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IN ONCODERMATOLOGY

Filonenko E.V., Kaprin A.D.
P.A. Herzen Moscow Oncology Research Center — branch of FSBI NMRRC of the Ministry
of Health of the Russian Federation, Moscow, Russia

Abstract

Skin tumors occupy the first place in terms of incidence in the structure of oncological neoplasms. The WHO estimates that 60,000 people die each
year from malignant neoplasms of the skin: 48,000 from melanoma and 12,000 from skin cancer. Timely diagnosis of skin cancer makes it possible
to achieve a cure for cancer patients with long periods of relapse-free follow-up after the completion of specialized treatment. The introduction of
high-tech optical methods for diagnosing skin neoplasms into clinical practice has significantly increased the specificity, sensitivity, and accuracy of
diagnostics. The review is devoted to a discussion of such methods for diagnosing skin neoplasms as fluorescent diagnostics, digital dermatoscopy,
SIA-scopy, and confocal microscopy. The features of the application of each of the methods are discussed, the results of the most significant Russian
and foreign studies in this field are presented, as well as our own results of the practical application of a number of high-tech optical diagnostic
methods at the PA. Herzen Moscow Oncology Research Center.
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COBPEMEHHbIE TEXHOJIOTHUX OUATHOCTHUKH
B OHKOOEPMATOJIOTUA

E.B. ®unonenko, A.[l. Kanpun

«MOCKOBCKMI HOYYHO-UCCIEAOBATENLCKMIA OHKONMOTUYECKMI MHCTUTYT uM. [1.A. TepueHa
— dunuan PIBY «HauMoHANbHbI MEAULMHCKMI MCCNELOBATENLCKMI LEHTD PAAMONOTUMY
Mununcrepcrsa sgpasooxparenus Poccuiickon Penepaunn, Mockea, Poccus

Pesiome

Onyxonu KoXu 3aHUMaIoT NMepBOe MECTO MO 3a601IEBAEMOCTY B CTPYKTYPE OHKONIOTMYECKX HOBOObpa3oBaHuii. Mo oueHkam BO3, exerogHo
OT 3/10KaueCTBEHHbIX HOBOOOPa3oBaHUii Koxu (3HO) ymmpaet 60 000 yenosek: 48 000 ¢ AnarHo3om MenaHoMa 1 12 000 - pak Koxu. CBoeB-
pemeHHas agnardoctnka 3HO KoM NO3BONAET AOCTUrATb U3NEUYEHNA OHKONOTMYECKNX BONBbHBIX C ATIUTENBHBIMU CPOKaMu 6e3peLnarBHOIrO
HabnofeHna nocne 3aBepLUeHns Creuran3vpoBaHHOrOo JieueHus. BHegpeHvie B KIIMHMYECKYIO NMPAKTUKY BbICOKOTEXHOIOTMYHbBIX ONTUYe-
CKUX METOLOB AMArHOCTUKM HOBOOOPA30BaHUIA KOXM MO3BOSIMIO 3HAUUTESIbHO MOBbLICUTb CMELMPUYHOCTb, UyBCTBUTESIBHOCTb 11 TOYHOCTb
anarHocTuky. O630p NocBALeH 00CY>KAEHUIO TaKMX METOAOB AMArHOCTUKY HOBOOOPA30BaHMIN KOXM, Kak driyopecLeHTHaa AMarHOCTUKa,
undposan fepmatockonus, CUA-ckonus, KoHdoKanbHaa MUKpockonusa. O6Cy»KAeHbl 0COBEHHOCTM NMPUMEHEHUA KaXKAoro 13 METOAOB, NpWi-
BefieHbl pe3ynbTaTbl Hanbonee 3HaUNMbIX POCCUCKKX 1 3apyBeXHbIX CCIEA0BaHMIA B JaHHOM 06/1acTy, a TakKe COOCTBEHHbIe pe3ynbTaTbl
NPaKTUYECKOro NPMMEHEHNA BbICOKOTEXHOMOMMYHbIX MeToAoB AnarHoctnky 8 MHUOW um. M.A. TepueHa.

KnioueBble cnoBa: GpnyopecueHTHas AnarHocTrka, uudposas gepmarockonus, CUA-ckonus, KOHGOKanbHas MUKPOCKOMUS, MelaHoMa, pak
KOXMU.
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Introduction

Skin tumors occupy first place among oncological
neoplasms: in 2021 in Russia, the share of malignant
skin tumors (except melanoma) was 11.8%, the share
of melanoma was 2.0%. The incidence of skin cancer
and melanoma has increased significantly over the past
few decades. Thus, in 2011, 65,675 newly diagnosed
cases of malignant skin tumors (except melanoma)
and 8,718 newly diagnosed cases of melanoma were
registered in Russia. In 2021, these numbers were 68,459
(10-year increase 4.2%) and 11,412 (10-year increase
30.9%), respectively [1]. Globally, 2 to 3 million cases
of skin cancer and 132,000 cases of skin melanoma are
diagnosed annually. The World Health Organization
estimates that 60,000 people die each year due to
prolonged sun exposure: 48,000 from melanoma and
12,000 from skin cancer [2].

For any localization of malignant neoplasms
(MN), early diagnosis provides opportunities for
cure or achieving long survival periods. If skin cancer
is suspected, the first specialist to whom patients
turn is a dermatologist, or less often an oncologist-
dermatologist. Skin examination begins with a clinical
examination. In clinical practice, three main algorithms
for the clinical diagnosis of pigmented skin tumors are
used: the ABCD rule, the 7-point Glasgow system, and
the Fitzpatrick scale. The “ABCD” rule for diagnosing
skin tumors was proposed in 1985 by R. Friedman [3,4].
It includes the assessment of pigmented skin tumors
using 4 parameters: A - asymmetry of the pigment
spot; B — border roughness; C — uneven coloring; D -
diameter more than 6 mm. The presence of 3 or more
signs indicates a malignant tumor. Since 1999, the ABCD
rule has additionally introduced parameter E, intended
for repeated dynamic monitoring of individuals at risk.
Parameter E evaluates the dynamics of changes in
color, shape and size of pigmented skin formations. The
Fitzpatrick scale [4] includes six signs characteristic for
melanoma: shape - rising above the skin level; change
in size, acceleration of growth; the borders are irregular,
the edges are jagged; asymmetry — one half of the
tumor is different from the other; the size is large - the
diameter of the tumor usually exceeds 5 mm; coloring is
uneven. The Glasgow 7-point system [4], developed by
researchers from the University of Glasgow (Scotland)
in 1989, includes an assessment of seven signs of a
neoplasm by which it can be characterized as malignant,
three of which are basic, 4 are additional.

Timely diagnosis of malignant skin tumors with
assessment of the exact boundaries and spread of tumor
lesions across the skin allows for specialized treatment of
patients that is adequate in scope. The primary diagnosis
of skin tumors is based on the clinical picture obtained
during a visual external examination of the patient. To
confirm the diagnosis, various instrumental methods

are used. The use of high-tech optical techniques
significantly increases the sensitivity and specificity of
diagnosis in patients with malignant skin tumors.

Diagnosis of skin tumors using optical instruments

The history of the use of optical instruments for
diagnostics goes back more than 300 years. In 1663 J.
Ch. Kolhaus was the first to use a microscope to study
the blood vessels of the nail bed. In 1879, S. Hueter used
a microscope to study in detail the blood capillaries
of the lower lip. The next stage in the development of
diagnostic microscopy was the creation of stationary
models of monocular and binocular microscopes for skin
capillaroscopy according to the drawings of O. Muller
(1916-1920). In 1920, the results of research work on
the diagnostic use of a binocular microdermatoscope
were published, and the first hand-held monocular
dermatoscope appeared in 1989 [5,6].

Dermatoscopy is still the gold standard for the primary
diagnosis of skin neoplasms. The method is widely used,
which in most cases allows patients to be timely referred
for surgical treatment. However, the effectiveness of the
technique depends on the experience of the dermatologist
and, in some cases, does not allow correctly recognizing
the lesion and making an accurate diagnosis [2]. The
most accurate diagnostic method remains a biopsy with
histological examination of the biopsy material. However,
the widespread use of biopsy to diagnose all suspicious
tumors is limited by the complexity and cost of the
procedure. The use of optical diagnostic methods makes
it possible in many cases to avoid performing unnecessary
biopsies and to assess with high accuracy, quickly and
simply the presence of signs of a malignant nature of the
formation under study [2].

High-tech optical methods for diagnosing
skin tumors

Currently, among modern highly effective
technologies for diagnosing skin cancer, fluorescence
diagnostics, digital dermatoscopy, SIA-scopy, and
confocal microscopy are distinguished.

Fluorescence diagnosis (FD) makes it possible to
identify non-melanocytic skin tumors and clarify the
boundaries of tumor lesions by specific fluorescence
that appears in tumor cells after the use of a special
compound - a photosensitizer.

Digital dermatoscopy allows automatic mapping of
the patient’s body, creating a series of photographs that
are then analyzed by artificial intelligence (Al).

Spectrophotometry (SIA-scopy) is a non-invasive
method for examining the skin, helping to carry out
differential diagnosis of melanocytic skin neoplasms.

Confocal microscopy is a type of light optical
microscopy with increased optical resolution and
microphoto contrast.
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Fluorescence diagnostics

FD is a method for diagnosing non-melanocytic skin
tumors, which makes it possible to identify clinically
undetectable foci of skin cancer and clarify the boundaries
of the spread of the tumor process. For fluorescence
diagnosis, drugs based on 5-aminolevulinic acid (5-ALA)
and its esters are most often used [7]. The high specificity
and sensitivity of FD in relation to tumor and pretumor
pathology of the skin, its clarity, ease of examination
and interpretation of results have been confirmed by
numerous studies (Table 1).

As can be seen from the data presented in Table. 1, FD
has high specificity and sensitivity for many tumors: BCC,
squamous cell skin cancer, actinickeratosis, extramammary
Paget’s cancer, etc. Most often, drugs based on 5-ALA and
its esters are used for FD of skin tumors.

In the PA. Herzen Moscow Oncology Research Center
an FD method with 5-ALA in patients with skin cancer
of various locations was developed, including visual
assessment of fluorescence and local fluorescence
spectroscopy. The distribution of 5-ALA-induced
protoporphyrin IX after oral administration of the drug
was studied by local fluorescence spectroscopy; The
values of spectral-fluorescence diagnostic parameters

"y

d

Filonenko E.V., Kaprin A.D.
Modern diagnostic technologies in oncodermatology

characterizing foci of cancer and benign skin tumors were
determined. Using the developed medical technologies,
237 skin cancer patients were examined (507 lesions). FD
allowed to clarify the boundaries of tumor skin lesions in
100% of cases, which influenced the choice of resection
boundaries during surgical treatment or the planning of
radiation fields during PDT. In 64 (27.0%) of 237 patients,
occult foci of skin cancer were diagnosed. The sensitivity
of the method was 100%, specificity 61.5%, diagnostic
accuracy 67.8%. Adverse reactions (skin phototoxicity)
were noted in only 1 (0.04%) patient.

Conducted at P.A. Herzen Moscow Oncology Research
Center research has shown that FD with 5-ALA is an
effective method for clarifying the boundaries of skin
cancer when planning specialized antitumor treatment.
This method makes it possible to effectively identify
hidden foci of cancer, especially in the group of patients
with multiple tumor lesions of the skin against the
background of multiple focal lesions of an unspecified
morphological structure, and at the same time it is a safe
research method (Fig. 1). FD with 5-ALA is indicated for
patients before specialized antitumor treatment, mainly
in the group of patients with head and neck skin cancer
and patients with multiple tumor lesions.

f

Puc. 1. OcmoTp 60/IbHbIX PAaKOM KOXXMU B 6enomM cBeTe (a — nauueHT b., 60 net; b — naumeHT 3., 71 roa; ¢ — nauueHrt M., 64 roga)
1 B pexume pnyopecueHuunu (d — naumnenT b., 60 net; e — naumnent 3., 71 rop; f — naumeHt ., 64 ropa).

Fig. 1. Examination of patients with skin cancer in white light (a — patient B., 60 years old; b — patient E., 71 years old; ¢ — patient P.,
64 years old) and in fluorescence mode (d — patient B., 60 years old; e — patient E., 71 years old; f — patient P., 64 years old).
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Ta6nauua 1

A b eKTUBHOCTb HYOPECLEHTHON AMArHOCTUKM Y MaLMUEHTOB C HEMeTaHOLMTapHbLIMU OMYXOSIAMU KOXKMK

Table 1

Efficiency of fluorescence diagnostics in patients with non-melanocytic skin tumors

Yucno
nauyuveH-
ABTOpBDI TOB
1

Won et al., 10
2007 [8]

2 Smitset 14
al.,
2007 [9]

3 Neuset 28
al., 2008
[10]

4 Van der 30
Beek et
al.,
2012 [11]

5 Andrade 43
etal,
2014 [12]

6 Filonenko 227
etal,
2015[13]

7 Wuetal, 36
2021 [14]

BKPK
BCC

86 oyaros, B TOM

uuncne 3 MKPK, 67
AKTUHNYECKUI KepaTo3
(32KIN 1,18 KINII, 17
KIN 111),

10 HopManbHasa Koxa
86 lesions, including 3
SCC, 67 actinic keratosis
(32KINI, 18 KIN 11, 17
KIN 1),

10 normal skin

BKPK
BCC

BKPK

AKTUHMYECKNI KepaTo3
BCC

Actinic keratosis

54 ouaros (21 BKPK, 22
AKTUHWYECKMI KepaTo3,
11 cebopenHbiii
KepaTtos)

54 lesions (21 BCC, 22
actinic keratosis, 11
seborrheic keratosis)

BKPK, MKPK,
MeTaTUNMYeCcKnin pak
KOXMN

BCC, SCC,

metatypical skin cancer

BMPI
EMPC

®doToceHcn6uU-

nn3aTtop

M3-AJIK

20% masb
MAL

20% ointment
5-ANK

20% ma3b
5-ALA

20% ointment

5-AJIK

20% ma3b
5-ALA

20% ointment
5-AJIK

5-ALA

5-AJIK
5% pacTBop
5-ALA
5% solution

5-ANIK
20% pacTBOp
ana nprema

20% oral solution

5-AJIK
20% pacTtBOp
5-ALA
20% solution

PesynbTaTthbl

YyBCTBMTENBHOCTL — 82,6%
CneunduryHocTb — 94,1%
Sensitivity — 82.6%
Specificity — 94.1%

B niccnepoBaHMM NoKasaHo OTCYTCTBME 3HAUMMOW Pas-
HVLbI B NOKa3aTenAx MHTEHCUBHOCTU driyopecLeHLum
MeXay PasnMyHbIMU CTaAMAMM aKTUHNYECKOrO KepaTo3a.
Y 60MbLIMHCTBA NaLMeHTOB ¢ 6onesHblo boysHa dnyo-
pecLeHTHaA KOHTPACTHOCTb Oblna BbilUE, YeM Y MaLyeH-
TOB C aKTMHMYecKUM Kepato3om B cTagmax KIN 1 n KIN |
The study shows no significant difference in fluorescence
intensity between different stages of actinic keratosis.
Most patients with Bowen's disease had higher
fluorescence contrast than patients with actinic keratosis
in stages KIN land KIN |

YyscTBUTENIBHOCTL — 79%

CneymonyHoctb — 100%

Sensitivity — 79%

Specificity — 100%

MoKa3aHo NpenMyLLeCTBO NCMONb30BaHKA ANA
[ANarHOCTVKN HOPMUPOBAHHOM nyopecLeHLmm Nno
CpaBHeHMIO C HEHOPMapOBaHHOW GryopecLieHLeN:
cneumPpryHOCTb 1 YyBCTBUTENBHOCTb

Npu oLeHKe HOPMMPOBaHHON GpyopecLeHLMN
coctaBunn 100% n 97% no cpaBHeHMto € 27% 1 39%
The advantage of normalized fluorescence for diagnosis
compared to non-normalized fluorescence is shown:
specificity and sensitivity when assessing normalized
fluorescence are 100% and 97% compared to 27% and
39%, respectively

B ouarax BKPK oTmeueHO gocTOBEpHOE yBeNnMyeHre
WNHTEHCUBHOCTM (riyopecLieHLmMN B 3 pa3a Yepes 1

yac nocsie HaHeceHua pacteopa 5-AJIK. B ouarax
aKTUHWYECKOro 1 ceboperiHoro

KepaTto3a UHTEHCVBHOCTb GlyopecLeHUm B TeUeHne
1 4 nocne HaHeceHnA pacTBopa 5-AJIK octaBanach Ha
YpOBHe ayTodiiyopecLeHLmn

In the lesions of BCC, a significant increase in
fluorescence intensity by 3 times is noted 1 hour after
application of the 5-ALA solution. In the foci of actinic
and seborrheic keratosis, the fluorescence intensity
remains at the autofluorescence level for 1 hour after
application of the 5-ALA solution

YysctBUTENbHOCTHL — 100,0%
CneymdunyHocTb — 55,6%
Sensitivity — 100.0%
Specificity - 55.6%

BusyanbHbii ocMoTp — 63,8% N0XKHOOTPMLATENbHBIX
pe3ynbratoB, Of1 - 35,4% NOXHOOTPULATENbHbIX
pe3synbratos, O] + KoHdOKanbHaa MuKpockonua — 20,8%
NOXXHOOTPULIATENbHBIX Pe3y/bTaToB

By visual examination — 63.8% false negative results, FD
- 35.4% false negative results, FD + confocal microscopy
- 20.8% false negative results

M3-AJIK — memusnoseiti 3¢pup 5-amuHonesgynuHogol Kuciomel, bKPK — 6azaneHoknemouHeit pak koxu, [TKPK — nnockoknemoyHsil pak Koxu,
BMPI1 - sHemammapHeil pak ledxema
MAL — methyl ester of 5-aminolevulinic acid, BCC - basal cell carcinoma, SCC - squamous cell carcinoma, EMPC — extramammary Paget’s cancer
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Digital dermatoscopy

Dermatoscopy using Al allows for photographic
recording with an expert assessment of the condition
of dermoscopic structures. Al based on a convolutional
neural network is actively used in modern medicine for
image recognition. In dermato-oncology, ultra-precise
deep learning neural networks are used to recognize
images obtained using a digital dermatoscope [15].
Numerous studies demonstrate the high effectiveness of
digital dermatoscopy (Table 2).

The sensitivity and specificity of digital dermatoscopy
varies significantly, as can be seen from the Table. 2.
The sensitivity of the method is quite high regardless
of the device used: up to 97.1%. The specificity for skin
melanoma with the Melafind® dermatoscope (USA)
is generally significantly lower (5.4-9.9%) than for
FotoFinder® (Germany) (76.7-95.3%).

The authors [21], who used MelaFind, explain these
results of the specificity of the method by the fact that it
is intended for use in lesions with 1 or more clinical signs
of melanoma, i.e. for any atypical lesions. If all atypical
lesions were biopsied to rule out melanoma, the biopsy
yield ratio (the number of false-positive biopsies per

Ta6nuuya 2
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true-positive study) of approximately 200:1 would be
very high. In a study [21], the biopsy ratio for MelaFind
was 10.8:1 for melanomas and 7.6:1 for melanomas and
borderline neoplasms. Moreover, the specificity of digital
dermatoscopy with MelaFind exceeded the specificity
of routine medical examination of patients in the same
study (3.7%).

The authors also note that the rather low specificity of
routine testing and MelaFind in this clinical trial does not
mean that the specificity of clinician testing and MelaFind
will be low in the general population. This is simply a
reflection of the fact that almost all of the lesions in this
study were atypical enough to be selected for biopsy to
rule out malignant melanoma.

In PA. Herzen Moscow Oncology Research Center
a technique for digital dermatoscopy of skin tumors
was introduced. We present two clinical examples
demonstrating the effectiveness of this approach to the
diagnosis of skin melanoma.

Clinical observation 1
Patient D., 66 years old, has been under observation
for 5 years for breast cancer. During a follow-up

ApdeKTMBHOCTb LUDPOBON A€PMATOCKONMUN MENAHOMbI KOXKU

Table 2

Effectiveness of digital dermatoscopy for skin melanoma

KonunuecrtBo
ABTOp o6pa3soBaHuii Ucnonb3yembiii npu6op Pesynbtartbl
1 MaclLellan et al., 209 FotoFinder® YyBCTBUTENBHOCTDb M CNeundUYHOCTD:
2020 [16] (TepmaHusa/Germany) MelaFind® 82,5% n 5,4%, cOOTBETCTBEHHO
Melafind® Verisante Aura TM 21,4% 1 86,2%,
(CLLA/USA) COOTBETCTBEHHO
Verisante AuraTM FotoFinder® 88,1% n 78,8%, COOTBETCTBEHHO
(KaHapga/Canada) Sensitivity and specificity:
MelaFind® 82.5% and 5.4%, respectively
Verisante Aura TM 21.4% and 86.2%,
respectively
FotoFinder® 88.1% and 78.8%, respectively
2 Siesetal., 2020 [17] 1981 FotoFinder® YyBcTBUTENBHOCTL — 77,6%
(TepmaHusa/Germany) CneumndpuyHocTb — 95,3%
Sensitivity — 77.6% Specificity — 95.3%
3 Finketal, 2020 [18] 72 FotoFinder® YyBcTBUTENBHOCTL — 97,1%

(fepmanmnsa/Germany)

CneundunyHocTtb — 78,8%
Sensitivity — 97.1% Specificity — 78.8%

4 Fujisawa et al., 2019 1142 GooglLeNet DCNN model YyBcTBUTENBHOCTD — 96,3%
[19] CneuunduyHocTb — 89,5%
Sensitivity — 96.3% Specificity — 89.5%
5 Haenssle etal., 2019 100 FotoFinder® YyBCTBUTENBHOCTD — 95%
[20] (fepmaHunsa/Germany) CneunduyHocTts - 76,7%
Sensitivity — 95% Specificity — 76.7%
6 Monheitetal,2011 1632 Melafind® YyBcTBUTENBHOCTL — 95,6%
[21] (CLLUA/USA) CneunduryHocTtb — 9,9%

Sensitivity — 95.6% Specificity — 9.9%
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examination, the oncologist identified a suspicious
pigmented formation on the skin of the right cheek.
According to the patient, the formation has been noted
for a long time and has no complaints. The patient
underwent digital dermatoscopy (Fig. 2). Automatic
Al score - 0.88. According to the histological report
performed after an excisional biopsy, epithelial
pigment cell, nonulcerated lentigo melanoma in situ
with moderate subepithelial lymphoid plasma cell
infiltration was diagnosed (Fig. 3). The patient was
diagnosed with stage 0 melanoma pTisNOMO of the skin
of the right cheek.

Clinical observation 2

Patient V., 60 years old, noted the presence of a
pigmented formation on the skin of the back for a long
time. Over the past three weeks noticed a change in the
color of the neoplasm and felt discomfort in the area of
the tumor, thus independently consulted an oncologist.
The patient underwent digital dermatoscopy (Fig. 4).
Automatic Al assessment — 0.9-1.0. According to the
histological conclusion a superficial spreading pigment
epithelial cell melanoma in the horizontal growth phase

Puc. 2. Pe3synbtaThl UM poBON AePMaTOKCKONMUN MENaHOMbl KOXKU
npaBoii weku (FotoFinder®, lfepmanus).

Fig. 2. Results of digital dermatoscopy of melanoma of the skin of
the right cheek (FotoFinder®, Germany).

Puc. 4. Pe3ynbtaThl UM poBON AepPMaTOKCKONUN MENaHOMbl KOXKU
cnuHbl (FotoFinder®, lfepmaHus).

Fig. 4. Results of digital dermatoscopy of melanoma of the skin of
the back (FotoFinder®, Germany).

was revealed, Clark level Il invasion, Breslow thickness
less than 0.5 mm, resection margins intact (Fig. 5). The
patient was diagnosed with |A stage pT1aNOMO skin
melanoma of the back.

Spectrophotometry (SIA-scopy)

SIA-scopy is a method for diagnosing skin tumors,
which is based on the analysis of a spectrophotometric
intradermal image. SIA-scopy allows to assess the state
of dermal collagen, the severity of blood flow in the
papillary layer of the dermis, and diagnose the level
of localization of dermal and epidermal melanin [22].
The use of SIA-scopy demonstrates high sensitivity and
specificity for skin tumors (Table 3).

As can be seen from the Table. 3, the sensitivity of SIA-
scopy ranges from 66.6-100%. Only one study obtained
abnormally low results for assessing the sensitivity
of the technique - 24% [27]. The authors concluded
that diagnosis based on SIA-scopy has low diagnostic
accuracy for melanoma, individual signs of SIA-scopy do
not provide reliable diagnostic information regarding
the internal structure of lesions during histopathological
examination, and SIA-scopy cannot be used as a guide

Puc. 3. [McTonornyeckoe nuccnegoBaHne MenaHoMbl KOXU NpaBom
LLEKU.

Fig. 3. Histological examination of melanoma of the skin of the
right cheek.

Puc. 5. luctonornyeckoe wuccneposaHue MenaHOMbl
KOXM CMUHBbI.

Fig. 5. Histological examination of melanoma of the skin
of the back.
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Ta6nuua 3

3dpdekTuBHocTb CUA-cKONUM
Table 3

Efficiency of SIA-scopy

Filonenko E.V., Kaprin A.D.
Modern diagnostic technologies in oncodermatology

ABTOp

Moncrieff et al.,
2002 [22]

Haniffa et al.,
2007 [23]

Carrara et al.,
2007 [24]

Ascierto et al., 2010
[25]

Glud et al., 2009
[26]

Terstappen et al,,
2013 [27]

Sgouros et al., 2014
[28]

KonnuectBo
o6pa3oBaHui

348 NUrMeHTUPOBAHHbIX

06pa30BaAHUI KOXN

(BKntoyas 52 menaHoMmbl)

348 pigmented skin
lesions (including
52 melanomas)

881 nurmeHTHOE

ob6pasoBaHue (BKoYas

31 menaHomy)
881 pigmented
lesions (including
31 melanomas)

1966 (287 menaHom)

1966 (287 melanomas)

54

83

60 (42 menaHombl,

BK/toyas 13 in situ)
60 (42 melanomas,
including 13 in situ)

188 (18 menaHom)
188 (18 melanomas)

Wcnonb3syembii

npu6op

SIAscope
(BenukobputaHus
Great Britain)

1. Depmatockon
2.SlAscope
(BennkobputaHua/
Great Britain)

SlAscope
(BenvikobpuTaHus/
Great Britain)

Spectroshade®
(Utanua/ltaly)

SIAscope
(BenukobputaHus/
Great Britain)

SIAscope
(BennkobpuTaHus/
Great Britain)

SIAscope
(BenvkobpuTaHus/
Great Britain)

PesynbtaTthbl

YyBcTBUTENBHOCTD — 82,7%
CneumnduuHoctb — 80,1%
Sensitivity — 82.7%
Specificity - 80.1%

Lo6asneHne CUNA-ckonum He N3MeHUo
roKasaTtenu YyBCTBUTENbHOCTA

1 cneynduyHoOCTM fepmatockonum — 94%

1 91%, COOTBETCTBEHHO

The addition of SIA-scopy did not change the
sensitivity and specificity of dermatoscopy -
94% and 91%, respectively

YyBcTBUTENBHOCTL — 88%
CneumnduyHocTb — 80,0%
Sensitivity — 88%
Specificity - 80.0%

YyBCTBUTENBHOCTb — 66,6%
CneundunyHocTtb - 76,2%
Sensitivity — 66.6%
Specificity — 76.2%

YyscTBUTENbHOCTL — 100%
CneunduyHocTtb — 59%
Sensitivity — 100%
Specificity - 59%

YyBCTBUTENBHOCTD — 24%
CrneuymndnyHocTb — 84%
Sensitivity — 24%
Specificity - 84%

YyBcTBUTENBHOCTD — 85,7%
CneumndunyHocTb — 65,4%
Sensitivity — 85.7%

to determine the maximum tumor thickness during
histopathological examination.

In all other studies, the authors emphasize the high
diagnostic value of SIA-scopy. Probably, an important
role in the correct interpretation of the results of SIA-
scopy is played by the proven methodology and
algorithms for evaluating SIA-scans. Therefore, at the PA.
Herzen Moscow Oncology Research Center a work that
made it possible to develop the semiotics of SIA-scopic
images was carried out, which significantly increased the
efficiency of using this method.

Using a developed SIA-scopy algorithm 327
pigmented skin formations in 147 patients were
analyzed. The study results were assessed by comparing
data from spectrophotometric analysis with data

Specificity - 65.4%

from routine histological examination of 327 lesions.
The semiotics of the spectrophotometric image was
determined and a working classification for assessing
the spectrophotometric image for 2, 3, 4, 5 SIA scans was
developed.

Significant  criteria for the malignancy of
pigmented neoplasms were determined using the
spectrophotometric analysis technique, which made
it possible to non-invasively diagnose skin melanoma
with sensitivity — 96%, specificity - 100%, and diagnostic
accuracy - 99%. The most informative SIA scans in
the non-invasive diagnosis of melanoma have been
identified, characterizing the amount of melanin in the
papillary layer of the dermis, and the state of blood
vessels and collagen fibers: SIA scans 3, 4, 5 (Fig. 6).
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CUA-cKkonuyeckne nsobpakeHus

Hemangioma

AnarHos SIA-scopicimages

Diagnostic CWA-2 CWA-3 CUA-4 CUA-5
SIA-2 SIA-3 SIA-4 SIA-5

KepaTtoma

Keratoma .

[emaHrnoma /\

MenaHoma
Melanoma

Hesyc
Nevus

MenaHoma
in situ
Melanoma
in situ

O’

Puc. 6. CUAckonunyeckue nsobpaxeHus.
Fig. 6. SIAscopic images.

Confocal microscopy

Confocal microscopy (confocal laser scanning
microscopy) is a type of optical light microscopy. It
allows to increase the optical resolution and contrast of a
microphotography by using a pinhole diaphragm to block
out-of-focus light or glare during image formation. The
advantages of confocal microscopy also include the ability
to obtain a series of sequential optical sections from thick
samples, the thickness of which exceeds the immediate
plane of focus, and then reconstruct a three-dimensional
image of the sample from these series [29,30].

Confocal microscopy is carried out in two modes:
reflective (the highest signal intensity usually occurs
during the transition between air and the surface of the
sample; more suitable for visualizing the topography of

surfaces) and fluorescent (allows to visualize not only the
general structure of the skin, but also individual target
molecules in skin cells) [29].

A number of studies demonstrate the high efficiency
of using both modes of confocal microscopy in clinical
practice for the diagnosis of skin tumors (Table 4).

Confocal microscopy shows sensitivity and specificity
comparable to other high-tech optical methods for
diagnosing skin tumors, up to 100% and 95%, respectively.
At the same time, the specificity for pigmented melanoma
was slightly lower than for other neoplasms - 65%.

Conclusion
Thus, the diagnosis of skin tumors with high-tech
optical techniques allows for primary and clarifying
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b PeKTUBHOCTb KOHDOKAIbHOM MUKPOCKOMUU
Table 4

The efficiency of confocal microscopy
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. “umbero °6pasoBaH“ﬁ “ PesyanaTbl

1  Guiteraetal.,, 2009
[30]

MenaHoma, HeByC
>300
Melanoma, nevus
>300

2  Guiteraetal, 2012
[31]

MenaHoma, BKPK, HeByc,
NMUIFMEHTUPOBAHHbIE NATHA
Ha Nue, Apyrvie onyxonu
>700

Melanoma, BCC, nevus,
pigmented spot on face,
others tumors

>700

3  Seguraetal, 2012
[32]

MenaHoma, BKPK, MKPK,
KepaTo3, HeByC

>150

Melanoma, BCC, SCCC,
keratosis, nevus

>150

4 Hornetal, 2008
[33]

AKTUHMYECKMIN KepaTos, 300-
poBas KoXa C BbICOKMM PUCKOM
pa3BMTUA HOBOOOPA30BaHUIA
30

Actinic keratosis, healthy skin
with a high risk of developing
tumors

30

5 Gareau etal., 2009
[34]

BbKPK, 3gopoBas Koka
>40

BKRK, healthy skin
>40

diagnosis of skin cancer with high efficiency. Depending
on the medical technology used, it is possible to perform
early diagnosis of latent foci of malignant neoplasms
of melanocytic and non-melanocytic nature, assess the

OtpaxaTenbHasa KoHdO-
KaJlbHasA MYKpOCKonuaA
Reflectance confocal
microscopy

OTpaxaTenbHasa KoH$o-
KasnbHaa MUKpPOCKonuaA
Reflectance confocal
microscopy

OTpaxkaTenbHasa KOH$O-
KanbHaA MUKPOCKOMMWA
Reflectance confocal
microscopy

OTpaxaTenbHasa KOH$o-
KanbHaA MUKPOCKOMMA
Reflectance confocal
microscopy

OnyopecueHTHaa KoOH)O-
KaJlbHas MUKPOCKOMUs
Fluorescence confocal
microscopy

[lurmeHTMpOBaHHaA MenaHoma:
CneuynduyHocTb — 65%
YyBCTBUTENBHOCTD — 92%
BecnurmeHTHasa menaHoma
CneundunyHocTtb — 84%
YyBcTBUTENBHOCTD — 85%
Pigmented melanoma:
Specificity - 65%
Sensitivity — 92%
Amelanotic melanoma
Specificity - 84%
Sensitivity — 85%

CneunduryHocTb — 88,5%
YyectBuTenbHocTb — 100%
Specificity — 88.5%
Sensitivity - 100%

CneunduyHocTtb — 95,3%
YyscTBuTENIBHOCTD — 86,1%
Specificity — 95.3%
Sensitivity — 86.1%

CneunduryHocTb — 88,3%
YyscTBMTENBHOCTD — 93,3%
Specificity — 88.3%
Sensitivity — 93.3%

CneunduyHoctb — 89,2%
YyBCTBMTENBHOCTD — 96,6%
Specificity — 89.2%
Sensitivity — 96.6%

extent and boundaries of the tumor along the surface
of the skin in non-melanocytic tumors, as well as remote
consultation of clinical observations using telemedicine
technologies.
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