
melanomas (62 invasive and 18 in situ) and 159 randomly
selected pigmented nonmelanomas, observed higher
prevalence of the structures in invasive melanomas in
comparison to in situ tumors. Pseudopods retained 97%
specificity, though only 23% sensitivity [37]. Emiroglu et
al., researching only trunk melanomas (71 cases), found
no correlation between dermoscopic image and Bres-
low’s depth [38].

In our study using univariate regression analysis, we
compared the prevalence of the listed dermoscopic fea-
tures (Table 1) between male and female patients, and
found a significantly higher prevalence of atypical blood
vessels and a multicomponent pattern in female patients
(62.2% and 73% respectively; p < 0.005). The analysis
showed no significant differences in different age groups.

The »? analysis was performed to assess the relation
between evaluated dermoscopic structures and different
locations of primary tumors (head, trunk, lower limbs,
and upper limbs) (Table 2). There were no significant dif-
ferences in the presence of regression, peppering, atypi-
cal blood vessels, atypical dots and globules, multicom-
ponent pattern or nodules. Pseudopods were present in
24.69% of all evaluated tumors; most commonly they
were observed on the lower limbs (50%), less commonly
on the trunk and upper limbs (24.32% and 25% respec-
tively; p = 0.024). An atypical network was described
in 66.67% of all tumors, ranging between 78.57% and
78.38% on the lower limbs and trunk, and 42.86% and
50% on the head and upper limbs.

In order to analyze possible relationships between
the presence of the listed dermoscopic features and
histopathologic stage of melanomas, the Mann-Whitey
U test and Student's t test were used. /n situ melanomas
were evaluated separately as well as tumors presenting
Breslow’s depth <1 mm and > 1 mm to check for differ-
ences in frequency of appearance of distinct dermoscopic
structures. No statistically significant differences regard-
ing the prevalence of peppering, blue-white veil, atypical
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dots and globules, atypical blood vessels or streaks were
noted (Table 4). In situ melanomas showed a significant-
ly lower frequency of pseudopods and multicomponent
pattern (9.1% and 36.4%) in comparison with invasive
tumors (Figure 3) — with 30.5% and 69.5% positive for
pseudopods and multicomponent pattern (Table 3).

We have calculated mean Breslow’s depth in mela-
nomas divided into groups depending on the presence/
absence of dermoscopic features. Tumors with a visible
atypical pigment network had a significantly lower mean
Breslow’s depth in comparison to melanomas present-
ing no atypical pigment network. Melanomas presenting
with nodules, on the other hand, had greater Breslow’s
depth in comparison to tumors presenting no nodules on
dermoscopy (Table 5).

Taking into account the guidelines updated by the
American Joint Committee on Cancer (as well as many
European, including Polish), we compared thick and thin
melanomas assuming a cutoff point at 1.0 mm Breslow’s
depth. Tumors thicker than 1.0 mm showed a higher
prevalence of white regression structures with 22.7%
sensitivity, though 100% specificity. An atypical net-
work was observed in 46.7% of tumors > 1.0 mm thick
and in 71.2% of thinner tumors, though the difference
was not statistically significant. In 60% of melanomas
> 1.0 mm thick and 21.2% of melanomas < 1.0 mm nod-
ules were described in dermoscopy. Specificity of this
feature was 89.7% in thick melanomas and sensitivity
39.1% (p = 0.003; OR = 5.57).

Considering the fact that the mitotic index was re-
moved from AJCC guidelines in 2018, and replaced with
ulceration, but is still applied in melanoma staging and
grading in many European countries [14, 15, 39], we ana-
lyzed the presence of dermoscopic structures in mela-
nomas with a negative mitotic index in comparison to
melanomas with MI > 1. The Mann-Whitey U test showed
a negative correlation between the positive mitotic index
and an atypical network, and a positive correlation be-
tween Ml 21 and nodules.

Controlling for ulceration in pathology, we found
a positive correlation for atypical blood vessels/vascular
structures and nodules with low sensitivity (13.9% and
18.2% respectively; p < 0.05) but high specificity.

Conclusions

The presence of an atypical network may point the
examining dermatologist towards the diagnosis of thin
invasive melanoma, whereas pseudopods, a multicompo-
nent pattern, white regression structures, atypical blood
vessels, and nodules suggest invasive (high stage) mela-
noma. Thus the presence of such dermoscopic structures
should alert the examining dermatologist. Dermoscopy is
a very useful method in the early diagnosis of cutaneous
melanoma, especially in regard to early, non- metastatic
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tumors. It may also provide some insight into the meta-
static potential of detected tumors.

Conflict of interest
The authors declare no conflict of interest.

References

—

. Nikolaou V, Stratigos Al. Emerging trends in the epidemiology
of melanoma. Br ) Dermatol 2014; 170: 11-9.

. Erdmann F, Lortet-Tieulent J, Schiiz J, et al. International
trends in the incidence of malignant melanoma 1953-2008-
are recent generations at higher or lower risk? Int J Cancer
2013; 132: 385-400.

. Vestergaard ME, Macaskill P, Holt PE, Menzies SW. Dermos-

copy compared with naked eye examination for the diagno-

sis of primary melanoma: a meta-analysis of studies per-

formed in a clinical setting. Br ) Dermatol 2008; 159: 669-76.

Stolz W, Bilek P, Landthaler M, et al. Skin surface microscopy.

Lancet 1989; 334: 864-5.

Braun RP, Rabinovitz HS, Oliviero M, et al. Dermoscopy of pig-

mented skin lesions. ] Am Acad Dermatol 2005; 52: 109-21.

6. Pehamberger H, Steiner A, Wolff K. In vivo epiluminescence
microscopy of pigmented skin lesions. I. Pattern analysis of
pigmented skin lesions. ] Am Acad Dermatol 1987; 17: 571-83.

. Carli P, De Giorgi V, Crocetti E, et al. Improvement of ma-
lignant/benign ratio in excised melanocytic lesions in the
“dermoscopy era”: a retrospective study 1997-2001. Br ) Der-
matol 2004; 150: 687-92.

. Sheu SL, Cho HG, Nord KM. Videodermoscopy as a novel tool
for dermatologic education. Cutis 2017; 100: E25-7.

9. Thomas L, Tranchand P, Berard F, et al. Semiological value
of ABCDE criteria in the diagnosis of cutaneous pigmented
tumors. Dermatology 1998; 197: 11-7.

10.Russo T, Piccolo V, Ferrara G, et al. Dermoscopy pathology

correlation in melanoma. ) Dermatol 2017; 44: 507-14.

Argenziano G, Fabbrocini G, Carli P, et al. Epiluminescence

microscopy for the diagnosis of doubtful melanocytic skin

lesions. Arch Dermatol 1998; 134: 1563-70.

12. Rao BK, Marghoob AA, Stolz W, et al. Can early malignant
melanoma be differentiated from atypical melanocytic nevi
by in vivo techniques? Ski Res Technol 1997; 3: 8-14.

. Breslow A, Washington G. Thickness, cross-sectional areas
and depth of invasion in the prognosis of cutaneous mela-
noma. https://www-1ncbi-1nlm-1nih-1gov-1nb5yei4p0743.
hanproxy.cm-uj.krakow.pl/pmc/articles/PMC1397358/pdf/
annsurg00406-0132.pdf. Accessed September 15, 2018.

14. Key Changes in the AJCC Eighth Edition Melanoma Staging
System — SkinCancer.org. https://www.skincancer.org/publi-
cations/the-melanoma-letter/2018-vol-36-no-1/ajcc-staging-
system. Accessed September 15, 2018.

15. Rutkowski P, Wysocki JP, Nasierowska-Guttmejer A, et al. Cu-
taneous melanoma — guidelines for diagnostics and therapy
in 2016. Dermatol Rev 2016; 102: 1-18.

16. Fleming MD, Galan A, Gastman B, et al. Aim at Melanoma
NCCN Guidelines Version 3.2018 Melanoma.; 2018. https://
www.ncen.org/professionals/physician_gls/PDF/melanoma.
pdf. Accessed September 17, 2018.

17. Koseta H, Switaj T, Rutkowski P, et al. Przypadki kliniczne

chorych na zaawansowane czerniaki leczonych ipilimum-

abem. Onkol Prakt Klin 2015; 11: A1-8.

N

w

=

&

~

o]

1

-

1

w

Advances in Dermatology and Allergology

18

18. Crocetti E, Mallone S, Robsahm TE, et al. Survival of patients
with skin melanoma in Europe increases further: results of
the EUROCARE-5 study. Eur J Cancer 2015; 51: 2179-90.

19. Survival Rates for Melanoma Skin Cancer, by Stage. https://
www.cancer.org/cancer/melanoma-skin-cancer/detection-
diagnosis-staging/survival-rates-for-melanoma-skin-cancer-
by-stage.html. Accessed September 17, 2018.

20.Balch CM, Soong SJ, Gershenwald JE, et al. Prognostic fac-
tors analysis of 17,600 melanoma patients: validation of the
American Joint Committee on Cancer Melanoma Staging
System. J Clin Oncol 2001; 19: 3622-34.

21. Wielowieyska-Szybiriska D, Biatek-Galas K, Podolec K, Wojas-
Pelc A. The use of reflectance confocal microscopy for exami-
nation of benign and malignant skin tumors. Postep Derma-
tol Alergol 2014; 31: 380-7.

22.Guitera P, Pellacani G, Crotty KA, et al. The impact of in vivo
reflectance confocal microscopy on the diagnostic accuracy
of lentigo maligna and equivocal pigmented and nonpig-
mented macules of the face. ) Invest Dermatol 2010; 130:
2080-91.

23.Longo C, Moscarella E, Argenziano G, et al. Reflectance con-
focal microscopy in the diagnosis of solitary pink skin tu-
mours: review of diagnostic clues. Br ) Dermatol 2015; 173:
3141

24.Pellacani G, Pepe P, Casari A, Longo C. Reflectance confocal
microscopy as a second-level examination in skin oncology
improves diagnostic accuracy and saves unnecessary exci-
sions: a longitudinal prospective study. Br ) Dermatol 2014;
171: 1044-51.

25.De Carvalho N, Welzel J, Schuh S, et al. The vascular mor-
phology of melanoma is related to Breslow index: an in vivo
study with dynamic optical coherence tomography. Exp Der-
matol 2018; 27: 1280-6.

26.Borsari S, Pampena R, Benati E, et al. In vivo dermoscopic
and confocal microscopy multistep algorithm to detect in
situ melanomas. Br J Dermatol 2018; 179: 163-72.

27.Ferrari B, Pupelli G, Farnetani F, et al. Dermoscopic difficult
lesions: an objective evaluation of reflectance confocal mi-
croscopy impact for accurate diagnosis. J Eur Acad Dermatol-
ogy Venereol 2015; 29: 1135-40.

28.Serban ED, Farnetani F, Pellacani G, Constantin MM. Role of
in vivo reflectance confocal microscopy in the analysis of me-
lanocytic lesions. Acta Dermatovenerol Croat 2018; 26: 64-7.

29.Kittler H, Marghoob AA, Argenziano G, et al. Standardization
of terminology in dermoscopy/dermatoscopy: results of the
third consensus conference of the International Society of
Dermoscopy HHS Public Access. ) Am Acad Dermatol 2016;
74:1093-106.

30.Micantonio T, Neri L, Longo C, et al. A new dermoscopic algo-
rithm for the differential diagnosis of facial lentigo maligna
and pigmented actinic keratosis. Eur ) Dermatol 2018; 28:
162-8.

31. Russo T, Piccolo V, Ferrara G, et al. Dermoscopy pathology
correlation in melanoma. ) Dermatol 2017; 44: 507-14.

32.Salerni G, Carrera C, Lovatto L, et al. Benefits of total body
photography and digital dermatoscopy (“two-step method
of digital follow-up”) in the early diagnosis of melanoma
in patients at high risk for melanoma. ) Am Acad Dermatol
2012; 67: e17-27.

33.Nachbar F, Stolz W, Merkle T, et al. The ABCD rule of derma-
toscopy. High prospective value in the diagnosis of doubt-
ful melanocytic skin lesions. ) Am Acad Dermatol 1994; 30:
551-9.



Katarzyna Podolec, Agnieszka Bronikowska, Magdalena Pirowska, Anna Wojas-Pelc

34.Rigel DS, Russak J, Friedman R. The evolution of melanoma
diagnosis: 25 years beyond the ABCDs. CA Cancer J Clin
2010; 60: 301-16.

35.Menzies SW. A method for the diagnosis of primary cuta-
neous melanoma using surface microscopy. Dermatol Clin
2001; 19: 299-305.

36.Gonzalez-Alvarez T, Carrera C, Bennassar A, et al. Dermosco-
py structures as predictors of sentinel lymph node positivity
in cutaneous melanoma. Br ) Dermatol 2015; 172: 1269-77.

37.Menzies SW, Crotty KA, McCarthy WH. The morphologic cri-
teria of the pseudopod in surface microscopy. Arch Dermatol
1995; 131: 436-40.

38.Emiroglu N, Cengiz FP, Hofmann-Wellenhof R. Dermoscopic
and clinical features of trunk melanomas. Adv Dermatol Al-
lergol 2014; 31: 362-7.

39.Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma stag-
ing: evidence-based changes in the American Joint Com-
mittee on Cancer eighth edition cancer staging manual. CA
Cancer ) Clin 2017; 67: 472-92.

19

Advances in Dermatology and Allergology



Publikacja nr 2

Diagnostic accuracy of reflectance confocal microscopy for pigmented skin lesions

presenting dermoscopic features of cutaneous melanoma.

Katarzyna Podolec, Magdalena Pirowska, Grzegorz Dyduch*, Anna Wojas-Pelc

Postepy Dermatologii i Alergologii/Advances in Dermatology and Allergology. 2019.
doi:10.5114/ada.2019.82742.

20



Original paper

Diagnostic accuracy of reflectance confocal
microscopy for pigmented skin lesions presenting
dermoscopic features of cutaneous melanoma

Katarzyna Podolec?!, Magdalena Pirowska’, Grzegorz Dyduch?, Anna Wojas-Pelc*

'Department of Dermatology, Jagiellonian University Medical College, Krakow, Poland
*Department of Pathology, Jagiellonian University Medical College, Krakow, Poland

Abstract

Adv Dermatol Allergol
DOI: https://doi.org/10.5114/ada.2019.82742

Introduction: The incidence and mortality of melanoma are rising rapidly. Despite ongoing research and the intro-
duction of new therapeutic methods, advanced melanoma is still considered incurable. Early detection and surgical
excision of the tumor increases patients’ survival. Since the diagnostic protocol includes surgical excision of all
suspicious lesions, it is burdened with a high rate of unnecessary excisions that cause unwanted scarring. This
is why the development of accurate diagnostic techniques is crucial. The most common diagnostic tool in early
diagnosis of cutaneous melanoma is dermoscopy, though there are emerging new techniques, such as reflectance
confocal microscopy and optical coherence tomography.

Aim: To evaluate diagnostic accuracy of reflectance confocal microscopy as a secondary examination in melanocytic
lesions previously diagnosed as melanomas by means of dermoscopy.

Material and methods: Forty-six melanocytic lesions presenting dermoscopic features of cutaneous malignant

melanoma were examined by means of reflectance confocal microscopy.

Results: The RCM evaluation showed sensitivity at the level of 100% and specificity at 62%.

Conclusions: It can be estimated that double evaluation of melanocytic lesions by dermoscopy and reflectance
confocal microscopy may allow up to 62% of unnecessary excisions to be avoided.

Key words: melanoma, reflectance confocal microscopy, dermoscopy.

Introduction

According to data collected on melanoma, its inci-
dence has risen and is projected to rise across the world.
Estimated annual incidence in Poland has reached level
of 2583 cases (cumulative risk 0.45) [1]. Despite emerging
new therapies, the key to decrease the mortality rate is
still early detection and removal of early-stage tumors,
where surgical removal is considered curative [2]. Der-
moscopy has been established as a first-line diagnostic
tool in a clinical setting, since it has been proven to be
more sensitive and specific in comparison to naked-eye
evaluation, and it is relatively inexpensive [3]. However,
the number of benign pigmented skin lesions unneces-
sarily excised is still up to 29.4%, depending on the level
of the clinician’s experience. Digital monitoring utilizing
sequential total body photography and videodermos-
copy have been proven useful in early, often featureless

melanomas. In hard-to-diagnose cases, the use of reflec-
tance confocal microscopy is being proven to increase
diagnostic specificity and sensitivity as a second-line
examination tool in combination with classical or digital
dermoscopy [4-13].

In vivo reflectance confocal microscopy (RCM) is
a relatively new optical imaging technique designed to
provide high-resolution images of the skin and mucous
membranes [14]. The technique relies on low-power
near-infrared laser emitting 830 nm light. Though the
basic principles of the technology were described by
Minsky in 1957, the technology became accessible for
in vivo imaging of human skin in the last decade. Due
to near-histological resolution of the acquired images, it
is becoming a valuable diagnostic tool in tertiary refer-
ral centers. Providing a strong contrast of melanin, the
examination makes it possible to visualize melanocytes/
melanophages — RCM is becoming popular in the pre-
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histological diagnosis of melanoma [10, 14-16]. For the
examination, a metal ring with a translucent template
is placed on the surface of the skin lesion and fixed with
special adhesive tape to stabilize the imaging. The ring
is then magnetically attached to the objective lens hous-
ing. The obtained images are 500 x 500 um large and
may be acquired as a stack of horizontal pictures (Viv-
aStack) or may be arranged in a larger horizontal mosaic
(VivaBlock) montaged into horizontal images sized up to
8 x 8 mm [17].

Aim
The aim of the study was to evaluate diagnostic ac-
curacy of reflectance confocal microscopy as a secondary

examination in melanocytic lesions previously diagnosed
as melanomas by means of dermoscopy.

Material and methods

A total of 46 melanocytic lesions presenting dermo-
scopic features of cutaneous malignant melanoma were
examined by means of reflectance confocal microscopy
at the Department of Dermatology, Jagiellonian Univer-
sity Medical College between 2015 and 2017.

Atypical lesions were excised on the day of exami-
nation or within 2-5 days after the imaging. All of the
excised skin tumors were evaluated by a pathologist with
histopathology examination standardized for cutaneous
melanoma. The digital data (both videodermoscopy and
RCM images) recorded before the excisions are stored
at the Dermatology Department, Jagiellonian University
Medical College in Krakow.

All consecutive cases were skin lesions presenting
dermoscopic criteria of malignant melanoma according
to a 3-point checklist as well as a 7-point checklist (score
> 3). Skin lesions were evaluated by means of immer-
sion-based and polarized handheld dermoscopes (Heine
Delta 20/Heine Delta 20 Plus; Heine Optotechnik). Der-
moscopic images were acquired by means of videoder-
moscopes (Fotofinder, TeachScreen GmbH, Bad Birnbach,
Germany) using minimum 20x magnification.

Reflectance confocal microscopy images were ac-
quired with a Vivascope 1500 (MAVIG GmbH, Munich,
Germany), which employs an 830-nm laser beam with
a maximum power of 20 mW. In every lesion, 3 hori-
zontal mosaics (VivaBlock; 8 x 8 mm) were recorded at
a selected depth representing the epidermis (stratum
granulosum/spinosum), dermo-epidermal junction (DEJ)
and superficial dermis. Additionally VivaStacks — with
a field of view of approximately 500 x 500 pum, special
resolution of 1.0 pm in the lateral dimension and 4-5 um
in the axial dimension —were recorded in portions of me-
lanocytic lesions representing the most atypical dermo-
scopic features. In larger lesions, due to the limited field
of vision in reflectance confocal microscope (8 x 8 mm
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per 1VivaBlock), the RCM imaging centered on the most
dermoscopically challenging parts of tumors, where
multiple VivaBlocks were recorded and considered 1 ex-
amination. Instrument and acquisition procedures are
described elsewhere [14]. One of the atypical pigmented
lesions was excluded from the study due to the low qual-
ity of RCM images caused by the uneven surface limiting
the ability to acquire the image.

The RCM evaluation was based on diagnostic criteria
first described by Pellacani et al. Cell atypia at the level
of the dermo-epidermal junction and non-edged papillae
were considered major criteria. Roundish pagetoid cells,
widespread pagetoid infiltration, cerebriform nests and
nucleated cells within the upper dermis were considered
minor criteria. The features were evaluated for presence/
absence (non-parametric binary data). Tumors present-
ing 2 major criteria or 1 major and 2 minor criteria were
considered malignant [18].

Two dermatologists with a minimum of 6 years’ expe-
rience conducted an evaluation of both dermoscopic and
RCM images. Since the new ordinance of the Ministry of
Health requires 2 pathologists to evaluate malignancies,
it was decided that 2 dermatologists would evaluate ev-
ery lesion to confirm the diagnosis. For the purpose of
assessment, all images were anonymized to ensure that
the physicians were blinded to the clinical diagnosis. For
blinding reasons, RCM images were assessed separately
— prior to the evaluation of videodermoscopic images
(which was conducted to confirm the diagnostic criteria
of melanoma). The examination was also blinded from
histology results for both dermatologists.

The evaluated group consisted of 46 patients who
came to the Dermatology Department with suspicious
lesions. The group comprised 25 (4.35%) male and
21 (45.65%) female patients. The patients’ age ranged
between 26 and 87 with the average age of 59.9.

Results

Histology revealed a total of 33 melanomas per
46 (72%) lesions and 13 (26.67%) non-melanoma mela-
nocytic lesions. In RCM 38 (79%) lesions were interpret-
ed as malignant and 8 (17%) were evaluated as benign/
dysplastic melanocytic nevi. Melanoma diagnosis based
on reflectance confocal microscopy was made in all
33 pathology-positive cases. That means that the sensi-
tivity of melanoma diagnosis in our study reached 100%.
Five benign/dysplastic melanocytic lesions were misdiag-
nosed as melanomas by means of RCM. The specificity of
reflectance-mode confocal microscopy in the study was
62% (p < 0.001).

The evaluated RCM features of both malignant and
benign (in histology) lesions and their frequency are sum-
marized in Table 1. In over half of the lesions, cell atypia
at the dermo-epidermal junction (80%), non-edged papil-
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lae (74%), roundish pagetoid cells (52%) and widespread
pagetoid infiltration (67%) were observed.

By means of multivariate regression analysis, the fol-
lowing features were associated with positive (confirmed
in pathology) RCM melanoma diagnosis: cell atypia in
dermo-epidermal junction (OR = 21.7, p < 0.001) pres-
ent in 31 of 33 cases; non-edged papillae (OR = 5.60;
p < 0.022) present in 28 of 33 cases; widespread pagetoid
infiltration (OR = 28.0, p < 0.001) present in 28 (84.8%)
of 33 cases; cerebriform nests (p < 0.001) present in
3 of 33 cases. The highest sensitivity score was related to
cell atypia in the DEJ (93.9%; p < 0.001) and the highest
specificity was calculated for cerebriform nests (100%;
p < 0.001) (Table 2).

Discussion

Dermoscopy has been described as a valuable, in-
expensive method for the diagnosis of cutaneous mela-
noma in routine dermatology practice. The non-invasive
microscopic evaluation could create the opportunity to
reduce the number of surgical excisions of benign nevi
by providing more accurate pre-histological examination.

In our study, we selected 46 melanocytic lesions suspi-
cious for malignant melanoma. Most researchers evaluate
the use of RCM in dermoscopically equivocal lesions. In
our study, we evaluated only the skin lesions with a der-
moscopic image fulfilling the criteria of cutaneous ma-
lignant melanoma. Due to high dermoscopy scores, and
hence clinical suspicion of malignancy, all lesions were ex-
cised. In order to increase the diagnostic accuracy, reflec-
tance confocal microscopy examinations were performed.

In this study, we obtained 100% sensitivity for mela-
noma diagnosis with RCM, which is considered high in
comparison to other studies showing sensitivity at the
level of > 90% up to 100% (if RCM is used together with
dermoscopy) [5-7, 9].

The RCM specificity in our study was at the level of
62%. The result was lower than in studies conducted
by Pellacani et al. (80.21%) [5], as well as Alarcon et al.
(92.4%) [6] and Curchin et al. (75%) [7]. Specificity of re-
flectance confocal microscopy in previously conducted

Table 1. Frequency of reflectance confocal microscopy
(RCM) features in both malignant and benign (in
histology) lesions

RCM N %  Total
Cell atypia at DEJ 37 80 46
Non-edged papillae 34 74 46
Roundish pagetoid cells 24 52 46
Widespread pagetoid infiltration 31 67 46
Cerebriform nests 3 7 46
Nucleated cells within upper dermis 21 46 46

studies was mostly researched for RCM used together
with dermoscopy — as a 2-step algorithm. In our study,
dermatologists evaluating confocal images were blinded
to the dermoscopy images prior to RCM evaluation, so
that dermoscopy would not influence RCM evaluation.
However, after the results were collected, both research-
ers reevaluated the dermoscopic images in order to con-
firm the dermoscopic diagnosis of melanoma.

Considering RCM features evaluated in the study, the
highest sensitivity score was related to cell atypia in the
DEJ (93.9%; p < 0.001) and the highest specificity was
calculated for cerebriform nests (100%; p < 0.001).

Considering the clinical and dermoscopic diagnosis
of melanoma, it is certainly useful to reevaluate tumors
with reflectance confocal microscopy. By improving the
accuracy of examination, RCM can increase the confi-
dence of in vivo examination, and due to an increase of
specificity of melanoma detection, it can decrease the
number of unnecessary excisions. The technique can free
the patients of unnecessary scarring and decrease the
cost of diagnosis [19]. It can be estimated that double
evaluation of melanocytic lesions by dermoscopy and
reflectance confocal microscopy may allow up to 62% of
unnecessary excisions to be avoided. In order to achieve
the best possible diagnostic outcome, we think that the
RCM specialist should have access to a clinical and der-
moscopic image together with RCM [20].

Like all other techniques, RCM also has its limitations.
The microscopes have limited image acquisition ability

Table 2. Multivariate logistic regression analysis for reflectance confocal microscopy (RCM) features as predictors

Predictor Predictor absent Predictor present P-value OR (95% Cl) Sensitivity  Specificity
N (%) N (%)
Cell atypia at DEJ 2(22.2) 31(86.1) 0.001 21.70 (3.47-135.75) 93.9 583
Non-edged papillae 5 (45.5) 28 (82.4) 0.022 5.60 (1.28-24.56) 84.8 50.0
Roundish pagetoid cells 16 (72.7) 17 (73.9) 0.928 1.06 (0.28-3.98) - -
Widespread pagetoid infiltration 5 (7333) 28 (93.3) <0.001 28.00 (4.67-168.00) 84.8 833
Cerebriform nests 30 (71.4) 3 (100.0) < 0.001 - 9.1 100.0
Nucleated cells within upper 15 (62.5) 18 (85.7) 0.089 3.60 (0.82-15.74)

dermis
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in uneven surfaces (e.g., ulceration) and limited depth
of examination. It also requires extensive training from
a dermatologist.
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Abstract

Introduction: Dermoscopy is one of the most commonly used methods in early diagnosis of melanoma. It is con-
ducted to differentiate between benign and malignant patterns in melanocytic lesions.

Aim: To determine if there is a predominance of one dermoscopic pattern in patients with melanoma and if there is
a significant difference in dominant global dermoscopic pattern in patients with cutaneous melanomas correlated
with patients’ sex and the location of the primary tumor.

Material and methods: The study included 162 patients with prior diagnosis of cutaneous melanoma. Dermoscopic
and videodermoscopic pictures and patient data were analyzed with regard to the pattern: reticular, globular, homo-
geneous and mixed pattern (two-component pattern; reticular-globular pattern) with central or peripheral globules
and multicomponent (mixed — at least 3 types of structures in one nevus).

Results: The reticular pattern was significantly more prevalent in male patients (38.57%, 27 patients) in comparison
to female patients (18.45%, 17 patients). We also found a statistically significant lower prevalence of reticular pat-
tern in patients diagnosed with melanomas located on upper limbs. The homogeneous pattern was statistically
significantly more prevalent in patients in whom primary tumors were located on the head and upper limbs.
Conclusions: Our study suggests that predominant complex patterns are more commonly observed in patients
diagnosed with cutaneous melanoma, although there is a significant number of patients with predominant reticular
and homogeneous patterns, which are not often associated with an increased risk of development of melanoma.

Key words: dermoscopy, melanoma, cutaneous malignant melanoma.

Introduction

Unless diagnosed and excised at an early stage, cu-
taneous melanoma (CM) is a potentially lethal malignant
tumor [1-3]. In recent years, it has become a major pub-
lic health challenge due to its increasing incidence and
mortality [1, 4-7]. Positive family and personal history of
melanoma, Fitzpatrick phototype I and II, UVR exposure
and high total nevus count are well-known risk factors
for development of malignant melanoma [8, 9]. Pres-
ence of plural nevi is both an independent predictor for
melanoma and a potential precursor for the discussed
malignancy [9-13]. Dermoscopy is commonly used in
the evaluation of melanocytic nevi and in early detec-
tion of melanomas (Figure 1). An experienced dermos-
copist identifies numerous dermoscopic structures and
patterns in the examination. Dermoscopic inspection of
specific patterns is conducted in order to differentiate

between benign and potentially malignant lesions. Thus
understanding the possible relation between the nevus
pattern and melanoma development may be important
for improving early detection of melanoma. Since the late
1970s “dysplastic” nevi have been known to be associ-
ated with increased risk of melanoma, especially if the
patient has been diagnosed with dysplastic nevus syn-
drome (B-K mole syndrome). Unfortunately, nowadays
the terms dysplastic nevus (DN) and dysplastic nevus
syndrome are controversial, especially with regards to
the histologic definition of DN and common lack of its
correlation with the clinical picture [14-16]. What is more,
there is insufficient research into the relation between
dominant dermoscopic patterns including the patterns
which are considered benign and the incidence of cuta-
neous melanoma.
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Figure 1. Videodermoscopic picture of melanoma present-
ing with ulcerated nodule visible within horizontal lesion.
On pathology examination: nodular melanoma, Breslow 3.1;
mitotic index 13 with ulceration present

Aim

The aim of the study was to determine if there is
a predominance of one dermoscopic pattern in patients
with melanoma and if there is a significant difference
in the dominant global dermoscopic pattern in patients
with cutaneous melanomas correlated with patients’ age,
sex, and the location of the primary tumor.

N X—T

Figure 2. Junctional melanocytic nevus presenting reticular
pattern. Lesion located on upper limb

Material and methods

This observational retrospective study was conducted
by 2 dermatologists. It involved collecting videodermo-
scopic pictures and patient data from the Dermatology
Department, Jagiellonian University Medical College in
Krakow, Poland from the period 2013-2018. The study
included 162 patients with a prior diagnosis of cutane-
ous melanoma. All the patients remain under observa-
tion at the Videodermoscopy Practice at the Dermatol-
ogy Department, which is designated for the follow-up of
patients from melanoma risk groups including patients
with dysplastic nevus syndrome, neurocutaneous mela-
nosis, positive personal and family history of melanoma.
At the practice all patients diagnosed with melanoma
underwent two total body dermoscopies conducted us-
ing Heine Delta/Delta Plus handheld dermoscopes (He-
ine Optotechnik). All examinations were conducted by
two dermatologists. The first examination (total body
dermoscopy and videodermoscopy of atypical lesions)
was within 1 month since the diagnosis of cutaneous
melanoma, and subsequent examinations were within 3
-6 months (also total body dermoscopy and videoder-
moscopy of atypical lesions). During the examinations
the global dermoscopic pattern was evaluated and atypi-
cal lesions were marked in order to be archived by means
of videodermoscopy. The nevi were subclassified with
regard to the pattern: reticular (Figure 2), globular (Fi-
gure 3), homogeneous and mixed pattern (two-compo-
nent pattern; reticular-globular pattern) (Figure 4) with
central or peripheral globules and multicomponent
(mixed — at least 3 types of structures in one nevus). We
defined the global pattern as dominant if it was seen
in 50% or more of patients’ nevi. Melanocytic lesions
meeting the criteria of atypical nevus (marked during
dermoscopic examination) were reexamined using a vid-
eodermoscope and all acquired pictures (both micro- and
macroscopic) were archived. The criteria for videodermo-
scopic monitoring of the lesion included asymmetry in
2 axes, border irregularity, color variability, abrupt periph-

Figure 3. Dermal melanocytic nevus presenting globular
pattern. Lesion located on upper limb
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eral cut-off of pigment network, asymmetrical/peripheral
dots/globules [17-19]. Videodermoscopic pictures were
acquired using videodermoscopes (Fotofinder, Teach-
Screen GmbH, Bad Birnbach, Germany) at minimum 20x
and maximum 120x magnification.

Statistical analysis

All acquired data were tabulated and all analyses
were performed with Microsoft Excel (Microsoft Office
2019; Microsoft) and Statistica v 13.3 (StatSoft; TIBCO
Software Inc.). The y? test was used to evaluate the as-
sociation between dominant global pattern of nevi and
patients’ sex/location of primary tumors (with a p-value
of less than 0.05 considered statistically significant).

Results

The group consisted of 162 patients — 92 women and
70 men, aged between 26 and 97 years on the day of
diagnosis (average 63 years, median 64 years, including
2 patients < 30 years). The mean number of nevi in the
patients was 97. Assessing the location of primary tu-
mor: 45.06% (73) of the primary lesions were located on
the trunk, 21.6% (35) on lower libs, 17.3% (28) on upper
limbs and 16% (26) on the head (scalp). Taking into ac-
count skin phototype, all examined patients in the group
were Fitzpatrick skin type Il.

In 29.6% (48) patients’ melanomas were histologi-
cally assessed as in situ and 70.4% (114) were invasive. As
assessed in the pathology examination, ulceration was
present in 11 (6.79%) cases, while 151 (93.21%) cases did
not involve any microscopically detectable ulceration. In
119 (73.5%) patients the mitotic index was 0/mm? and
in 43 (26.5%) cases the mitotic index was > 1/mm? up
to 20/mm?’.

In all patients global dermoscopic patterns were eval-
uated and subclassified as reticular (27.16%, 44 patients),
globular (0%, no patients with dominant globular pat-
tern), homogeneous (27.16, 44 patients), mixed (12.96%,
21 patients) and multicomponent (32.72%, 53 patients).

We performed the ¥’ test to assess the relation be-
tween prevalence of each subtype of global dermoscopic
patterns and patients’ sex (Table 1). The reticular pattern
was significantly more prevalent in male patients (38.57%,
27 patients) in comparison to female patients (18.45%,
17 patients) (p = 0.041). There was no significant predomi-
nance of other patterns depending on patients’ sex.

In terms of a relation between dominant global pat-
tern of nevi in patients and the location of primary tu-
mors using the y’test we found a statistically significant
(p = 0.030) lower prevalence of the reticular pattern in
patients diagnosed with melanomas located on upper
limbs. The homogeneous pattern was statistically sig-
nificantly more prevalent in patients in whom primary
tumors were located on the head and upper limbs.
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Figure 4. Junctional melanocytic nevus presenting mixed
(reticular-globular) pattern. Lesion located on trunk

Discussion

Previous studies have shown an increased risk of
melanoma in patients with a high nevus count or plural
dysplastic nevi. A dysplastic nevus is defined as a clini-
cally atypical nevus usually when it exceeds 5 mm in
diameter, has variable pigmentation and poorly defined
borders. According to the definition DN shows melano-
cytic dysplasia in pathological examination. However, the
concordance between clinical and histological diagnosis
of dysplastic nevus is rather low. In the discussed study
we evaluated all melanocytic lesions by means of der-
moscopy, and melanocytic nevi meeting the criteria of
atypical nevus (asymmetry in 2 axes, border irregular-
ity, color variability, abrupt peripheral cut-off of pigment
network, asymmetrical/peripheral dots/globules) were
reexamined using a videodermoscope. In all examined
patients the dominant global dermoscopic pattern was

Table 1. Relationship between global pattern of nevi
and sex in patients with cutaneous melanoma. Various
indexes (a and b) show statistically significant differences

Global pattern Sex
Female Male Total
N % N % N %

Multicomponent 33 35.87° 20 28.57° 53 32.72
Mixed 13 1413 8 11432 21 12.96
Reticular 17 1848 27 3857° 44 27.16
Globular 0 0.00 0 0.00 0 0.00
Homogeneous 29 3152 15  21.43* 44 27.16
Total 92 100.00 70 10000 162 100.00

2(3) =827 p=0.041.
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evaluated twice (during two subsequent tests) and clas-
sified as reticular, globular, homogeneous, mixed and
multicomponent.

Literature data suggest that the prevalent nevus pat-
tern may be influenced by age, sex, Fitzpatrick’s skin
type, UVR exposure and history of melanoma.

UVR exposure —a well-known risk factor for develop-
ment of CM — has been proven to increase the preva-
lence of acquired melanocytic nevi [20], and the number
of large (> 5 mm) acquired melanocytic nevi is propor-
tional to the number of sunburns [21]. Nevi exposed to
UV radiation show darkening of pigmentation, fading of
pigment network, increase in size, development of irregu-
lar dots and globules — though changes are described as
reversible [22, 23].

In our study there were no patients showing a globu-
lar pattern of nevi as the predominant one. The exam-
ined patients presented with every other pattern of nevi
as the predominant one with various frequency (reticular
27.16%, homogeneous 27.16%, mixed 12.96%, and multi-
component 32.72%). In the study conducted by Zalaudek
et al. globular nevi were significantly more prevalent in
people between 2 to 20 years of age and the prevalence
of such nevi apparently decreased with patients’ age to
reach 0.9% in the population aged > 75 years [24]. The
Framingham school nevus study conducted by Scope
et al. also showed the globular pattern as the predomi-
nant one in 38% of examined school children [25]. Doug-
las et al. researched dermoscopic nevus patterns in peo-
ple at high versus moderate/low melanoma risk and also
found that globular nevi are more commonly observed
in younger groups [26]. In our study patients’ age varied
between 26 and 97 with an average of 63 and median of
64 years, which suggests that most patients were at the
age which is less susceptible to plural globular nevi in
comparison to the younger population.

The prevalence of any atypical nevi in white-skinned
populations ranges from 30 to 60 percent of patients
with a personal history of melanoma in comparison to
2-10% in the white population with no history of melano-

ma [27, 28]. Due to the well-known correlation between
the presence of atypical nevi and increased risk of mela-
noma, digital dermoscopy is commonly recommended in
people with plural atypical nevi.

The focus of our study was the relationship between
the predominant pattern, patients’ sex and location of
the primary tumor. We found no subgroup of patients
(previously diagnosed with cutaneous melanomas) with
statistically higher presence of the dominant global mul-
ticomponent or mixed (2-component) pattern — which
are clinically and dermoscopically most consistent with
atypical/dysplastic nevus.

The research by Lipoff et al. into the global pattern
of nevi on back skin revealed that nevi with the complex
dermoscopic pattern are more prevalent in patients who
develop melanoma. In the cited study the group of re-
searchers considered all nevi presenting both a pigment
network and globules (with or without structureless ar-
eas) complex. The study, however, had some limitations
including a small sample group and the fact that only
the nevi on the patients’ backs were evaluated. In our
study we classified the nevi described by Lipoff as com-
plex either as mixed (2-component) or multicomponent.
The predominant multicomponent pattern was most
prevalent (32.72 %) and together with the mixed pattern
occurred in 45.68% of all cases.

Duffy et al. in their study examining the relationship
between subtype counts of nevi (without determining
the dominant subtype) and cutaneous melanoma found
that the number of homogeneous subtype nevi was most
highly associated with CM risk, followed by the complex
pattern, then reticular then globular [29].

On the other hand, we found that the dominant re-
ticular pattern is significantly more prevalent in male pa-
tients (38.57%) with melanoma in comparison to female
patients (18.45%) (Table 1). Since the reticular pattern
is commonly considered benign in comparison to the
multicomponent pattern, we find the result inconsistent
with previous studies, but we regard this result an im-
portant stimulus for further research in this area, espe-

Table 2. Comparison of the location of the primary tumor with prevalence of global pattern in patients. Various indexes

(a and b) show statistically significant differences

Global pattern

Location of primary tumor

Head Trunk Upper limb Lower limb Total
N % N % N % N % N %
Multicomponent 5 19.23° 29 39,73 9 32.14° 10 28.57° 53 32,72
Mixed 2 7.692 9 12.332 4 14.29° 6 17.14% 21 12.96
Reticular 8 30.77¢ 21 28.77% 2 7.14b 13 37.14° 44 27.16
Globular 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Homogeneous 1 42312 14 19.18° 13 46.43* 6 17.14° 44 27.16
Total 26 100.00 73 100.00 28 100.00 35 100.00 162 100.00

¥’(9) = 18.46; p = 0.030.
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Predictive value of global dermoscopic pattern in patients diagnosed with cutaneous melanoma

cially considering the fact that melanomas diagnosed in
male patients in the study group showed a statistically
significantly higher Breslow’s index value (0.16 mm) in
comparison to female patients (0.12 mm).

In an attempt to assess a possible relation between
a dominant global pattern of nevi in patients and location
of primary tumors we found statistically significantly lower
prevalence of the reticular pattern in patients diagnosed
with melanomas located on upper limbs (Table 2). The ho-
mogeneous pattern was statistically significantly more prev-
alent in patients in whom primary tumors were located on
the head and upper limbs. There was no group of patients
with a specific location of tumors that would present with
a dominant complex or multicomponent pattern.

The limitation of the study is that the dermoscopic
pattern of melanomas was not evaluated, since not all
melanomas were evaluated by both researching derma-
tologists (some of the patients were referred to our clinic
after primary resection of the tumor —therefore dermos-
copy/videodermoscopy of the tumor was not performed).
However, we have conducted and published such an
evaluation (dermoscopic features in different dermato-
pathological stages of cutaneous melanomas) in 81 of
162 described patients [30].

Conclusions

Our study suggests that predominant complex pat-
terns are more commonly observed in patients diag-
nosed with cutaneous melanoma. On the other hand,
there is a significant number of melanoma patients with
predominant reticular and homogeneous patterns, which
are not often recognized as associated with an increased
risk of development of melanoma.

In the light of our research and increasing incidence
of cutaneous melanoma, we believe that we may not
disregard screening in patients with a seemingly benign
dominant pattern of nevi, and the utility of predominant
dermoscopic patterns for predicting melanoma risk shall
be studied further.
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5. METODOLOGIA PRAC SKLADAJACYCH SIE NA DYSERTACIJE

Badania podejmujagce wyzej przedstawione problemy zostaly przeprowadzone w
Gabinecie Zaburzen Barwnikowych Katedry i Kliniki Dermatologii Uniwersytetu
Jagiellonskiego w Krakowie. Wspomniany gabinet wykorzystywany jest do wczesnej
diagnostyki nowotworow skory oraz sekwencyjnej oceny melanocytowych zmian skornych u
pacjentow z grupy ryzyka rozwoju czerniaka (z wywiadem osobniczym oraz rodzinnym w
kierunku czerniaka, zespolem znamion atypowych, rzadkimi zespotami genetycznymi
Zwigzanymi ze zwigkszonym ryzykiem rozwoju czerniaka, np.: melanoza nerwowo-skorna).
Badania wykonane zostaly z zastosowaniem dermatoskopoéw r¢cznych Heine Delta 20/ Heine
Delta 20 Plus/ Heine Delta 20 T (Heine Optotechnik). Obrazy wideodermoskopowe zostaty
zebrane z zastosowaniem wideodermatoskopéw Fotofinder (TeachScreen GmbH, Bad
Birnbach, Germany). Obrazy refleksyjnej mikroskopii konfokalnej zostaly wykonane z
uzyciem mikroskopu Vivascope 1500 (MAVIG GmbH, Munich, Germany).

W pierwszym z opisywanych badan ewaluacji zostaly poddane obrazy
wideodermoskopowe 81 czerniakow skory w celu oceny wystepowania wybranych struktur
dermoskopowych: regresji, pepperingu, biatoniebieskiego zamglenia (,,objaw welonu”),
atypowych naczyn krwionosnych/ atypowych struktur naczyniowych, atypowej siatki
barwnikowej, atypowych kropek i globul, nieregularnych smug (smug gatazkowatych),
pseudopodidow, guzkéw 1 wzorca wielosktadnikowego (ztozonego). Czestos¢ wystgpowania
poszczegolnych struktur dermoskopowych zostata odniesiona do stopnia zaawansowania
histopatologicznego zmiany z uwzglednieniem skali Breslow, indeksu mitotycznego oraz
wystepowania badz braku owrzodzenia jak roéwniez do plci pacjentow oraz lokalizacji ogniska
pierwotnego nowotworu. Obrazy oceniane byly w sposob niezalezny przez 2 dermatologéw z
minimum 6-letnim dos$wiadczeniem w dermatologii ogolnej i dermoskopii. W celu
obiektywizacji przeprowadzanej oceny wyniki badan histopatologicznych zostaty zaslepione
przed osobami oceniajacymi.

W badaniu oceniajgcym zasadnos¢ wykonywania refleksyjnej mikroskopii
konfokalnej jako badania 2-go stopnia w zmianach skoérnych spetniajacych dermatoskopowe
kryteria podejrzenia czerniaka ocenie poddano 46 guzow. Wszystkie zmiany poddane ewaluacji
spetnialy kryteria podejrzenia czerniaka wedlug skali 3-stopniowej (opisanej przez G.
Argenziano) oraz 7-punktowej listy kontrolnej. W badaniach RCM ocenie poddane zostaty 3
horyzontalne mozaiki (VivaBlocks) reprezentujace kolejno naskérek, granice skorno -

naskorkowa oraz powierzchowne warstwy skory wlasciwej. Ponadto poddane ocenie zostaty
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VivaStacks — serie kolejnych obrazéw 500 x 500 um wykonywanych w pionie co 4-5 um —
wykonane dla okolic zmian wykazujacych najwigkszy stopien atypii. Analiza obrazow
przeprowadzona zostata zgodnie z kryteriami diagnostycznymi stworzonymi przez G. Pellacani
uwzgledniajagcymi atypi¢ komorkowa na poziomie skoérno-naskorkowym oraz nieostro
odgraniczone brodawki skorne (tzw. Kkryteria wigksze). Okragltawe komorki pagetoidalne,
rozlegle nacieki z komorek pagetoidalnych, moézgopodobne gniazda i komorki jadrzaste w
gornych czes$ciach warstwy brodawkowatej zgodnie z Kryteriami zaliczane byty do kryteriow
mniejszych [12]. Zmiana byta uznawana za zto$liwa, gdy stwierdzono 2 kryteria wigksze lub 1
kryterium wigksze i 2 mniejsze. Analizie zostaly poddane zaréwno czuto$¢ 1 swoistosé
refleksyjnej mikroskopii konfokalnej jako badania potwierdzajacego rozpoznanie czerniaka
skory, jak réwniez czulo$¢ 1 swoistos¢ wystepowania poszczegdlnych  struktur
mikroskopowych. Obrazy oceniane byly w sposdb niezalezny przez 2 dermatologdéw z
minimum 6-letnim dos$wiadczeniem w dermatologii ogoélnej i dermoskopii. W celu
obiektywizacji przeprowadzanej oceny wyniki badan histopatologicznych oraz obrazy
dermoskopowe zostaty zaslepione przed osobami oceniajgcymi.

W trzecim opublikowanym badaniu ,,Predictive value of global dermoscopic pattern in
patients diagnosed with cutaneous melanoma” przeprowadzono analize wystgpowania
dominujgcego wzorca znamion melanocytowych w grupie 162 pacjentéw (92 kobiety oraz 70
mezczyzn) u ktorych zdiagnozowano czerniaka skory. U pacjentow wykonane byly minimum
2 badania dermatoskopowe wszystkich zmian barwnikowych z okresleniem dominujacego
wzorca znamion. Obrazy zmian o cechach atypii byly dodatkowo utrwalane z zastosowaniem
wideodermatoskopii. Wzorce zmian melanocytowych klasyfikowano jako: wzorzec siatki
barwnikowej,  globularny, homogenny oraz mieszany (dwukomponentowy) i
wielokomponentowy (ztozony z wystgpowaniem co najmniej 3 struktur melanocytowych w
obrebie zmiany). Za wzorzec dominujacy uznano wzorzec wystepujacy w minimum 50% zmian
melanocytowych u danego pacjenta. W opisywanym badaniu analizie poddano zaleznosci
pomigdzy wystepowaniem wzorca dominujgcego u pacjenta a picig oraz lokalizacjg guza na

skorze.
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6. PODSUMOWANIE WYNIKOW

W pierwszej pracy wchodzacej w sktad dysertacji pt.. ,,.Dermoscopic features in
different dermatopathological stages of cutaneous melanomas” analizowaliS§my zaleznoS$ci
pomiedzy wystgpowaniem wybranych struktur dermoskopowych (regresji, pepperingu,
biatoniebieskiego zamglenia, atypowych naczyn krwiono$nych/ atypowych struktur
naczyniowych, atypowej siatki barwnikowej, atypowych kropek i globul, nieregularnych smug,
pseudopodidow, guzkoéw 1 wzorca wielosktadnikowego) a stopniem zaawansowania czerniakow
skory (wyrazonym skalg Breslow, indeksem mitotycznym oraz obecno$cig lub brakiem

owrzodzenia w obrazie histopatologicznym) i lokalizacjg guza na skorze oraz plcig pacjentow.

Analizujac obrazy dermoskopowe w odniesieniu do oceny histopatologicznej stwierdzilismy,
ze 1) pseudopodia oraz wzorzec wielokomponentowy wystgpuja statystycznie czgsciej] w
czerniakach naciekajacych w poréwnaniu do czerniakéw in situ; 2) objaw regresji wystepuje
czesciej w czerniakach naciekajacych o glebokosci nacieku > 1,00 mm; 3) atypowe naczynia
krwiono$ne oraz guzki sg bardziej specyficzne dla czerniakow naciekajacych z wystepujacymi
owrzodzeniami oraz indeksem mitotycznym > 1. W ocenie odnoszacej si¢ do lokalizacji
ogniska pierwotnego na skorze zaobserwowaliSmy, ze 1) pseudopodia stwierdzane byly
czescie] w obrebie czerniakoOw wystepujacych na konczynach dolnych, rzadziej na tutowiu i
konczynach gornych; 2) atypowa siatka barwnikowa czgsciej wystepowala w obrebie
czerniakow zlokalizowanych na skérze konczyn dolnych i tutowia w porownaniu do skory
konczyn goérnych i glowy. Ponadto w badanej grupie statystycznie czeSciej OpiSywano
wystgpienie atypowych naczyn krwiono$nych oraz wzorca ztozonego W grupie kobiet w

porownaniu do mezczyzn.

W badaniu pt.: ,,Diagnostic accuracy of reflectance confocal microscopy for pigmented
skin lesions presenting dermoscopic features of cutaneous melanoma” analizie poddane zostaty
czuto$¢ i swoistos¢ wynikoéw badania refleksyjnym mikroskopem konfokalnym w odniesieniu
do dermatoskopii oraz czulo$¢ 1 swoistos¢ wystgpowania poszczegolnych struktur
mikroskopowych (atypii komorkowej na poziomie skorno-naskorkowym, nieostro
odgraniczonych brodawek skoérnych, okraglawych komorek pagetoidalnych, rozleglych
naciekow z komorek pagetoidalnych, mozgopodobnych gniazd i komorek jadrzastych w
gornych cze$ciach warstwy brodawkowatej). W badaniu 46 zmian melanocytowych
spetniajgcych kryteria dermoskopowe rozpoznania czerniaka analiza z zastosowaniem RCM
wykazata czulo$¢ na poziomie 100% oraz swoistos¢ na poziomie 62%. W ocenie

poszczegblnych struktur mikroskopowych najwyzsza swoistoscig cechowato si¢ wystapienie
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struktur o obrazie mézgoidalnych gniazd (100%), natomiast najwigksza czutos¢ — na poziomie

93.9 % - zaobserwowano dla atypii komérkowej na poziomie skorno-naskérkowym.

W pracy pt.: ,,Predictive value of global dermoscopic pattern in patients diagnosed with
cutaneous melanoma” oceniajacej wystgpowanie potencjalnych zalezno$ci pomiedzy
dominujagcym wzorcem zmian melanocytowych u pacjentow ze stwierdzonym wystepowaniem
czerniaka skory a wiekiem 1 plcig pacjentow oraz lokalizacja guza na skoérze stwierdziliSmy
wystepowanie dominujgcego wzorca siatki barwnikowej u 27,16%, homogennego u 27,16%,

2- komponentowego u 12,96% oraz wielosktadnikowego u 32,72% pacjentow.

W poddanej badaniu grupie 162 chorych dorostych w wieku 26-97 lat u nikogo nie
stwierdzono wystepowania wzorca globularnego jako dominujacego, co wynika z faktu, ze
$rednia wieku badanych pacjentoéw wynosita 63 lata (mediana 64) a wzorzec globularny
obserwowany jest czgsciej u dzieci i mlodziezy. Najcze$ciej w ocenianej grupie pacjentow
obserwowano wzorce zlozone (wieloskladnikowy oraz dwusktadnikowy stanowigce razem
45,68%). W badaniu zwraca uwagg Statystycznie istotna wigksza czgsto$¢ wystgpowania
dominujacego wzorca siatki barwnikowej u m¢zczyzn w poréwnaniu do kobiet. Oceniajac
zalezno$¢ pomiedzy dominujacym wzorcem znamion melanocytowych u pacjentow a
lokalizacja ogniska pierwotnego zaobserwowano statystycznie istotnie mniejsza czestosé
wystepowania wzorca siatki barwnikowej u pacjentow ze stwierdzonymi czerniakami skory
konczyn gornych. Wzorzec homogenny czgsciej wystepowat u pacjentéw u ktérych czerniaki

zlokalizowane byty na skorze koniczyn gornych oraz glowy.
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7. WNIOSKI

Przedstawione badania analizowaly mozliwe czynniki prognostyczne oraz czynniki
ryzyka w grupie pacjentow ze stwierdzonymi czerniakami skory.

W pierwszym z przedstawionych badan stwierdziliSmy, ze wystgpowanie W obrazie
dermoskopowym czerniaka atypowej siatki barwnikowej wiaze si¢ z matym zaawansowaniem
nacieku guza. Dla odréznienia — wystapienie pseudopodiow, objawu regresji, atypowych
naczyn , guzkow oraz wzorca wielosktadnikowego wskazuje na zaawansowane stadium guza
dajace potencjalnie wigksze ryzyko przerzutow in transit, do weztéw chtonnych lub przerzutow
odlegtych.

W drugim badaniu — poddalismy ewaluacji potencjalne zalety dwustopniowej oceny
zmian melanocytowych z zastosowaniem dermoskopii i refleksyjnej mikroskopii konfokalnej.
W grupie zmian skornych spetniajacych warunki rozpoznania czerniaka w dermoskopii
stwierdzilismy 100% czutos¢ refleksyjnej mikroskopii konfokalnej jako metody uzupetniajacej
diagnostyke dermoskopowsg czerniakow skory. Swoisto$¢ badania wyniosta 62%, co sugeruje
stuszno$¢ zastosowania RCM jako uzupehiajacego badania obrazowego. Refleksyjna
mikroskopia konfokalna pozwala zwickszy¢ doktadnos¢ badania. W przypadku nieztosliwych
znamion o stwierdzonej znacznej atypii w badaniu dermoskopowym — pozwala wykry¢ ponad
60% zmian nienowotworowych, dajac potencjalnie redukcje niepotrzebnych zabiegow
dermatochirurgicznych.

W trzecim z opisywanych badan w grupie pacjentow z rozpoznanym czerniakiem skory
w dermoskopii stwierdziliSmy, ze wzorzec ztozony (mieszany i wielokomponentowy) — czesto
kojarzony ze zwigkszonym ryzykiem rozwoju czerniaka skory - byt najczesciej stwierdzanym
wzorcem dominujagcym. Tym niemniej u znacznej liczby pacjentdéw w badaniu dominowat
wzorzec homogenny lub siatki barwnikowej. Ponadto statystycznie istotne czgstsze
wystepowanie dominujgcego wzorca siatki barwnikowej w grupie mezczyzn — u ktérych
stopien zaawansowania choroby byl wigkszy - w poréwnaniu do kobiet sugeruje, ze takze
pacjenci z potencjalnie ,tagodnym” dominujgcym wzorcem dermoskopowym powinni —

podobnie jak pacjenci ze znamionami atypowymi — by¢ poddawani regularnej kontroli.
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8. IMPLIKACJE PRAKTYCZNE

Wyniki badan niniejszej dysertacji stanowig wktad w poznanie wybranych czynnikow

ryzyka oraz czynnikOw prognostycznych w diagnostyce obrazowej z zastosowaniem

wideodermatoskopii i refleksyjnej mikroskopii konfokalnej w odniesieniu do badania

histopatologicznego u pacjentow z czerniakami skory. Podsumowujac wydaje sig, ze:

1)

2)

3)

W wykonywanych badaniach dermoskopowych/ wideodermoskopowych zmian
melanocytowych spehniajacych kryteria podejrzenia czerniaka skory istotne jest
wyrédznienie 1 0cena poszczegodlnych struktur dermoskopowych w obrgbie zmian.
Umozliwia to wnioskowanie o mozliwym lokalnym zaawansowaniu choroby ze
wzgledu na zrdéznicowang czestos¢ wystepowania poszczegoOlnych struktur w
zalezno$ci od stopnia zaawansowania miejscowego zmiany. W $wietle naszych
obserwacji - wystgpienie pseudopodiow, objawu regresji, atypowych naczyn ,
guzkow oraz wzorca wielosktadnikowego wskazuje na zaawansowane stadium guza
dajace potencjalnie wigksze ryzyko przerzutéw in transit, do weztow chtonnych lub
przerzutow odleglych. Wystgpienie natomiast atypowej siatki barwnikowej moze
wigzac¢ si¢ z nizszym stopniem zaawansowania choroby.

W ocenie zmian melanocytowych spetniajacych w dermoskopii kryteria podejrzenia
czerniaka refleksyjna mikroskopia konfokalna nie tylko moze potwierdzi¢ diagnozg,
ale co rownie istotne — pozwala na rozpoznanie okoto 60 % falszywie dodatnich
przypadkow. Z naszej obserwacji wynika, ze zastosowanie RCM jako
drugorzedowej metody diagnostycznej moze dzigki jej wlasciwosciom zmniejszy¢
o okoto 62% liczbe niekoniecznych zabiegow dermatochirugicznych, co w
konsekwencji zmniejszy liczbe zwigzanych z nimi powiktan, obnizy koszty terapii
oraz potencjalnie — przez zmniejszenie ilosci procedur — skroci okres oczekiwania
na zabieg oraz zmniejszy obcigzenie psychiczne pacjentow zwigzane z
podejrzeniem choroby nowotworowej.

W grupie pacjentéw z czerniakiem skory w dermoskopii catego ciata najczesciej
jako dominujgce obserwowane sa wzorce zilozone (dwusktadnikowy oraz
wielokomponentowy), czgsciej kojarzone z atypia. Interesujgce jest, ze czesto
stwierdzaliSmy dominujacy wzorzec homogenny oraz siatki barwnikowej —nie
kojarzone zwykle ze zwigkszonym ryzykiem rozwoju czerniaka. W $wietle tych

wynikow uwazamy, ze pacjenci z potencjalnie ,,fagodnym” dominujagcym wzorcem
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dermoskopowym znamion — podobnie jak pacjenci ze znamionami atypowymi -

powinni by¢ poddawani regularnej kontroli dermoskopowe;.
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10. STRESZCZENIE

Cel:

Celem naszej pracy byto wyznaczenie i ocena czynnikéw prognostycznych w badaniach
dermoskopowych i refleksyjnej mikroskopii konfokalnej (RCM) czerniakow skory. Ocena
przeprowadzona zostala przez szczegdtowe zbadanie zaleznos$ci pomiedzy wystepowaniem
poszczegblnych struktur dermoskopowych a stopniem zaawansowania czerniakow skory;
zbadanie wartosci predykcyjnej dominujgcego wzorca dermoskopowego znamion w grupie
pacjentoéw z czerniakiem oraz W drodze oceny skutecznos$ci diagnostycznej RCM w odniesieniu

do zmian skornych spetniajgcych dermoskopowe kryteria rozpoznania czerniaka.

Materiat i metody :

Badania zostaly przeprowadzone w Gabinecie Zaburzen Barwnikowych Katedry i
Kliniki Dermatologii Uniwersytetu Jagiellonskiego w Krakowie. Badania wykonane byty z
zastosowaniem dermatoskopow recznych Heine Delta 20/ Heine Delta 20 Plus/ Heine Delta 20
T (Heine Optotechnik). Obrazy wideodermoskopowe zostaly zebrane z zastosowaniem
wideodermatoskopow Fotofinder (TeachScreen GmbH, Bad Birnbach, Germany). Obrazy
refleksyjnej mikroskopii konfokalnej zostaly wykonane z uzyciem mikroskopu Vivascope 1500
(MAVIG GmbH, Munich, Germany). Obrazy oceniane byly w sposob niezalezny przez 2
dermatologéw z minimum 6-letnim doswiadczeniem w dermatologii ogoélnej i dermoskopii. W
celu obiektywizacji przeprowadzanej oceny wyniki badan histopatologicznych zostaly

za$lepione przed osobami oceniajgcymi.

Wyniki:

W  badaniu dermoskopowym czerniakow skory pseudopodia oraz wzorzec
wielokomponentowy wystgpowaly statystycznie czg$ciej w czerniakach naciekajacych w
poréwnaniu do czerniakéw in situ; objaw regresji wystgpowal czgsciej w czerniakach
naciekajacych o glgbokosci nacieku > 1,00 mm; atypowe naczynia krwiono$ne oraz guzki byly
bardziej swoiste dla czerniakow naciekajacych z wystepujacymi owrzodzeniami oraz indeksem
mitotycznym > 1. W ocenie odnoszacej si¢ do lokalizacji ogniska pierwotnego pseudopodia
wystepowaly czesciej w obrgbie czerniakow zlokalizowanych na konczynach dolnych;
atypowa siatka barwnikowa czgsciej w obrebie czerniakdéw zlokalizowanych na skorze konczyn

dolnych 1 tutowia. Ponadto w badanej grupie statystycznie czg$ciej opisywano wystapienie
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atypowych naczyn krwiono$nych oraz wzorca ztozonego w grupie kobiet w poréwnaniu do

mezezyzn.

W analizie wynikow badania refleksyjnym mikroskopem konfokalnym w odniesieniu
do dermatoskopii zmian spetniajacych dermoskopowe kryteria rozpoznania czerniaka RCM
wykazata czuto$¢ na poziomie 100% oraz swoisto§¢ na poziomie 62%. W ocenie
poszczegbdlnych struktur mikroskopowych najwyzsza swoistoscig cechowato si¢ wystapienie
struktur o obrazie mézgoidalnych gniazd (100%), natomiast najwigksza czutos¢ — na poziomie

93.9 % - zaobserwowano dla atypii komoérkowej na poziomie skorno-naskorkowym.

W badaniu oceniajagcym warto$¢ predykcyjng dominujacego wzorca dermoskopowego
znamion w grupie pacjentow z czerniakiem skory Sstwierdzono, ze najczgéciej w tej grupie
pacjentow wystepuja wzorce ztozone (wielosktadnikowy oraz dwuskladnikowy stanowigce
razem 45,68%). Stwierdzono tez statystycznie istotng wigkszg czestos¢ wystgpowania
dominujgcego wzorca siatki barwnikowej u mezczyzn w porownaniu do kobiet; statystycznie
istotng mniejsza czesto§¢ wystgpowania wzorca siatki barwnikowej u pacjentow ze
stwierdzonymi czerniakami skory konczyn gérnych; wigksza czesto$¢ wystegpowania wzorca
homogennego u pacjentow u ktorych czerniaki zlokalizowane byty na skoérze konczyn gornych

oraz glowy.
Whioski:

Wyniki powyzszych badan wskazuja, ze w badaniu dermoskopowym zmian
spelniajacych kryteria podejrzenia czerniaka skoéry stwierdzenie niektorych ze struktur
dermoskopowych moze wskazywaé na stopien zaawansowania choroby. Zastosowanie
refleksyjnej mikroskopii konfokalnej moze zwigkszy¢ doktadno$¢ diagnostyczng prowadzac
do zmniejszenia ilo$ci wynikow fatszywie dodatnich wptywajac tym samym na redukcje liczby
niekoniecznych zabiegoéw dermatochirurgicznych. Przeprowadzone badania wskazuja, ze
wzorce zlozone najczgéciej sa wzorcami dominujgcymi w grupie pacjentow z czerniakami
skory, ale pacjenci z innymi wzorcami dominujagcymi powinni rowniez by¢ poddawani

regularnym badaniom dermoskopowym.
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11. ABSTRACT
Aim:

The aim of our study was to determine and assess the prognostic value of dermoscopic
and reflectance confocal microscopy (RCM) evaluation of cutaneous melanoma. The
assessment was carried out by detailed examination of the relationship between the presence of
different dermoscopic structures and the grade of melanomas, by testing predictive value of the
dominant dermoscopic pattern in the group of patients diagnosed with melanoma and by
assessment of diagnostic accuracy of RCM in the lesions meeting the dermoscopic criteria for

melanoma diagnosis.
Material and methods:

The studies were conducted at the Dermatology Department of the Jagiellonian
University Medical College in Krakow, Poland. Heine Delta 20/ Heine Delta 20 Plus/ Heine
Delta 20 T (Heine Optotechnik) handheld dermoscopes were used in the study as well as
Fotofinder videodermoscope (TeachScreen GmbH, Bad Birnbach, Germany) and Vivascope
1500 reflectance confocal microscope (MAVIG GmbH, Munich, Germany). The tests were
conducted independently by 2 dermatologists with the minimum of 6 years of experience in
general dermatology and dermoscopy. In order to objectify the assessments, the results of
histopathological examinations were blinded to evaluators.

Results:

Pseudopods and multicomponent pattern in dermoscopy were statistically more
prevalent in invasive melanomas in comparison to in situ melanomas; regression structures
were more prevalent in tumors >Imm at Breslow Scale; atypical blood vessels and nodules
were more specific for invasive melanomas with mitotic index >1 and ulceration present in
histopathological examination. Assessing the relation between dermoscopic structures and
location of primary tumor, we have shown that pseudopods were more commonly observed in
melanomas localized on the lower extremities and atypical pigment network on the lower
extremities and the trunk. Furthermore, the presence of atypical blood vessels and the complex

pattern are statistically more prevalent in female patients.

A comparative analysis of the results of reflectance confocal microscopy and
dermoscopy applied for skin lesions meeting the dermoscopic diagnostic criteria of melanoma

have shown 100% sensitivity and 62% specificity. In the assessment of distinct microscopic
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structures, the highest specificity was observed for the cerebriform nests (100%). Cell atypia at

dermoepidermal junction showed 93,3% sensitivity.

In the study assessing predictive the value of the dominant dermoscopic pattern of nevi
in the group of patients diagnosed with cutaneous melanoma complex, (multicomponent and
two-component) patterns were most prevalent, representing 45.68%. A statistically significant
higher prevalence of the dominant pigment network pattern was also found in men when
compared to women. Moreover, there was a statistically significant lower prevalence of the
pigment network in patients diagnosed with melanomas of the upper limbs and a higher
prevalence of dominant homogenous pattern in patients diagnosed with melanomas on head
and upper limbs.

Conclusions:

The results of cited/ above-presented studies suggest that identification of some specific
dermoscopic structures in a dermoscopic examination of lesions meeting the diagnostic criteria
of melanoma may indicate severity of the disease. The use of the reflectance confocal
microscopy may increase the diagnostic accuracy, resulting in a reduction of the number of
false positive diagnoses and unnecessary dermatosurgical procedures. Complex pattern is most
commonly observed as dominant in patients diagnosed with melanoma; however, our studies
indicate that patients with other dominant dermoscopic patterns should also undergo regular

dermoscopic examinations.
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