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Modern diagnostic technologies in oncodermatology

MODERN DIAGNOSTIC TECHNOLOGIES
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.

Keywords: fluorescent diagnostics, digital dermatoscopy, SIA-scopy, confocal microscopy, melanoma, skin cancer.
Contacts: Filonenko E.V., e-mail: elena.filonenko@list.ru

For citations: Filonenko E.V., Kaprin A.D. Modern diagnostic technologies in oncodermatology, Biomedical Photonics, 2023, vol. 12, no. 4, pp. 4-14.
doi: 10.24931/2413-9432-2023-12-4-4-14.

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.

KonTakTbl: QunoHeHko E.B., e-mail: elena.filonenko@list.ru

LOna yntupoBaHusa: OunoxeHko E.B., KanpuH A.[l. CoBpemMeHHble TeEXHONOrm AMarHOCTUKM B oHKogepMmatonorum // Biomedical Photonics. —
2023.-T.12,N24. - C. 4-14. doi: 10.24931/2413-9432-2023-12-4-4-14.
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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.

ORIGINAL ARTICLES
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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.
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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).

BIOMEDICAL PHOTONICS T.12, N24/2023
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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.

ORIGINAL ARTICLES
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3dpdekTuBHocTb CUA-cKONUM
Table 3

Efficiency of SIA-scopy
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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).

BIOMEDICAL PHOTONICS T.12, N24/2023
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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

Filonenko E.V., Kaprin A.D.
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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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Abstract

Despite the large arsenal of diagnostic methods for studying the lymphatic system, there are isolated works on its morpho-functional state in
chronic venous insufficiency. The purpose of the study was to study the anatomical and physiological state of the surface lymphatic system of the
lower extremities in persons with different clinical classes of chronic vein diseases using fluorescence lifography. The study was conducted in 105
patients divided into six groups according to the clinical class of chronic diseases of the veins of the lower extremities according to the CEAP clas-
sification. We used fluorescent lymphography using sodium fluorescein to study the anatomical and functional capabilities of the lymphotone. The
study revealed that morphofunctional changes in superficial lymphatic vessels in chronic lower extremity vein diseases depend on venous system
decompensation. With an increase in the clinical class of chronic diseases of the veins of the lower extremities, the rate of lymph flow through the
superficial lymphatic vessels is statistically significantly reduced. At the same time, the antegrade lymph cell is completely absent in C5-C6, with the
appearance of retrograde outflow and discharge of the lymph into the deep lymph vessels. Thus, the progression of chronic venous insufficiency
leads to proportional progression of morphofunctional changes in the superficial lymphatic system, which leads to the formation of ymphovenous
insufficiency.

Keywords: varicose veins, chronic diseases of veins of lower extremities, chronic venous insufficiency, lymphatic vessels, lymphography, fluores-
cent lymphography, lymph cell.
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Peslome
HecmoTpa Ha 6onbluoii apceHan AMarHOCTUYECKMX METOAOB NCCNeA0BaHNA TMMbATUYECKON CUCTEMBI, UMEIOTCA eAUHNYHbIE PaboTbl, MOCBA-
LWEHHble MOPPOPYHKLIMOHANIbHOMY €e COCTOAHMIO MPY XPOHNYECKOW BEHO3HOW HeAOCTaTOUHOCTU. Llenbio nccnepoBaHua ABUAOCH N3yyeHne
aHaTOMO-(GU3MONIOTNYECKOTO COCTOAHUA MOBEPXHOCTHOMN NMMMPATUUYECKON CETU HXKHX KOHEYHOCTEN Y ML, C PasHbIMM KIMHUYECKMU Kilac-
Camu XpPOHMYeCKMx 3abosieBaHUA BEH Npu noMoLm GnayopecLeHTHon numdorpadum. B nuccneposaHme BktodeHbl 105 naumeHToB, pacnpe-
[E€NEHHbIX Ha LWeCTb rPYMM COrMacHO KIMHNYECKOMY KJTaCcCy XPOHUYECKIMX 3aboneBaHNi BEH H/XKHIX KOHeUHOCTe no Knaccudukaumm CEAP.
[ina nccnefoBaHnA aHaTOMO-QYHKLMOHAIbHbIX BO3MOXXHOCTEW IMM$OOTTOKa HaMU UCToJIb30BaHa METOAMKa dIiyopecLieHTHON nmdorpa-
dun c nprmeHeHnem drnyopecuenHa Hatpusa. Mpu nccneaoBaHUK BbiABNEHO, YTO MOPGOdYHKLMOHaNbHbIE N3MEHEHWNA MOBEPXHOCTHBIX JINM-
baTyecKrx cocyfioB MPU XPOHUYECKNX 3a60N1EBAHNAX BEH HUXKHVX KOHEYHOCTEN 3aBUCAT OT AEKOMIMEHC AL BEHO3HOM crcTembl. Mpu BO3-
pacTaHnm KIIMHNYECKOTO Kacca XPOHNYECKMX 3aboneBaHunii BEH HKHUX KOHEYHOCTE CTaTUCTUYECKUN JOCTOBEPHO YMEHbLUIAETCA CKOPOCTb
NMMPOOTTOKA MO MOBEPXHOCTHLIM NUMATNYECKMM cocyaaM. Mpn 3ToM aHTerpafHblii MIMMQOOTTOK NOSIHOCTbIO OTCYTCTBYET Y MaLMEHTOB C
K/acCoM XPOHMYECKMX 3a60NeBaHNN BEH HKHIX KOHeYHocTel no Knaccudukaumm CEAP C5-C6, ¢ noaBeHNneM PeTporpagHoro oTToka 1
cbpoca numdbl B ryboKre numdaTmyeckme cocyapl. Takum 06pa3om, MporpeccrpoBaHie XPOHNYECKOV BEHO3HON HEAOCTaTOYHOCTMN MpU-
BOAMT K NPONOPLMOHaNbHOMY NPOrpeccrpoBaHiiio MOPGOdYHKLMOHANBbHBIX N3MEHEHNIA B MOBEPXHOCTHOW NMdaTMYeCKol CcTeMe, YTo

V9]
-
O
l_
(2’4
<
<
<
O,
&
O

BbI3blBaeT GOPMUPOBaHME NMMPOBEHO3HON HELOCTATOYHOCTH.

KnioueBble cnoBa: Bapriko3Hasa 60s1e3Hb, XpOHMYecKkue 3a6oeBaHnsA BEH HUXHUX KOHEYHOCTEN, XPOHNYEeCKaa BeHO3HasA He0CTaTOYHOCTb,
numdatnyeckme cocyabl, numdorpadus, dnyopecueHTHaa numdporpadus, NMMPOOTTOK.

KoHnTtakTbi: A6gyBocuzoB X.A., email: sogdiana99@gmail.com

[Ana untupoBanma: A6aysocnaoB X.A., YyaHbix C.M., LLlectakosa B.I., Anekcees A.l., KokoeB M.M., Ko3znos H.C., Kopontok .M. AHaTtomo-
dYHKLMOHaNbHOE COCTOAHNE MOBEPXHOCTHOMN TMMGbATUYECKON CETV HUMKHUX KOHEUHOCTEN NMPY XPOHUYECKIX 3a601eBaHAX BEH MO JaHHbIM
¢dnyopecueHTHON numdorpadun // Biomedical Photonics. — 2023. - T. 12, N 4. — C. 15-21. doi: 10,24931/2413-9432-2023-12-4-15-21.

Introduction

Chronic venous diseases of the lower extremities are
one of the urgent problems in modern medicine. Accord-
ing to a number of authors, 80% of the population of indus-
trialized countries suffers from these diseases, up to 50%
of them have signs of chronic venous insufficiency (CVI),
and up to 10% have trophic disorders of the lower extremi-
ties[1, 2, 3, 4, 5]. When venous outflow from the lower limb
basin is disturbed, as some authors note, the function of
the lymphatic system is also disturbed, which proves the
close interrelation of these two systems. At pathological
processes in the vein system of the lower limbs a vicious
circle is created, which represents secondary compensa-
tory morphofunctional changes in the lymphatic system,
which subsequently take irreversible character [6].

To date, many techniques for studying the mor-
phofunctional state of the lymphatic system has been
developed. Back in the beginning of the last century,
russian scientists A.S. Zolotukhin and M.G. Prives devel-
oped a technique of lifetime study of the lymphatic sys-
tem - indirect lymphography. With the development
of technologies the study of the lymphatic system was
improved. Various ways of studying the lymphatic system
with the help of radiation methods were introduced into
medical practice [7, 8, 9]. Modern diagnostic methods
allow to give morphofunctional characterization of the
studied objects, but at the same time these methods are
rather expensive and often invasive.

Today, various methods of lymphography, including
fluorescence lymphography, are used worldwide. Most
researchers point to the effectiveness of this method in

patients with lymphedema to identify the causes of lym-
phatic channel dysfunction [10, 11, 12, 13, 14, 15]. At the
same time, there are few studies in the literature, which are
aimed at studying the lymphatic system in chronic venous
insufficiency.

The aim of our study was to investigate the anatomo-
physiological state of the superficial lymphatic network
of the lower extremities in individuals with different clini-
cal classes of chronic venous diseases using fluorescence
lithography.

Materials and Methods

The study was approved by the independent ethics
committee of the Moscow Clinical Research and Practice
Center named after A.S. Loginov, Department of Public
Health, Moscow (protocol No. 6/2021 of 23.06.2021). 105
patients were examined. There were 48 women and 57
men among the patients. Preliminarily, all patients under-
went ultrasound duplex examination of the lower limb
vessels to study the morphologic and functional status of
both veins and arteries. Complaints and anamnesis were
analyzed. Patients with oncological diseases, patients
who had undergone occlusive thrombosis of deep veins
of the lower extremities, as well as patients with diabe-
tes mellitus and stenotic atherosclerosis of the arteries
of the lower extremities were not included in the study.
Depending on the clinical class of chronic vein diseases
of the lower limbs according to the CEAP classification,
the patients were categorized into six groups (Table 1).

To study the anatomy of superficial lymphatic vessels
and functional capabilities of lymphatic outflow in real
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Ta6nmua 1l

PacnpepgeneHve nayMeHToOB ¢ pa3HbIMU KIMHUYECKUMU Knaccamu

XPOHUYECKUMU 3a6oneBaHnsasMu BeH (X3B) no CEAP
Table 1

Distribution of patients with different clinical classes of chronic vein diseases (CVD) by CEAP

KonunuectBo

N2 rpynnbi

Bospacr

1 C-0;C-1 30
2 -2 15
3 -3 15
4 c-4 15
5 -5 15
6 -6 15

Total 105

time, we applied the technique of fluorescence lymphog-
raphy with the use of sodium fluorescein [16, 17].

The CEAP classification was adopted at the American
phlebological forum in 1994. Later it was widely spread
in Europe and Asia. Today this classification is widely used
by the majority of phlebologists in Russia.

In our study we applied fluorescent lymphography
using fluorescein preparation (“Novartis”), the active sub-
stance of which is diagnostic dye fluorescein sodium (Fig.
1). In the horizontal position of the patient, 2 ml of fluores-
cein sodium diluted 10 times in physiological solution was
injected into the area of the first and second interfinger
spaces and the area of the right and left ankle. After sub-
cutaneous injection of the drug, an examination was per-
formed using a light source with a blue spectrum of radia-
tion (wavelength - 480 nm), stimulation of which leads
to yellow-green fluorescence with a wavelength of 520
to 530 nm. After 5, 10, 15, 15, 30, 45, 60 min in dark room
conditions using a light source with 480 nm wavelength,
staining of superficial lymphatic vessels was assessed, fol-
lowed by documentation with a digital camera. The num-
ber of visualized vessels, their topography, straightness of
direction, as well as the width of luminescence and the
direction of lymph flow through lymphatic vessels were
evaluated (Fig. 2).

Using a stopwatch and a ruler, the lymph flow velocity
along the superficial lymphatic vessels was measured, for
which the length of the stained vessel and the time elapsed
after fluorescein injection was measured in each of the
specified time intervals. To calculate the lymph flow veloc-
ity the formula V=S/T was applied, where S is the length of
the stained vessel, T is the time after the drug injection.

The Shapiro-Wilk method was used to determine the
type of quantitative features. A sign was considered nor-
mally distributed at p>0.05. Quantitative data are pre-
sented as median and interquartile range (25% and 75%).
Statistical analysis was performed using non-parametric
statistical methods. The Kraskell-Wallis method (ANOVA)

nayueHToB M K

18 12 68 [64-72]
7 8 67 [61-73]
7 8 66 [63-74]
10 5 67 [59-72]
9 6 67 [64-72]
6 9 69 [63-73]
57 48 68 [63-73]

was used to compare the six groups. The sign was con-
sidered reliably different in the groups at p<0.05. When
this condition was met, the Mann-Whitney method
for pairwise comparisons with Bonferroni correction
(k=0.05/15=0.0033) was further used.
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Puc. 1. dnyopecuenH HaTpusa U GboHapb ¢ U3NyYeHUeM CUHero
creKTpa.
Fig. 1. Fluorescein sodium and Blue Light.

Puc. 2. OueHKa cTeneHu nuMmdaTU4eCKon HeAO0CTaTOYHOCTHU Nocne
BBeAeHus ¢pryopecuenHa HaTpus.

Fig. 2. Assessment of the degree of lymphatic insufficiency after
fluorescein sodium injection.
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Results and Discussion

Preliminary ultrasound examination showed that
patients with clinical class 0 and 1 had no signs of valve
insufficiency and varicose transformation of the lower
limb veins. At the same time, clinically there were only
signs of telangiectasias or reticular vein dilatation. The
listed clinical and instrumental data and further inves-
tigation of lymphatic vessels by fluorescence lymphog-
raphy showed that in group 1 patients the superficial
lymphatic network consisted of rectilinear and uniform
in diameter numerous drainage collectors.

After sodium fluorescein injection there was a clear
fluorescence with the image of lymphatic vessels course,
and during further 30-50 min there was a clear staining of
superficial lymphatic network. In the first group of patients
we noted that 1-2 min after the drug injection the injec-
tion site took a proximal elongated shape (Fig. 3). The
velocity indices of lymph flow through superficial lym-
phatic vessels in the patients of the first group were the
highest and amounted to 11.3 [10.9-11.5] cm/min (Table
3). When studying morphometric parameters in patients
of this group the following data were obtained: vessel
luminal width was equal to 2 [1.5-2.0] mm (Table 2).

Further study showed that in group 2 patients suffer-
ing from varicose veins without clinical signs of CVI, such
as edema or trophic disorders, superficial lymphatic ves-
sels took a tortuous shape. At the same time, the width of
lymphatic vessels in patients of this group was 2 [2-2.5]
mm, which was significantly greater compared to the
parameters of group 1 patients (p=0.0016). In patients
of the 2nd group three groups of direction of superficial
collector lymphatic vessels, as well as the multiplicity of
diverting collector lymphatic vessels were preserved in
the tibia region. The functional state of the superficial
lymphatic network in patients with CEAP class 2 was sig-
nificantly lower than in group 1 patients, as indicated by
a decrease in lymphatic outflow velocity to 8.3 [8.2-8.5]
cm/min (p<0.0001 compared with group 1).

In patients with varicose disease with clinical manifes-
tation in the form of lower limb edema without trophic
disorders, the same number of superficial vessels in the
lower leg area was preserved as in patients of groups 1
and 2. The course of the superficial lymphatic vessels was
not straight, in the tibia region there was noted a tortu-
osity of their direction. At the same time it was revealed
that in group 3 patients with the appearance of edema,
which characterizes the beginning of venous insuffi-
ciency, the width of superficial lymphatic vessels lumi-
nescence increases, indicating morphological changes in
lymphatic vessels. Thus, the luminal width in group 3 was
the maximum, amounting to 3.5 [3.5-3.5] mm (p<0.001
compared with the values of groups 1 and 2). Parallel to
the increase in the width of lymphatic vessels in patients
of group 3, their functional state also deteriorated, which
was indicated by a decrease in the antegrade lymph

Puc. 3. PnyopecueHTHas numoorpacdus y naumeHTKu ¢ 1-m Knu-
HU4Yeckum Knaccom X3B no CEAP. Yepe3 5 MyH nocne BBegeHus
dnyopecuenHa HaTpus OKpalleHbl IMMdaTU4ecKue cocyabl Thbina
npaBou CTOMNbI.

Fig. 3. Fluorescent lymphography in a patient with CVD Class 1
according to CEAP. 5 min after the injection of fluorescein sodium,
lymph vessels of the rear of the right foot were stained.

TaGnuua 2

Mopdonorvyeckas xapaKTepucTMKa MNOBEPXHOCTHbIX
nMmdaTUYECKUX COCYAOB MNPU PasIMYHbIX KAUHU4Ye-
CKUX Knaccax X3B no CEAP

Table 2

Morphological characterization of superficial lym-
phatic vessels in different clinical CVD classes accor-
ding to CEAP

Wunpwuna
- cBeveHusn P-val
PYAMRL | cocyna (mm) p<0,0001
P1-2 p=0,0016;
5 P1-3 p<0,0007;
1(n-30) P1-4 p<0,0007;
[1,5-2,0] P1-5 p=0,0044;
P1-6 p<0,0001
P2-3 p<0,0001;
2 P2-4 p<0,0001;
2 (n-15) [2-2,5] P2-5 p=0,001;
P2-6 p<0,0001
35 P3-4 p=0,0013;
3 (n-15) . P3-5 p<0,0001;
[3,5-3,5] P3-6 p<0,0001
3,0 P4-5 p<0,0001;
4 (n-15) [3,0-3,5] P4-6 p<0,0001
5 (n-15) 0490] P5-6 p=0,23
6(n-15) [0 54 5]

*[INA CpaBHeHWA WeCTX rpynn npumeHann metog Kpackena-Yonnu-
ca. [pr3HaK cumTanm JOCTOBEPHO OTANYHBIM B rpynnax npu p<0,05,
Mpn BbLINOAHEHUM 3TOrO YCNOBWA Aanee UCMONb30Bain METof
MaHHa-YUTH/ gna napHbiX CpaBHeHWI ¢ nonpaBkoi boHpeppoHn
(k=0,05/15=0,0033)

*The Kraskel-Wallis method was used to compare the six groups.
The sign was considered significantly different in groups at p < 0,05,
Under this condition, the Mann-Whitney method was further used
for Bonferroni-corrected pairwise comparisons (k=0,05/15 = 0,0033)
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Ta6nuya 3

DyHKLMOHANIbHAA XapaKTepUCTMKA MOBEPXHOCTHbIX
nMmdaTUYECKUX COCYAOB MpPU PasIMYHbIX KIAUMHUYe-
cKux Knaccax X3B no CEAP

Table 3

Functional characteristics of superficial lymphatic
vessels in different clinical CVD classes according to
CEAP

CKopocTb
numd$poToKa
(cm/muH)

Fpynnbi

11,3 P1-2,P1-3,P1-4,P1-5, P1-6

1(n-30)

[10,9-11,5] p<0,0001
2015 535 P o000
3015 g " p<00001
=) el Ztg,'o%‘g?
5 (n-15) 0908] P5-6 p=0,19
6 (n-15) o

flow rate to 4.7 [4.6-5.7] cm/min (p<0.0001 compared to
groups 1 and 2).

Patients included in group 4 had edema of varying
severity and trophic disorders in the form of indurative
changes of the skin and subcutaneous tissue or lipo-
dermatosclerosis. Trophic disorders in the majority of
patients in this group had a circular character. The study
revealed that in this group of patients the width of vessels
was uneven, along the course of vessels their dilation and
constriction, as well as tortuosity of lymphatic vessels on
the foot were noted (Fig. 4). The luminescence width of
superficial lymphatic collectors in this group of patients
was 3.0 [3.0-3.5] mm (p<0.0001 compared to the values
of patients in the previous groups). At fluorescence lym-
phography in the area of trophic disorders, the contrast
of superficial lymphatic vessels was not not observed. At
the same time, patients with the 4th clinical class showed
pronounced disorders of the functional state of the lym-
phatic network of the lower limbs, which was indicated
by a significant decrease in the antegrade lymph flow
rate to 1.3 [1.0-1.6] cm/min (p<0.0001 compared to the
previous groups). When sodium fluorescein was injected
into the ankle region, the staining of lymphatic vessels in
this group of patients occurred in a retrograde direction.
The established retrograde current of sodium fluorescein
from the ankles was at a rate of 2.9 [1.5-3.1] cm/min.

Patients with a history of trophic ulcers on the back-
ground of CVlwere included in group 5, and patients with
open trophic ulcers in the shin area - in group 6. During

the examination it was revealed that patients of groups 5
and 6 also had uneven diameter of superficial lymphatic
vessels on the background of trophic disorders (as well as
patients of groups 3 and 4). The width of vessels was nar-
rowed, and their course was not straight on the back of
the foot in the form of tortuosity of the vascular network.
The luminal width of vessels in patients of groups 5-6
was statistically significantly (p<0.0033 with Bonferroni
correction) smaller compared to the values of patients of
groups 1-4, amounting to 1.0 [0.5-2.0] mm and 1.0 [0.5-
1.5] mm, respectively. It should be noted that no fluo-
rescence of lymphatic vessels was detected in the area of
pronounced indurative changes and trophic ulcers when
performing lymphography, which indicated sclerosing
of lymphatic vessels against the background of scarring
changes of soft tissues. At the same time in patients of
these groups against the background of expressed tro-
phic disorders there was a significant decrease of lymph
flow velocity along the superficial lymphatic vessels
(Table 3). The lymph flow velocity was equal to 0.6 [0.4-
0.8] cm/min, and 0.5 [0.0-0.6] cm/min, respectively. When

.

Puc. 4. dnyopecueHTHasa numdorpadus y naumeHTa ¢ 4-M KIUHU-
Yyeckum Knaccom X3B no CEAP. Yepe3 15 MuUH nocne BBeAeHUs
¢nyopecuenHa HaTpUs OKpaLueHbl IMMdaTMyecKkue cocyabl Tbina
cTonbl, Nepexoasiune B MeananbHYyO Fpynny KONIEKTOPOB.

Fig. 4. Fluorescence lymphography in a patient with CVD class
4 according to CEAP. 15 min after the injection of fluorescein
sodium, the lymph vessels of the rear of the foot were stained,
passing into the medial group of collectors.

Puc. 5. dnyopecueHTHaa numdorpadus y naumeHta ¢ 6-m Kau-
HU4Yeckum Knaccom X3B no CEAP. Yepe3 5 MuH nocne BBegeHUs
¢nyopecuenHa HaTpUsi NPOUCXOAUT OKpallMBaHWe B peTporpaa-
HOM HanpaBNeHUH.

Fig. 5. Fluorescence lymphography in a patient with CVD 6 clinical
class according to CEAP. 5 min after the injection of fluorescein
sodium, retrograde staining occurs.
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sodium fluorescein was administered, it was observed
that staining of lymphatic vessels occurred in the retro-
grade direction, and the lymphatic current velocity was
1.5 [1.2-1.7] cm/min, 1.2 [1.1-1.7] cm/min in the retro-
grade direction, respectively (Figure 5).

There are single works in the literature, which are
devoted to the study of the functional state of the lym-
phatic network of patients with chronic venous insuffi-
ciency of the lower extremities [18, 19]. Using functional
lymphography with the use of superfluid oil lipidol prepa-
ration and lymphoscintigraphy, G.V. Chepelenko a vio-
lation of drainage and transport function of lymphatic
capillaries was established from the edges of the ulcer, at
the level of withdrawing (from the skin to the collector),
collecting (from the foot to the regional nodes) vessels
[18]. We have developed and patented the technique of
fluorescent lymphography [16, 17, 19], which was used to
study superficial lymphatic vessels in individuals with dif-
ferent clinical classes of CVD according to CEAP classifica-

according to fluorescence lymphography

tion. On the basis of the performed study using fluores-
cent lymphography a close relationship between second-
ary changes in the lymphatic channel of the lower limbs
and the severity of trophic disorders on the background
of chronic venous insufficiency was revealed. It was found
out that the antegrade lymph flow rate through superficial
lymphatic vessels decreases in proportion to the increase
of clinical class according to CEAP and is completely absent
at C5-C6, which is explained by retrograde flow and lymph
discharge into deep lymphatic vessels. The course of vari-
cose veins is manifested by deterioration of functional
state of lymphatic vessels, which leads to decompensated
state of lymphatic outflow.

Conclusion

Thus, the progression of chronic venous insufficiency
leads to proportional deterioration of the morphofunc-
tional state of the superficial lymphatic system, which
leads to the formation of lymphovenous insufficiency.
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Photodynamic therapy of Bowen’s disease

PHOTODYNAMIC THERAPY OF BOWEN'S DISEASE

Filonenko E.V.!, Ivanova-Radkevich V.I.2

'P.A. Herzen Moscow Oncology Research Center — branch of FSBI NMRRC of the Ministry
of Health of the Russian Federation, Moscow, Russia

’Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

Abstract

Bowen’s disease is a form of non-invasive (in situ) squamous cell skin cancer localized in the non-genital area. Russian and European clinical guide-
lines include photodynamic therapy (PDT) in the standard of care for patients with Bowen's disease. In the present review, the efficacy and safety
profile of different PDT regimens for Bowen’s disease are analyzed according to the available literature data. PDT can be used to treat large Bowen'’s
disease lesions localized in areas of the body characterized by severe healing and in cases where surgery is not feasible. Analysis of the results of
studies shows that PDT is superior in efficacy and cosmetic results to traditional local treatments such as 5-fluorouracil or cryotherapy. In all ana-
lyzed studies in patients with Bowen'’s disease, PDT achieved a significant clinical effect. Complete regression of pathologic foci was achieved in
67-100% of patients. In studies evaluating the recurrence rate of Bowen'’s disease after PDT, this value ranged from 2-28% with the range of 6-18%
in most of the studies. Most often, 5-aminolevulinic acid and its methyl ester are used for PDT in Bowen'’s disease. According to some researchers,
aminolevulinic acid allows to achieve a more long-term positive clinical effect with a lower incidence of painful reactions during treatment.

Key words: photodynamic therapy, Bowen’s disease, 5-aminolevulinic acid, 5-aminolevulinic acid methyl ester.
Contacts: Filonenko E.V., e-mail: elena.filonenko@list.ru

For citations: Filonenko E.V,, Ivanova-Radkevich V.I. Photodynamic therapy of Bowen's disease, Biomedical Photonics, 2023, vol. 12, no. 4, pp. 22-29.
doi: 10.24931/2413-9432-2023-12-4-22-29.

DPOTOOMNHAMUYECK A TEPAMNSA NMALUMNEHTOB
C BOJIE3HbIO BOY3HA

E.B. ®unonenko', B.U. Msanosa-Paakesny?

1«MOCKOBCKMI HOYYHO-MCCNEAOBATENBCKMIA OHKONOrUYECKMI MHCTUTYT uM. [1.A. TepueHa
— dunman OIBY «<HaumoHanbHbIN MEAMUMHCKUIA MCCNEefOBATENLCKMIM LEHTP PAAUONOTUM»
Murucrepcrea sgpasooxpaHerus Poceuickoin Penepaunm, Mocksa, Poccus
2Poceumckmit Yumnsepeutet apyx6el Hapoaos, Mockea, Poccus

Peslome

BonesHb boysHa — dopma HeMHBa3MBHOTO (in situ) NIOCKOKNETOYHOTO paka KoXu, TOKan30BaHHasA B HEreHuTanbHow obnactu. Poccuiickne
1 eBpoOreincKme KIIMHNYeCcKe pekoMeHAaLuy BKoYaloT doToanHamuyeckyto Tepanuto (OAT) B cTaHAapTbl IeYeHNA NaLMEHTOB C 6051e3HbI0
BoysHa. B HacToALlemM 0630pe No MMeLMMCA NUTepPaTypPHbIM JaHHbIM NPOaHann3npoBaHbl 3GGeKTUBHOCTL 1 Npodunb 6esonacHocTy pas-
NNYHbIX cxeM npumeHeHna OAT npu 6one3Hn boysHa. O[T MOXeT 6bITb MPUMEHEHa [1A BO3AENCTBUA Ha oyary 6onesHu boysHa 6onbLioro
pasmepa, SIoKanM30BaHHbIE Ha yYacTKax Tesla, XapakTepusyIoLLNXCA TAXKENbIM 3aXK1BNEHMEM, a TaKkxKe B Cllyyasx, Korga Xupypruyeckoe Bme-
LIaTeNbCTBO NPeACTaBNAeTCA HelenecoobpasHbiM. AHanu3 pesynbTaToB 1CCiefoBaHN nokasbisaeT, Yto O/IT npeBocxoanT No 3GpeKTrB-
HOCTW 1 KOCMETUYECKMM pe3yribTaTaM TPaAuLIVIOHHbIE MECTHbIE METOABI JIEYEHNE, Takne Kak MpUMeHeHne 5-GTopypaLna unm Kprotepa-
nuio. Bo Bcex NpoaHanu3npoBaHHbIX MCCNefoBaHNAX Y NaLMeHToB ¢ 6one3Hblo boysHa, OAT no3sonuna 4OCTUYb 3HAYVMOTO KIVHUYECKOTO
a¢pdekTa. MonHaa perpeccra NaToNOrMYeCKMX ovaros 6bina AocTUrHyTta y 67-100% naumeHToB. B nccnenoBaHmAX, OLeHMBaBLUMX YacTOTy
peumnpmBoB 6onesHun boysHa nocne OAT, 3HaueHVe STOro NoKasartesis CocTaBnAno 2-28%, B 60NbWUHCTBE NccnefoBaHni 6-18%. Yalle Bcero
ana OOT npu 6one3Hn boysHa NPMMEHAIOT 5-aM1HONEBYIMHOBYIO KUC/IOTY 1 ee MeTUoBbIN 3¢up. Mo AaHHbBIM HEKOTOPbIX 1ccnefoBaTenen
aMVHOJIEBYNIMHOBAA KNCIOTa MO3BOMIAET OCTUYb 60Nee JONTOCPOYHOrO MONOXKNTENIbHOTO KIIMHNYECKOro 3pdeKTa C MeHbLLEel YacTOTON pas-
BUTKA 6ONEBbIX PeaKLWi B MpoLiecce eyeHus.

KnioueBble cnoBa: ¢potoanHammueckan Tepanms, 6one3Hb boysHa, NNOCKOKNETOUHBIN pak KOXM in situ, 5-aMm1HONEBYNMHOBaA KUCOTa,
METUIIOBbIN 3GUP 5-aMUHONEBYIMHOBOW KACOTbI.

KonTakTbl: unoHeHko E.B., e-mail: elena.filonenko@list.ru

IOna untuposanusa: OunoHeHko E.B., MiBaHoBa-Pagkesuy B./. DoToguHammnyeckas Tepanusa naumeHToB ¢ 6one3Hbio boysHa // Biomedical
Photonics. - 2023.-T. 12, N2 4. — C. 22-29. doi: 10.24931/2413-9432-2023-12-4-22-29.
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Introduction

Bowen’s disease (first described in 1912) is a form of
intraepidermal (in situ) squamous cell skin cancer (SCSQC).
In addition to Bowen's disease, non-invasive forms of
SCSC also include Keir's erythroplasia. According to
current concepts, Bowen's disease is an in situ SCSC for
lesions located in non-genital areas [1,2]. In Bowen’s
disease, if untreated, pathologic foci continue to slowly
increase in size and may develop into an invasive form of
SCSC after many years [2].

Etiology and pathogenesis

The factors that provoke the development of Bowen'’s
disease include [2]:

* various types of irradiation (ultraviolet radiation,

radiation therapy)

* local action of carcinogenic compounds (e.g., arse-

nic)

« immunosuppressors (in particular, various drugs

with immunosuppressive effects)

¢ viruses (in a systematic review by Namgoong S. et

al. human papillomavirus (HPV) was found in 28.3%
of 904 extragenital in situ specimens of SCSC, with
HPV-16 being the most common, followed by HPV-
30(3])

¢ chronic trauma

+ dermatoses (e.g., common or chronic lupus erythe-

matosus)

+ seborrheic keratoses

etc.

Bowen’s disease develops slowly, but can progress to
invasive SCSC in about 10% of patients if not adequately
treated. At the same time, cases of SCSC developed in
patients with Bowen'’s disease are often more aggressive
than those arising in actinic keratoses [4].

Clinical manifestations

There are certain difficulties in diagnosing Bowen'’s
disease when differentiating it from various dermatoses.
This is due to the fact that Bowen’s disease often has no
specific clinical manifestations [5].

Pathologic foci in Bowen’s disease are usually well-
defined, asymptomatic erythematous hyperkeratotic
plaques with irregular well-defined borders, with tightly
seated dry scales on the surface. Foci appear more often
on areas of skin exposed to the sun, usually in light-
skinned people. The pigmented variant of Bowen's dis-
ease occurs in 1.7-5.5% of cases, mostly in men with
darker skin types, on sun-protected areas such as the
lower extremities [2].

One of the first signs to suspect Bowen’s disease may
be the absence of any response to topical anti-inflamma-
tory therapy [1,2].

At the onset of the disease, a small red spot (or
several spots) is observed on the skin, the surface of which

is covered with scales. The latter are easily removed from
the surface of the spot. Under the removed scales, a foci
with a moist and red surface is exposed, not accompa-
nied by subjective sensations. With disease progression,
the lesion thickens, an infiltrate appears, and in its place a
dense plaque with clear even boundaries is formed, which
can grow, become voluminous and rise above the skin
[2,5].
There are four clinical forms of Bowen’s disease [5]:
¢ anular, in which the plaque forms in the shape of
a circle;
* verrucous, in which wart-like growths appear on
the surface;
+ pigmented in the form of a plaque of dark color
(due to the content of a large amount of melanin);
+ acral form, accompanied by skin lesions of the nail
plate (more often on the lower extremities).

Diagnosis

Dermatoscopic examination is necessary to confirm
the diagnosis of Bowen’s disease. Bowen'’s disease usually
shows superficial areas of scaling, tortuous vessels (“glo-
merular”vessels) and/or red clots (“globular”vessels), and
small brown dots and globules in the pigmented variant.
If there is doubt about the diagnosis or if confirmation is
required before a particular treatment, the patient may
be scheduled for a punch biopsy to histologically reveal
full thickness epidermal dysplasia [1,2].

Therapy

Surgical removal

Standard surgical excision of a focus of Bowen’s dis-
ease is recommended when there is diagnostic uncer-
tainty regarding the invasiveness of the disease, as well
as in the recurrent form of the disease and in immu-
nocompromised patients. When performing surgical
removal, it is advisable to remove the pathologic focus
with a reserve of 3-5 mm [1,2].

In cases where it is important to preserve healthy tis-
sue as much as possible (e.g., when removing a patho-
logic focus in the eye area or nail plate), Mohs micro-
graphic surgery is the preferred option for surgical
removal [2].

If surgical treatment is not possible (e.g., due to
patient refusal of treatment, severe patient condition, or
unsatisfactory expected cosmetic results with surgery),
one of the local therapy options is recommended: curet-
tage and electrocoagulation, radiation therapy, cryode-
struction, photodynamic therapy, or local drugs with
antitumor activity [1,2,5,6].

Local drug therapy

In Bowen'’s disease with small lesions (less than 2 cm),
local application of 5% of 5-fluorouracil 1-2 times a day
for 3-4 weeks is recommended. This therapy may cause
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local side effects in the form of local inflammation, skin
ulceration at the sites of application, and scarring at the
site of lesions. In some cases, topical application of 5-flu-
orouracil is possible for larger lesions located in low-risk
areas [1,2].

According to the clinical guidelines of the British
Association of Dermatologists, local application of 5-flu-
orouracil cannot be recommended directly, but may be
considered as an alternative to other treatments (e.g.,
if the patient refuses other treatments) in patients with
large, localized lesions in areas where healing is usually
difficult (e.g., shins in elderly patients) and in immuno-
compromised patients for the treatment of multiple and
recurrent lesions [2,7-10].

Among other topical agents, 5% imiquimod may be
recommended in patients with Bowen’s disease (usually
only if other alternative treatments are not possible) [2].

Cryodestruction

Cryodestruction may be recommended as a first-
line treatment option for patients with small (<2 cm) in
situ SCSC lesions [2,7,9]. One cycle of cryotherapy with
freezing for 20-30 s or two cycles of 10-20 s is used to
treat lesions in Bowen'’s disease. According to the British
Association of Dermatologists, cryotherapy may be asso-
ciated with greater discomfort, poorer healing, and more
recurrences compared with scraping with cauterization.
The use of cryotherapy in patients with Bowen’s disease
with large lesions or lesions located on the shin (higher
probability of non-healing ulcers) and in immunocom-
promised patients is possible but should be considered
on an individual basis [2,9].

Curettage with cauterization

Curettage with cauterization is mainly used to treat
patients with small foci of Bowen’s disease [2]. After the
procedure, ulceration and prolonged healing of postop-
erative wounds are possible, so the age of the patient,
general skin condition, localization and size of the lesion
should be taken into account when prescribing this type
of therapy. Besides, it is possible to use curettage with
cauterization in immunocompromised patients [2].

Laser irradiation

Laser irradiation to target foci of Bowen'’s disease is
used when other treatments have been ineffective or
are not appropriate for the patient. The ablative CO,
laser is considered more effective than the non-ablative
neodymium:YAG laser [2].

Radiation therapy

Radiation therapy is performed only in immunocom-
petent patients with Bowen’s disease, usually when the
lesion is recurrent or unresponsive to other treatments,
or when surgery is inappropriate or of a high risk [2].

Filonenko E.V., Ivanova-Radkevich V.I.
Photodynamic therapy of Bowen’s disease

Photodynamic therapy

In recent years, the use of non-invasive therapies has
attracted increasing attention in the treatment of cancer
and precancerous lesions. Photodynamic therapy (PDT)
is one such conservative and non-invasive methods.
During PDT, antitumor immune responses are triggered
by nontoxic photosensitizers selectively accumulated in
pathological tissue, which convert oxygen into cytotoxic
reactive oxygen species under the action of light of a cer-
tain wavelength [11].

Numerous studies have confirmed that PDT demon-
strates high efficacy with excellent cosmetic results in
the treatment of superficial basal cell skin cancer [12],
actinic keratosis [13], SCSC in situ, including genital local-
ization [14], extramammary Paget’s cancer [15], mycosis
fungoides [16], and other tumor and pre-tumor diseases.

The aim of this review is to analyze the efficacy and
safety profile of different PDT regimens for Bowen'’s dis-
ease.

The efficacy of PDT for Bowen'’s disease is considered
to be equivalent or superior to local application of 5-fluo-
rouracil and cryotherapy [9,8,10]. The cosmetic outcome
with PDT is considered to be better compared to stan-
dard therapy. PDT can be used to treat large lesions,
lesions localized to areas of the body characterized by
severe healing, and in cases where surgery is not feasible
[171.

In 2016 the American Society for Dermatologic Sur-
gery approved protocols for the treatment of patients
with Bowen'’s disease by PDT [4]:

+ 5-aminolevulinic acid (5-ALA) topically, incubation
time 4 h, irradiation with a red light source, light
dose >100 J/cm?;

* 5-ALA methyl ester (MAL) topically, incubation time
3 h, irradiation with red light source, light dose
75-100 J/cm?.

The performed literature analysis allowed to identify

10 studies of PDT efficacy and safety in patients with
Bowen'’s disease since 2000, in which 20 or more (up to
335) patients have been included (see Table). Studies in
which PDT was performed in combination with other
therapies were not included in the analysis, as the results
of such studies do not allow estimating the contribution
to the efficacy of PDT specifically.

In 3 studies out of those included in the analysis
5-ALA was used for PDT, in 6 - MAL, in 1 study - in part
of patients 5-ALA, and in other part - MAL. The most fre-
quent light dose in the studies was 37-75 J/cm?, and 100-
105 J/cm? in 2 studies. The number of performed PDT
courses was usually 1-2, but in some studies it reached 6.

Effectiveness of PDT in Bowen’s disease

As can be seen from theTable, in all studies in patients
with Bowen'’s disease, PDT achieved a significant clini-
cal effect. Complete regression of pathologic foci was

24

BIOMEDICAL PHOTONICS T.12, N24/2023



FINLVAALIT 4O SMIIATY

|eAsa1ul buiuayiep
Inoy-g e ynm (;us/r
08 + 07) uonelpe.;
3|gnoq (¢

(fWd/r S7)
uonelpe. 3|6uls (L
:S9WAYDS uoljelpe
0M] JO uosiedwo)
BUHIHWILRE
wolregdaLHn Wigg

-0Deh-7 D ((WD/3K{T

*UOISSS uoneIpe.l 08 + 07) dUH3hALQO
ay1 buunp uied payiodai syusnied g ‘(dwiaYyds uoneipeul a|gnop S0oHLedydAglT (z
‘uonelpeui 3jgnop yum dnoib ayy uj © 10J) %88 Ul pue (SWwaYyds uoneipell (DK G/)
"BUHRhALIQO BOHED 9|buls e 10J) 9508 Ul 1099 |e10) By | SUHAhALIQO
Bwadg 08 BMHRMAIMO 219831109 *(BMH3hALQO OloHLRdNASH 90HLedYOHITQO (|
1I9Hegodund1oniades gotHamel G A 19WaXD BLiT) 9488 U (BMHIhALIQO OJOHLEdY elep oN BUHIhALIQO WaXD V1V-S [61]1200T
WaunHahALQo WigHLedNAgl > suuAdl g -OHI7O 19WaXD BLIT) 9608 LH9PPE MIGHLO| | XIGHHET 1oH xAatl sanHaHaed) MLV-S 0S/0t “|e 39 seeH ap
"JUSWI}LaJ} J9)JR SYIUOW 7| S9sed Jo  123y9 |eiyed Jo ased
%76 Ul }JNS3J D1319WISOD JUD||9JXD IO POOD) ul SYuowi ¢ Jsynje
‘046G d1ed 1usWieal) Jeaday
9sde|ay '$95IN0D § I91R %R ‘S9SIN0D 3|99M | JO [eAIDIUI
T 1a1Je 95€/ Jo D3kl dsuodsal [ediuld ue YUM $35SIn0D ¢
‘BUHDhIL SLOOL D3N ewsiadode
71 €9dan gaenALd 94/6 9 Lelduhead unsd OJOHRULOBh dBh
-9hMLIWION NIGHRALLO UL Mmodox -Au> g 2aw ¢ €adah
‘046G | a0anTnnad erolden BYH2haL do18o] |
elep oN  '802dAM  SLd0U 9¢6 ‘a0ddAN XA awdou “HoH | woures A/ G/ VN [£19002
XIGHHeY 1aH 06 €/ BLIELO OIONDIDhMHNLN BLOLIRH -daLHM D> eddAsi ¢ JND/KIT G/ MUVY-EW LLL/06 “|e 19 UoLIO\
"059 9184 DUDIINIDY *(S9SIN0D 7 19JE) %88
Ul PUB (95402 | J31JE) 959°99 Ul 199443 ||N4 SY99M 9 JO |eAIDIUI
‘050 809 ue UM S3SIn0d z-|
ejep oN -nifnnad ero1dep (80ddAy g aLooLl) 9488 7oH 9 woures WD/ 00L V1v-$ [8] €00C
XI9HHe 194  m (eadAy | aLooL) 94999 LHIPPE UIGHLO| | -da1Hm D> eddAM z-| AD/KIT 001 MLY-S €€/0T “le 39 wijes
‘0569 Ul pauleIuI_W SBM 109449 93 ‘Syjuow
Cl JSYY "%88 U1 S3SIN0D T 19}e 15919 ||n4
elep oN 9569 A BoLUmMHedX0D 119 de dan 7| €adaph eyep oN AWD/M SOL VIV-S 8{7/X1aHHe [81]1 100Z
XI9HHelT 1oH "9588 802dA 7 SLoOU LHIPPE UIGHLIO] | XI9HHeT 1oH JMO/KIT SOL MUY-S 19H e 12 euwlep

25

BUH3hAQO
WMKad

/ 901eho
0919hNLON
| x<80LHD
-uneu owdUNR

nnhyead 319HALDLRLUIKIH 10 91>oHanLadpPpe

10¢ ao0>dAx
09.1>3hUL0Y

doiresnung
-MDH30L0(

aseasap s,uamog yum syuaied ul Adelayy osiweuApoloyd Jo SSBUBAINDBLLD 8y} JO Alewwng

siqel

eHeA0g OI9HEBLr0Q 9 g01HauTeu A umuedal YoHdahUWBHUTOLOD BUHBHBWMAL ULdOHauLeldrAcad alaHHeT alqHIToga)
ehuroe]

5]
(7]
[2~]
%]
2
=
w
=
5]
=
[=]
=]
2
o
=
[=N
[
E
[-£]
=
=
2
E
(2]
=
=
=
[=]
g
[=]
—
o

Filonenko E.V., Ivanova-Radkevich V.I.

BIOMEDICAL PHOTONICS T.12, N24/2023



=
=
Q
=
[«b)
v
=]
[3~]
e
2]
>
o
o
2]
=
=
L
o
v
j
[«b)
o
=)
ic

[ab)
(7]
(3]
[-L]
RZ]
=
w
=
@
=
(=]
[aa]
—
o
=
=3
«
—
%]
=
=]
2
£
(1]
=
=
=
o
-—
o
=
a.

‘'SpunoMm |eyJadns Jo uoew.oy

9y} pue uoiewenbsap ‘ewayifia
pasuanadxa syuaned ays Jo jjey
K|91ewixoidde ‘sdnoib yyoq ui os|y
‘uled 219A3S

0} anp pa1dnuislul SeM JuswWeal)
‘dnouib 7y 2y3 ul syusned Jo 9z pue
dnoib y1y-§ 2y ul syuaned Jo %G uj
‘Hed x19HL1D>0HXxdag0u anH

-egogedgo v samHamAL=m ‘ewadinde
qOULrelToilgeH go1Hanel I9HNgoLoL
K oHdawndu xeuuAd X290 & a% Hej
‘Y09 YOHALMD

e€-en oHegdadu o199 SUHIhALA
MLV-EW uLAdI g aoLHaunel 9,z A

N YL(Y-S SULAdL g ‘aoLHamiew 946 £

%0°C — uonejyuswbidiadAy

‘0" — uoneyuawbidodAy ‘0p9-
eWaY3AID ‘988 — UOIIRWIOY JedS
%0'C — BNeLHawlnudauwml

‘0t — BUMRLHSWIMLOLIWN ‘040~ WL
-nde ‘9,8'g — a0ngAd anHesocgedgO

ejep oN
XI9HHET 19H

"Juswieas) buunp uonesuss buiuing
e S 193944 9PIS UOWIWOD }SOW dY |
‘BUHOhAL LHOWOW

9 BUHOWK 09109Ah — YMHILEE
XIGHALDLELIDWOH €1 01924 dimep

(syuaned jo 9¢gp) Uoneipes bulinp
uolesuas buiuing pue buibury
9J9A3S 0} 91_ISPOW ‘PA3RIS|0} |[DM
(80LHaVMNeU 95£6) BUHIhALQO BWadE
08 MH3LIALD NOHALID Off NOHHadaWA
10 BMHIXK 1 BMHESIGUeNOL SUHRIM
-Amo ‘aLdowmdoHadsu Bemodoy

elep oN
XI9HHeT LoH

FINLVIFLIT 4O SMIIATY

"05GS Ul paUlRUIeW SBM 10913 DY}
SUUOW 7| J33Je ‘0587 — D3 9dUa4INda)
“969/ U1312343 |[N} TTVIN YIM 1dd

"05G8 Ul paulejuIew SEM 109449 9}
SYUOW 7| I3} ‘957 — 93l 9dUDLINIDI
‘%8 Ul 13943 |4 TV-S YIM 1Ad
055G A BOUMHEAX0D L1adPe

29N 7| €9dah ‘0587 g0annad elolden
“%9L LA9PPE NIGHLIOL 33| (Y-EN O LTD
0558 A BOUMHRdX0) L3iadde

29N 7| €9dah ‘047 goaniiniiad eLoLden

%8 L9 DE nIaHLOU (-G D 1TTD

"%€'8L

— 9)BJ 2DUIINIBY %SG/ / Ul 302443 [|N4
‘%¢g'gl 809

-NTNNd eLoLdeR "04G’/ / IHIPPE NIGHLIO] |

‘passasse
U390 J0U dARY S9)eJ 9DUSLINIDY
"%¢S 12349 [|Ind

‘BHOHaMNO oH goaniniad eLoLden
‘06 S LI9PDE NIGHLO| |

*S3INS94 D119WISOD JUS|[90X]
"€ Y7L — 914 dUB1IND3Y

*069/ S| S9SIN0D OM] 19148 109443 ||NJ OY |
‘Letquhead

UMXD9hMLIWIOY XIGHTTOXd08ad | |

‘0€'y| aoaniinnad elolden

"%9L
902dAy xAalr awdou 119 Pe NIaHLo| |

‘06/°91 1B 9dUBLINISY
%001 32949 ||n4

‘05/'9| 80anTnnad eLoldep
%00 L LHPE YIaHLO| |

*0p1°/ 1 918J 9DUBIINDY
"%8°£8 12943 |IN4

051’/ 0aniinnad elolden
"068'/8 LHIPPE NIgHLO| |

1299 |eiyied Jo ased
ul SYpuow ¢ Jayje
1uawWea4) Jeaday
|99M | JO [eAID}UI
ue YlIm S3sInod 7
eLsiapde
0JOHhULOBh SBh
-Aud 9 29w ¢ €adah
B/HahaL doLgo| |
‘oH | woures
-daLtHKn D> exdAs 7

$95SIN0D 9-|
202dAN 9-|

399M | JO [eAIDIUI
Ue Y}IM S3SIn0d 7
‘T9H | wour
-egdoLHKM > eddAN 7

3939M | JO [eAID}UI
ue YIm S3sInNod 7
‘TOH | wour
-egdalHm > e2dAN 7

329M | JO [eAIDIUI
ue Y}Im $3sInod 7
‘TOH | wour
-egdaLHuM > eddAN 7

MO/[ LE
WO/KIT £E

/[ LE
JNI/KIT /€

ejep oN
XI9HHeT L1oH

WD/ 8€
JND/KIT 8€

[D/[ G/

JND/KIT G/

A/ LS
JNI/KIT /€

(suols9|

9€L) TYW
‘(suolss|

SS) VV-S
(aoleno

9€ 1) MUIV-EW
‘(aoleno

S9) UY-S

VYW
AUY-EW

YW
AUV-EW

YW
AUV-EW

VN

AUV-EW

YW
AUV-EW

l6L/LLL

€Th/See

¥9/%9

LS/Ly

€v/0€

Li7/e3ep oN
Li/X19H
-Helr 1aH

[sz]
610C “|e19
eppJen-anbi|y

[vel L102
“le1s Jeez

[ea]
910T “|e1®
1061g-1n0jeYy

[czlzioz “le
39 o]anydni

Lzl Loz “le
19 IUIYDDIARD)

[0z] 800T
“|e 18 uojuld
-eJeAez|e)

BIOMEDICAL PHOTONICS T.12, N24/2023

26



Filonenko E.V., Ivanova-Radkevich V.I.
Photodynamic therapy of Bowen’s disease

achieved in 67-100% of patients. In studies evaluating
the recurrence rate, the value was 2-28%, in most studies
it was 6-18%.

Interesting comparative data on the efficacy of 5-ALA
and MAL were obtained in a study by Alique-Garcia et al.
[25]. The authors of the study showed that the efficacy
was significantly higher with 5-ALA. Thus, in PDT with
5-ALA, the full effect was obtained in 87% of patients,
while in PDT with MAL it was seen only in 76% of
patients. The difference in efficacy amounted to 11%. In
12 months after treatment this difference became even
greater — 30% (85% vs. 55%). Thus, it can be concluded
that the effect after PDT with 5-ALA is maintained longer
than after PDT with MAL.

Safety of PDT in Bowen’s disease

In most studies, the authors reported painful sensa-
tions in patients during irradiation of the pathologic
focus [21,22,23]. In rare cases, treatment had to be inter-
rupted due to intolerable pain (from the data by Alique-
Garcia et al. [25]: treatment was interrupted in 2-5% of
patients). Most authors also point out developing local
skin reactions: erythremia, scar formation, hypo- and
hyperpigmentation, and desquamation. Most of these
adverse events were reversible [24,25].

Number of PDT courses

The number of PDT courses required to achieve a clin-
ically meaningful effect in the treatment of Bowen'’s dis-
ease remains a debated issue. For example, the Scottish
PDT Center in Dundee, after performing approximately
5000 PDT treatments in patients with Bowen'’s disease,
estimates incomplete clearance after 4 PDT sessions as a
treatment failure. The Center claims that the majority of
patients they treated who had complete clearance after
PDT achieved it after 2, rarely after 4 sessions [26]. How-
ever, there are examples in the literature when patients
achieved full recovery after more sessions, for example, 6
[23,27]. Each patient should be individually evaluated on
a case-by-case basis when administering PDT [25].

Factors associated with unfavorable prognosis of PDT

In a study by Zaar et al. [24] the following factors asso-
ciated with poor prognosis in patients with Bowen’s dis-
ease treated with PDT were identified: large lesion size (>
2 cm) and a single PDT session. In another recent study
in which patients with SCSC in situ were treated with PDT
with 20% 5-ALA solution, it was reported that longer incu-
bation time with 5-ALA, smaller tumor diameter, and facial
location were associated with increased efficacy [28].
The dependence of treatment efficacy on the size of the
pathologic focus was also confirmed in a study by Mor-
ton et al. [7]. Another study showed that severe atypia and
older age were associated with an increased risk of treat-
ment failure in PDT of patients with Bowen'’s disease [29].

Several studies have shown that immunocompro-
mised patients with Bowen’s disease had an initial rate
of complete effect with PDT was comparable to the main
cohort of immunocompetent patients, but a higher rate
of recurrence within the first year after treatment was
observed in this group [21,30].

Comparative analysis of the efficacy and safety of treat-
ment of Bowen'’s disease by different methods

An important issue is the comparison of PDT with
other treatments for Bowen’s disease according to effi-
cacy and safety criteria.

Several direct comparative studies of the efficacy
and safety of PDT and other treatments for patients with
Bowen'’s disease have been described in the literature.

A study by Morton et al. [7] showed that cosmetic
outcome after 3 months was good or excellent in 94%
of patients receiving PDT with MAL, compared with 66%
with cryotherapy and 76% with 5-fluorouracil, and was
maintained for 12 months.

In the study by Salim et al. [8] it is shown that PDT
with 5-ALA in patients with Bowen's disease was accom-
panied by better clinical results than topical application
of 5-fluorouracil: the immediate clinical effect was 88%
in the PDT group versus 67% with 5-fluorouracil. After 12
months, complete clinical clearance rates were 82% and
48%, respectively. In addition, PDT demonstrated a bet-
ter safety profile compared to 5-fluorouracil. With the lat-
ter, 7 patients developed severe eczematous reactions, 3
patients developed ulceration and 2 patients developed
erosions. No such reactions occurred after PDT.

A meta-analysis performed in 2020 confirmed that
PDT is more effective than 5-fluorouracil and cryother-
apy for the treatment of Bowen'’s disease. However, the
authors found no significant differences in recurrence
rates after treatment with PDT and other treatments
(5-fluorouracil and cryotherapy) [9]. In a 2022 meta-anal-
ysis of 4 clinical trials involving 292 patients, PDT also
showed a higher complete response rate and improved
cosmetic results, but also a reduced recurrence rate com-
pared with cryotherapy and 5-fluorouracil [10].

In some studies, the efficacy of PDT was lower than
for other topical therapies.

For example, in a study by Park et al. [6] the medical
records of 121 patients at Seoul St. Mary’s Hospital in Seoul
with Bowen'’s disease were analyzed. The treatment meth-
ods were surgical excision, cryotherapy, PDT, and imiqui-
mod. The mean treatment period was longest for cryo-
therapy, followed by imiquimod, PDT, and surgical exci-
sion (119, 88, 68, and 1 day, respectively). The therapeutic
efficacy was highest in the surgical removal group (100%)
and lowest in the PDT group (62.5%). The recurrence rate
was highest in the imiquimod group (33.33%). The authors
of the study note that 9% of patients who received cryo-
therapy developed satellite lesions during the follow-up
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period, which requires careful follow-up after treatment of
patients with Bowen'’s disease by cryotherapy [6].

Conclusion

The present data allow us to consider PDT as one
of the options for first-line therapy in Bowen'’s disease.
Most studies show that PDT is more effective and safer
than 5-fluorouracil and cryotherapy in Bowen’s disease
[4,5,8,9,10,25]. PDT provides excellent cosmetic results
and is generally well tolerated by patients with minimal
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side effects [17,19,21,22]. The use of PDT is most relevant
in patients with Bowen’s disease for whom surgery is
contraindicated for any reason, patients with multiple
lesions [17], foci located on the lower extremities [25]
and with recurrent Bowen’s disease [17].

Although there are many different PDT protocols for
Bowen'’s disease, most studies perform 2 courses of PDT 7
days apart using red light (= 630 nm) at a dose of approx-
imately 37 J/cm? after application of 5-ALA or MAL under
occlusion for 3-4 h to obtain optimal results [20,22,24,25].
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PHOTODYNAMIC THERAPY FOR A PATIENT WITH BASAL
CELL SKIN CANCER OF THE LOWER EYELID (CLINICAL CASE)

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

Abstract

The article provides an example of successful treatment of a patient with basal cell skin cancer of the lower eyelid of the right eye, stage IB
cT2aNOMO, with the presence of concomitant pathology — a decrease in the activity of plasma factor XIl of blood coagulation (Hageman disease).
The patient’s medical history is associated with long-term ineffective treatment of the tumor with Curaderm ointment. After diagnosis and further
examination at the Moscow Research Institute named after. P.A. Herzen, at the Center for Laser and Photodynamic Diagnostics and Therapy of
Tumors, the patient underwent organ-preserving treatment using photodynamic therapy. 1 course of photodynamic therapy with the photosen-
sitizer chlorin e6 was carried out. Complete tumor regression was obtained; relapse-free follow-up period was 1 year.

Key words: basal cell skin cancer, photodynamic therapy, photosensitizer.
Contacts: Filonenko E.V., e-mail: elena.filonenko@list.ru

For citations: Filonenko E.V., Grigoryevykh N.I. Photodynamic therapy for a patient with basal cell skin cancer of the lower eyelid (clinical case),
Biomedical Photonics, 2023, vol. 12, no. 4, pp. 30-32. doi: 10.24931/2413-9432-2023-12-4-30-32.

POTOOAMHAMMYECKAS TEPAMUS BOJIBHOM
BA3AJIbBHOKETOYHbIM PAKOM KOXM HUXHETO BEKA
(KITMHUYECKOE HABJTIIOAEHME)

E.B. ®unonenko, H.U. lpuropbeebix

«MOCKOBCKMI HOYYHO-UCCNEROBATENBCKMIA OHKOMNOTMYECKMIA MHCTUTYT M. [1.A. TepueHa
— dununan OIBY «HaumoHanbHbI MEAMUMHCKMIA UCCNIEA0BATENLCKMI LEHTP PAAMONOTUMY
Murucrepcrea 3gpasooxpaHerus Poceuickoin Penepaunm, Mocksa, Poccus

Pe3siome
B cTatbe npviBefeH NMpuMmep YCMeLwHOro fieYeHns 60sbHOM 6a3anbHOKIIETOUHbIM PAaKOM KOXWM HUXKHEro Beka npasoro rnasa Ib ctagun
cT2aNOMO ¢ Hannumnem comyTCTBYIOLLEN NATONOMMM — CHUXKEHVE akKTUBHOCTY nnasmeHHoro ¢aktopa Xl ceepTbiBaHUA KpoBy (6onesHb Xare-
MaHa). AHaMHe3 3a6o1eBaHUA NALVEHTKY CBA3aH C ANMUTENbHBIM HeSPHEKTUBHbBIM JIEYUEHNEM OMyXON Ma3bio KypagepM. lNocne NnocTtaHOBKM
OvarHosa un goobcnegosanus B MHAOW mm. T.A. TepueHa, B LleHTpe nasepHoi 1 ¢oTogmHaMUyeckon ANarHoCTUKM 1 Tepanuy onyxonen
nauMeHTKe NPoBefEeHO opraHoCoXpaHstoLLee ieyeHne MeTogom GoToanHammyecko Tepanui. MposeaeH 1 Kypc poToguHaMmUYeckon Tepa-
num ¢ GoToCEHCUONNN3ATOPOM XJTIOPUH €6. MonyyeHa NoNHasA perpeccus onyxonu, CPok 6e3peLnarBHOro HabmoaeHns — 1 rog,.

KnioueBble cnoBa: 6a3a/ibHOKNETOUHbIN PaK KOXK, GoTogMHAMUYeCKan Tepanus, GoToceHcMbunmnsaTop.
KonTakTbl: unoHeHko E.B., e-mail: elena.filonenko@list.ru

[Ana untupoBanusa: GunoHeHko E.B., lpuropbesbix H.U. DoToarHammueckas Tepanius 60/bHO 6a3anbHOKIETOUHbIM PAKOM KOXI HUMKHETO
BeKa (KnuHuuyeckoe HabnoaeHue) // Biomedical Photonics. — 2023. - T. 12, N2 4. — C. 30-32.. doi: 10.24931/2413-9432-2023-12-4-30-32.

Basal cell skin cancer (BCSC or basal cell carcinoma  In men it ranks third after lung and prostate cancer. In
(BCQ)) is one of the most common tumors in Russia. In women it is second only to breast cancer. According to
the Russian Federation, the incidence of skin cancer statistical data, in 2022, the prevalence of malignant
ranks first (both sexes) among all malignant neoplasms.  tumors of the skin (except melanoma) in the Russian
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population was 298.9 per 100 thousand population,
which is 18.47% higher than the level in 2012 (252.3).
In Russia, 584,061 all cancers were registered in 2022,
of which skin cancers (except melanoma) accounted
for 79,124 patients. In 2022, skin cancers (except mela-
noma) were registered in stages -1l in 96.8% of cases, in
stage Ill - in 2.3%, stage IV —in 0.6% [1].

According to the literature, BCC is most often local-
ized on the skin of the head and neck [2]. According to
a 27-year retrospective review of 5,755 cases of BCC,
tumors were more common in high-risk areas (central
face, eyebrows, nose, lips, chin, ear, temporal areas) and
were greater than or equal to 6 mm in diameter, and
tumors in moderate risk areas (cheeks, forehead, scalp,
neck, jawline, lower leg) were greater than or equal to
10 mm in diameter. BCC in the head and neck region,
including the “H zone” or “mask zone” of the face, has
a higher risk and propensity for recurrence than those
developing in the trunk and extremities [3].

According to the clinical recommendations of the
Association of Oncologists of Russia, for the treatment
of patients with BCC of the central zone of the face, it
is recommended for all patients with an established
diagnosis of low risk, where surgery and radiation for
any reason are contraindicated or inappropriate, or the
patient refuses due to dissatisfaction with the expected
cosmetic results, or due to the general condition of the
patient, etc., it is recommended to carry out any of the
destructive treatment methods: curettage, electroco-
agulation, cryodestruction, photodynamic therapy
(PDT) or use topical agents with antitumor activity.
All patients diagnosed with high-risk BCC are recom-
mended to undergo tumor removal with intraoperative
monitoring of all (peripheral and deep) resection mar-
gins during a pathological and anatomical examination
of the surgical material [4].

Clinical recommendations of the NCCN regulate the
use of curettage and electrodissection, surgery, radia-
tion treatment, PDT, imiquimod, and cryotherapy for
the treatment of patients with an established diagnosis
of BCC of the central zone of the face at low risk in this
localization. For patients diagnosed with high-risk BCC,
surgical treatment is recommended; for inoperable
patients, radiation therapy is recommended [5].

In recent decades, significant clinical material has
been accumulated indicating the effectiveness of PDT
regardless of tumor location [6].

Clinical case

We present a clinical observation. Patient A., born in
1983, in 2015 noted the appearance of a formation in the
form of a pimple in the skin of the lower eyelid of the
right eye. In 2016, the patient went to the skin and vene-
real disease clinic at the place of residence, where a cyto-
logical examination of scrapings from the formation was

performed and BCC was verified. The patient was sent to
the oncology clinic at the place of residence. Radiation
treatment was offered, which the patient refused.

Next, the patient contacted the Federal State Bud-
getary Institution “National Medical Research Center of
Oncology named after. N.N. Blokhin” of the Russian Min-
istry of Health, where therapy with Curaderm ointment
was prescribed and lasted more than a year. During
treatment, the tumor continued to grow. In June 2022,
the patient contacted the Federal State Autonomous
Educational Institution of Higher Education “First Mos-
cow State Medical University named after. .M. Seche-
nov” of the Ministry of Health of Russia, where a biopsy
was performed on July 21, 2022 and the diagnosis of
BCC was confirmed.

In August 2022, the patient independently contacted
the PA. Herzen Moscow Oncology Research Center, glass
slides were reviewed, the diagnosis was confirmed (No.
22/1-01533 - BCC of glandular-cystic structure). Upon
presentation, a tumor formation was detected on the
skin of the lower eyelid of the right eye, spreading to the
ciliary edge of the eyelid, with a maximum size of up to
1.7 cm in the form of an infiltrate with an exophytic com-
ponent and cicatricial changes in the center.

According to ultrasound data of a tumor of the skin
of the lower eyelid on the right and the lymph nodes
of the neck: in the projection of the detected changes
in the skin of the eyelid, a formation is visualized, rising
above the surface of the skin, of a hypoechoic homo-
geneous structure, with smooth, clear contours, mod-
erately vascularized, measuring about 5.5x2.5x4 mm,
where 2.5 mm is the thickness, and the contour of the
basal layer can be clearly traced - no obvious signs of
invasion have been identified behind it.

The thickness of the skin outside the formation is
about 1.2 mm. On the neck on both sides, including the
submandibular, pre- and paratracheal, supraclavicu-
lar areas, along the main vascular bundles and along
the posterolateral surfaces of the neck, pathologically
changed and enlarged lymph nodes and additional
pathological formations are not visualized. Final report:
echography of skin formation of the lower eyelid on the
right is without signs of invasion beyond the basal layer
and without signs of atypical changes in the lymph
nodes of the neck.

The clinical situation was discussed at an extended
consultation, where the patient was recommended for
surgical treatment, and was hospitalized in the micro-
surgical department. During the preoperative examina-
tion, deviations in the hemostatic system were revealed:
aPTT was outside the measurement range, lupus anti-
coagulant was outside the measurement range.

Due to pronounced hypocoagulation according
to laboratory tests, surgical intervention was not per-
formed, the patient was sent for further examination in
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Photodynamic therapy for a patient with basal cell skin cancer of the lower eyelid (clinical case)
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Fig. Photo of the lower eyelid of patient A.: a — tumor before PDT; b — scar in the tumor area 6 months after PDT; ¢ — scar in the tumor

area 1 year after PDT.

order to identify the genesis of the blood clotting disor-
der. The patient was consulted at the Federal State Bud-
getary Institution “National Medical Research Center for
Hematology” of the Ministry of Health of Russia; addi-
tional examination revealed a decrease in the activity
of plasma factor XlI of blood coagulation (Hageman'’s
disease), and a plan for a follow-up examination was
drawn up for 12 weeks.

Patient at the P.A. Herzen Moscow Oncology Research
Center was re-discussed at the council: taking into
account the concomitant pathology of the hemostatic
system (Hageman'’s disease, deficiency of the 12th clot-
ting factor), which requires a lengthy clarifying examina-
tion, the localization and nature of tumor growth. The
patient was recommended to undergo PDT.

On November 10, 2022 PDT course was completed
(Fig.). The patient tolerated the treatment satisfac-
torily, there were no complications. The patient was
observed for a year without relapse with a good cos-
metic result.

This clinical observation demonstrates the effec-
tiveness of the PDT method in the treatment of stage
cT2aNOMO BCC localized in the skin of the eyelids.
Despite the presence of concomitant pathology asso-
ciated with severe hypocoagulation and the spread of
tumor infiltration to the ciliated edge of the eyelid, the
treatment was carried out without complications; after
PDT, not only complete tumor removal was obtained,
but also a good cosmetic effect.
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