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ABSTRACT

Purpose of the study. To investigate the feasibility of applying a method of visual diagnosis of basal cell carcinoma (BCC)
under ultraviolet (UV) light using Photoditazine for determining tumor margins in clinical practice.

Patients and Methods. The study was conducted at the Department of Reconstructive and Plastic Surgery and Oncology,
National Medical Research Center for Oncology. Sixty patients (men and women) with cytologically verified stage I-1l BCC
were included. Among them, 30 patients (15 men and 15 women) presented with a superficial growth pattern, and 30 patients
(15 men and 15 women) with a solid growth pattern. In all cases, Photoditazine gel-penetrant was applied topically to the tumor
surface and the surrounding area (1.5-2 cm) for 30 minutes. The gel was then removed with a gauze swab moistened with
distilled water. Under UV light in a dark room, a characteristic fuchsia fluorescence of the tumor and a pale or dark-red halo
around the lesion were observed. This enabled assessment of the tumor spread into adjacent tissues that initially appeared
visually unaffected.

Results. The study yielded the following findings: in 33 patients, the peritumoral area showed no fluorescence, whereas in
27 patients, zones of enhanced fluorescence ("hot spots") were detected around the tumor. These areas exhibited a round
or irregular shape and were characterized by an intense dark-red fluorescence surrounding the tumor focus. Extensive "hot
spots" indicated active adsorption of the photosensitizer in the area, which may result from altered hormonal and metabolic
properties of the peritumoral skin. In cases where extensive peritumoral fluorescence was identified, the area should be
included within the resection field as a potentially high-risk zone for subsequent recurrence.

Conclusion. The proposed method is simple to use, does not require expensive equipment or systemic administration of
the photosensitizer, and therefore avoids patient inconvenience and precautionary restrictions. Detection of peritumoral
fluorescence enables accurate determination of true tumor margins and facilitates subsequent surgical excision with an
optimal margin from the visible edge of the lesion. These advantages support the recommendation of this method for broad
implementation in routine practice of specialized medical institutions.
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3.1.6. OHkonorus, nyyesas Tepanus

OPUT'MHANbHAA CTATbA

MeToa onpeaeneHus rpaHuLL, pesekumum b6a3anbHOKNETOYHOTO paKa KoXu

H. W. Napuna™, 10. C. WLaToea, E. M. ®panuusHuy, B. A. bangoskuHa, B. B. Mo3aHsakoBa, B. M. JlerocTaes,
0. B. Xoxnosa, H. A. 3axapoBa

OIBY «HaumoHanbHbI MeSULIMHCKWIA CCnesoBaTeNbCKUi LLEHTP OHKonoruu» MuHucTepcTBa 3apaBooxpaHenus Poccuiickoin Gegepauumy,
r. PoctoB-Ha-[loHy, Poccuiickas ®epepauus
X xnatali717@mail.ru

PE3IOME

Llenb nccnepoBaHus. /13yyeHne BO3MOXHOCTU MPUMEHEHMS B KIMHUYECKOW NPaKTUKe MeTofa BU3yanbHOW ANarHOCTUKMN
6a3aIbHOK/IETOYHOrO Paka KOXu B yNbTPaduoeTOBOM CBETE C UCNOMb30BaHWeM GoToauTasnHa ANA onpefeneHus rpaHuy,
pacrnpocTpaHeHus Onyxonun.

MauueHTbl M MeToAbI. [laHHOe UccreaoBaHve NPOBOAUIIOCH Ha 6a3e OTAeNeHUs PEKOHCTPYKTUBHO-NIACTUHECKON XUPYPriu
n oHkonorum OrbY «HauunoHanbHbI MeAULIMHCKUIA UCCIe[0BaTENbCKUI LIEHTP OHKoIornm» MUHUCTEPCTBa 34paBooXpa-
HeHusa Poccuiickor Pepepaumn. B uccnenoBaHme 6b1av BKOYEHbI 60 MY>XXUWH M XXEHLLMH C LIUTONOMMYeCKH BepudurLmnpo-
BaHHbIM 6a3a/IbHOKETOYHBIM pakoM Koxu I=Il ctaguu, n3 Hux: 30 yenosek (15 MyXXUMH 1 15 XEHLUMH) C MOBEPXHOCTHBIM
TURNOM pocTa onyxonu, 30 YenoBek (15 MyXXUMH M 15 XEHLUUH) C CONUAHBIM TUMOM POCTa onyxonu. Bcem nauneHTam Ha
MOBEPXHOCTb ONYXONN M 30HY BOKPYr Hee (1,5-2 cM) HaHocuscs renb-neHeTpaTop GoToanTasuH B BUAE annavkauum Ha
30 MuH., 3aTeM yaansanca MapneBou candeTkon, CMOYEHHOW AUCTUNNMPOBAHHON BOAOW. [laniee B TEMHOM MOMELLEHUU NpU
NMOMOLLM yNbTPadUoNeTOBOro UCTOYHMKA CBETA OTMEYAsIOCh XapakTepHOe CBEYEHME OMyX0u LBeTa hyKcum 1 6efHbli
WNK TEMHO-KPaCHbI Opeon BOKPYr onyxonu. Takum o6pa3om onpeaensiocb pacnpocTpaHeHue onyxoneBoro npowecca Ha
OKpY>KaloLL e, n3HavyasbHO BU3yasibHO He MBMEHEHHbIE TKaHMU.

Pesynbratbl. B xofe nccnegoBaHus 6biiv NonyyeHbl crepytolime pesynbratbl: y 33 nauMeHToOB 30Ha BOKPYr ONyXonu He
[EeMOHCTPMpPOBana HUKaKoro CBeYeHNs, Toraa Kak y 27 — Habtoaanuch y4acTKu NOBbILEHHOW (iyopecLeHLnm BOKpYr
OMyXONW — TaK Ha3blBaeMble «3aCBETbI». 3TN 061aCTV UMENUN OKPYTIIYIO UM HENpaBWUsibHYIO GOpPMY 1 XapaKTepu3oBanuch
MHTEHCMBHbIM TEMHO-KPACHbIM CBEYEHUEM, OKPYXKaIOLLEM OMyX0JEBbI oyar. O6LIMPHbIe «3aCBeTbl» CBUAETENIbCTBYIOT 06
aKTWBHOW agcop6ummn poToceHcnbunmnsaTopa B AaHHOM 0651aCTH, KOTopas BO3HUKAET BCEACTBUE U3MEHEHUSA FOPMOHabHO-
MeTab0o/IMYeCKMX CBOUCTB KOXM BOKPYr onyxosiun. MNpu BbIABNEHUN OGLUMPHOTO NEPUTYMOPANIbHOIO «3acBeTa» AaHHYo
obnacTb crnefyeT BK/OUYaTb B pe3eLupyemoe nosie Kak NoTeHLManbHO OnacHyo 30Hy B OTHOLLEHWUMW NOC/IEAYIOLLEro peLm-
AVBUPOBaHUSA.

3aknioyeHue. MNpegnaraemblii MeTOZ NPOCT B UCMOb30BaHUW, He TpebyeT AOPOrocTosLLero 060pyAoBaHNA U CUCTEMHOIO
nyT BBefAeHUs HOTOCEHCMBMIM3aTopa, YTO NO3BOMSET U36exaTb PsiAa HeyAO6CTB U COGMIOAEHNUS Mep NPefOCTOPOX-
HOCTW MaumeHTamu. MeputymopanbHaa GpayopecLeHLua No3BoseT onpeAennTb UCTUHHbIE rPaHnLLbl pacnpocTpaHeHus
OMyX0/1eBOr0 MpoLecca 1 BbIMOMHUTb JajibHelLlee XMPYPruyecKoe nccevyeHme ¢ onTuMasbHbIM OTCTYNOM OT BUAMMOIO
Kpasi OnyxosieBoro nopaxeHus. Bce BbilenepeyncieHHble JOCTOMHCTBA NO3BOJISAIOT PEKOMEHA0BATb AaHHbIN MeToA ANA
LUIMPOKOro BHEAPEHUS B PYTUHHYIO MPaKTUKY CrieLyann3npoBaHHbIX NeYebHbIX YUpeXLeHWA.

KntoueBble cnoBa: 6a3anbHOKNETOYHbIN PaK KOXWU, d)OTO,qMTaSMH, peunaune, TIMHUA pe3eKkunu, yJ'IpraCbMOJ'IeTOBbIIZ cBeT

[Ons uutuposanus: JlapuHa H. U, Watosa (0. C., ®paHuusHy E. M., bBaHgoBkuHa B. A., Mo3gxskoBa B. B., lleroctaes B. M., XoxnoBsa 0. B., 3axapoBa H. A.
MeTog onpefenexus rpaHuL pe3ekLmuy 6azanbHOKNETOYHOrO paka Koxu. l0xHo-Poccuiickuii oHkonoruyeckuii xypHan. 2025; 6(3): 45-52.
https://doi.org/10.37748/2686-9039-2025-6-3-5, https://elibrary.ru/kuzycl

[na koppecnoxaeHuun: Jlapuxa Hatanua MBaHoBHa — acnupaHT 0TAeNeHns PEKOHCTPYKTUBHO-NNACTUYECKON XUPYPIUN U OHKONOTUK,
OrbY «HauuoHanbHbIi MeAULMHCKMIA ccnefoBaTeNbCKNiA LIEHTP OHKonorum» MuHucTepcTea 3apaBooxpaHeHuns Poccuiickoii depepaumm,
r. PoctoB-Ha-[loHy, Poccuiickas ®epepauus

Appec: 344037, Poccuiickas ®epepauus, r. PoctoB-Ha-[loHy, yn. 14-a nuHus, 4. 63

E-mail: xnatali717@mail.ru

ORCID: https://orcid.org/0000-0002-0433-7060

SPIN: 4275-4945, AuthorID: 1216233

ResearcherID: JFS-0292-2023
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MHpOpMMPOBaHHOE Cornacue NoyYeHo OT BCEX YYaCTHUKOB UCCNEL0BAHUA

®uHaHcupoBaHue: (pMHaHCMpPOBaHWe AaHHOI PaboTbl He MPOBOAUNOCH

KOHONMKT MHTepecoB: Bce aBTOPbI 3asABAAIOT 06 OTCYTCTBUM ABHbIX N NOTEHLMaNbHbIX KOHd)J'IIAKTOB WHTEPECOB, CBA3AHHbIX C ny6nwkaume|71 HacTosLeNn cTaTbk
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BACKGROUND

Due to its high prevalence and increasing in-
cidence, the timely and accurate diagnosis and
treatment of basal cell carcinoma (BCC) of the
skin remain a relevant focus of numerous studies
and innovative developments. The tumor microen-
vironment plays a pivotal role in BCC carcinogen-
esis. It is becoming increasingly evident that the
stromal microenvironment, in which neoplastic
cells develop, exerts a profound influence on many
stages of cancer progression [1]. Detection of tu-
mor cells in the perifocal zone is possible only
through histological examination of surgical spec-
imens following excision. It is well established
that the visually unchanged skin surrounding
a neoplasm undergoes structural and biochemi-
cal alterations, thereby creating a so-called "tumor
bed". In cases of incomplete excision, this area
may become a source of continued tumor growth
or recurrence.

One of the non-invasive treatment modalities
for BCC is photodynamic therapy (PDT). Prior to
the procedure, a photosensitizer (PS) is adminis-
tered intravenously, which becomes selectively
adsorbed in tumor cells (exposure time ~3 hours).
Currently, second-generation photosensitizers are
widely used; unlike those of the first generation,
they are activated by light in the long-wavelength
red region of the spectrum (A = 650-680 nm).
They penetrate deeper into tissues, accumulate
more selectively in tumor cells, and are eliminated
more rapidly from the body [2-4].

Several second-generation photosensitizers
derived from chlorin e6 (such as Photoditazine)
were developed between 1996 and 1998 by Prof.
G. V. Ponomarev at the Institute of Biomedical
Chemistry, Russian Academy of Sciences (RF Pat-
ent No. 2144538). Clinical trials of Photoditazine
commenced in 1998 at the State Research Center
of Laser Medicine. Among second-generation PSs,
chlorin derivatives such as Radachlorin (Rada-
pharma, Russia), Photoditazine (Veta-Grand LLC,
Russia), Photolon (Belmedpreparaty, Belarus), and
Foscan (Biolitec AG, Germany) are the most widely
applied in clinical practice [4].

Photoditazine accumulates rapidly in tumor
tissues, reaching maximum concentration within
1.5-2.5 hours [5]. It demonstrates high photody-
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namic activity and has several advantages com-
pared to other chlorin e6 derivatives:

— a high selectivity index for tumor accumula-
tion versus surrounding intact tissues (10, com-
pared with 6 for Radachlorin and 4 for Photo-
lon) [5-7];

- high quantum yield owing to its monomeric,
hydrophilic, and homogeneous properties, ensur-
ing strong phototoxicity [5];

— the ability to bind to tumor cell mem-
branes [8];

- a lower therapeutic dose (0.3-1.5 mg/kg
body weight) compared to Radachlorin (0.5—
2.4 mg/kg) and Photolon (2.5-3.0 mg/kg).

The clinical efficacy of PDT using Photo-
ditazine has been reported in several stud-
ies [9-12]. Two methods of administration
have been described: intravenous (RF Patent No.
2347567, RF Patent No. 2482893) and topical
(RF Patent No. 2286780). Photoditazine (N-di-
methylglucamine salt of chlorin e6) accumulates
most intensively in proliferating areas. Its struc-
tural formula is provided in [13]. In the electronic
absorption spectrum, Photoditazine exhibits five
characteristic absorption bands with maxima at
400+ 2 nm, 504 £2 nm, 534 + 2 nm, 608 + 2 nm,
and 662 + 2 nm (RF Patent No. 2448745, publ.
27.04.2012, A61B 5/06). The main absorption
peak occurs at 402 nm, where energy require-
ments for excitation are threefold lower than in
the 660-nm spectrum.

The intravenous route of administration pos-
es certain limitations for patients: for two days
post-infusion, they must observe precautionary
measures avoid direct sunlight, preferably remain
indoors until sunset, and wear UV-protective sun-
glasses.

The pharmaceutical company Veta-Grand
manufactures Photoditazine as a 0.5 % topical
gel-penetrant [4]. Registration certificate: No. FSR
2012/13043, dated 06/08/2017. Chemical name:
N-dimethylglucamine salt of chlorin e6. Descrip-
tion: greenish polymer gel for topical use. Dosage
form: 0.5 ml, 1.0 ml, or 2.0 ml of gel supplied in
a 2.0 ml disposable injection syringe with a plastic
cap in sterile packaging. Composition: 1 ml of gel
contains 5 mg of the active substance (Photodi-
tazine) and excipients (methylhydroxyethylcellu-
lose ethers).
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An alternative technique contact fluorescent
biomicroscopy using acridine orange (con-
centration 1:5000) is described in RF Patent
No. 23887376. This method requires specialized
contact lenses (LK 25 x 0.75) and costly equip-
ment (LUMAM-I1Z), configured for detection in
a broad spectral range (480-700 nm), which sig-
nificantly limits its use in routine clinical practice.
This technique identifies BCC tumor complexes by
detecting clusters of intensely fluorescent cells
against the background of green fluorescence of
the intercellular matrix and collagen fibers, thereby
enabling diagnosis of BCC.

Purpose of the study. To evaluate the feasibil-
ity of applying a method of visual diagnosis of
basal cell carcinoma under ultraviolet light using
Photoditazine for determining tumor margins in
clinical practice.

PATIENTS AND METHODS

The study included 60 patients of both sexes:
30 men and 30 women with stage I-Il basal cell
carcinoma (BCC) of the skin. The diagnosis of

BCC had been cytologically verified at the pre-hos-
pital stage. The cohort comprised 15 patients
with the nodular growth pattern and 15 with the
superficial growth pattern, none of whom had re-
ceived prior treatment. In all cases, Photoditazine
gel-penetrant was applied topically as an occlu-
sive dressing to the tumor surface and the visually
unchanged skin surrounding the lesion, extending
1.5-2 cm from the tumor margin. The dosage was
calculated as 1 ml of gel per 3—-5 cm? of treated
surface, with an exposure time of 30 minutes.
Following application, the gel was removed from
the tumor and adjacent skin with a gauze swab
moistened with distilled water. In a darkened
room, under directed ultraviolet (UV) light, char-
acteristic fuchsia fluorescence of the carcinoma
and a pale or dark-red halo surrounding the lesion
were observed and documented by photographic
registration.

The following results were obtained: in 33
patients (55 %), the peritumoral zone exhibited
no fluorescence (Fig. 1), whereas in 27 patients
(45 %), areas of increased peritumoral fluores-
cence so-called "hot spots" were detected (Fig. 2).

Fig. 1. Under directed ultraviolet light: skin of the lumbar region
with a tumor lesion (basal cell carcinoma of the back, TINOMO,
stage |, clinical group 2). Photoditazine gel-penetrant was applied
to the tumor surface and the peritumoral zone. No fluorescence
of the perifocal area is observed
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Fig. 2. Under directed ultraviolet light: skin of the left cheek with
a tumor lesion (basal cell carcinoma of the left cheek, TTNOMO,
stage |, clinical group 2). Photoditazine gel-penetrant was applied
to the tumor surface and the peritumoral zone. An extensive round-
shaped peritumoral "hot spots" is observed around the tumor
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These regions displayed either round or irregu-
lar contours and were characterized by intense
dark-red fluorescence encircling the tumor focus.
In our view, such areas should be unconditionally
included in the resection field, as they represent
potentially hazardous zones with respect to local
recurrence. Active adsorption of the photosensitiz-
er in these regions indicates alterations in the hor-
monal and metabolic properties of the peritumoral
skin, thereby signifying the formation of a tumor
field.Additionally, growth factor content, receptor
expression, and fibrinolytic system activity were
analyzed in the surgical material obtained after
tumor excision. Our previously published findings
demonstrated that, despite the absence of tumor
cells at the resection margin, elevated levels of
VEGF-A, VEGF-C, TGF-B, and EGF [14], along with
activation of the fibrinolytic system [15], contribut-
ed to continued malignant growth. This was con-
firmed by recurrence diagnosed 12-15 months
postoperatively in three male patients with sol-
id-type BCC who had exhibited the most extensive
peritumoral "hot spots".

The total time required for the diagnostic pro-
cedure prior to surgery did not exceed 70 minutes.
Indication for use of the proposed method: cyto-
logically verified BCC.

STUDY RESULTS AND DISCUSSION

Among 60 patients, peritumoral "hot spots”
were detected in 27 cases (45.0 %): in 24 patients
(40.0 %) with solid-type tumor growth and in 3 pa-
tients (5.0 %) with superficial-type growth. For
these patients, surgical excision was performed
with a margin greater than 4 mm from the fluo-
rescent zone. In cases with a pale peritumoral
halo or without fluorescence, standard excision
with a 4-mm margin from the visible tumor border
was carried out. In all cases, histological analysis
confirmed the radicality of surgery: the tumors
were completely excised within healthy tissues,
with no evidence of malignant growth at the re-
section margins.

Example of clinical use of the proposed method
can be illustrated by the following case records.

Example No. 1. Patient I., female, 71 years old.
History: a flat pink spot appeared 3 years ago,
periodically covered with a crust, slowly increased

l0xHo-Poccuitckuii onkonornyeckuii xypHan 2025. T. 6, N 3. C. 45-52
B., Neroctaes B. M., Xoxnosa 0. B., 3axapoBa H. A. MeTog onpegenexus rpaHu
peseKLum 6a3anbHOKIETOYHOrO paka Koxm

in size, treated with Akriderm — without improve-
ment. Local status: on the skin of the left lumbar
region — a flat pink lesion measuring 0.6 x 1.3 cm
in diameter, without ulceration. Dermatoscopy
with HEINE DELTA 20 revealed arborizing vessels
(presumably basal cell carcinoma). After cytolog-
ical examination, the result was obtained — a few
groups of basal cell carcinoma on the background
of basal cell hyperplasia with proliferation, with
polymorphism of some cells, hyperkeratosis. Pho-
toditazine gel-penetrant was applied to the lesion
and peritumoral zone, then examined under direct-
ed ultraviolet light. No peritumoral fluorescence
was observed. The tumor was surgically excised
according to clinical guidelines with a 4-mm mar-
gin from the visible edge. The skin-fat flap with
the tumor, 1.4 x 2.1 cm, was sent for histological
examination. Final histology: superficial basal cell
carcinoma without ulceration, without vascular or
perineural invasion, with focal lymphocytic peri-
tumoral infiltration, maximum horizontal spread
9.5 mm, thickness 0.3 mm. No tumor cells de-
tected at the resection margins, pT1. Result: the
patient was followed for 1 year and 3 months with-
out signs of recurrence.

Example No. 2. Patient M., male, 55 years old.
History: according to the patient, a "pimple" ap-
peared 1.5 years ago, self-treated with celandine,
followed by ulcer formation and gradual growth.
Local status: on the skin of the left cheek — a pink
lesion measuring 0.8 cm in diameter, irregular in
shape, with central ulceration and pearly rolled
borders. Dermatoscopy with HEINE DELTA 20 re-
vealed an ulcerated defect with elevated rolled
edges and arborizing vessels (presumably bas-
al cell carcinoma). Cytological examination
confirmed basal cell carcinoma. Photoditazine
gel-penetrant was applied to the lesion and peritu-
moral zone, then examined under directed ultravio-
let light. An extensive round peritumoral “hot spot”
was detected around the tumor. The lesion was
surgically excised with a 7-mm margin from the
visible edge, taking into account the fluorescence
zone. The excised skin-fat flap, 1.5 cm in diameter,
was sent for histological examination. Flap plasty
was performed to close the defect. Final histology:
basal cell carcinoma, nodular form, solid variant.
Clark level IV invasion. Tumor thickness — 2 mm.
The tumor was excised within healthy tissues,
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pT1. Result: the patient was followed for 1 year
and 2 months without signs of recurrence.

Among patients with solid-type tumor growth,
three male patients developed recurrence with-
in 12-15 months after treatment. All had shown
extensive peritumoral "hot spots". In our previ-
ously published studies, metabolic changes in
the peritumoral zone of these patients were de-
scribed [14]. In particular, elevated concentrations
of VEGF-A and VEGF-C were found both in tumor
tissue and in the peritumoral zone, as well as in
conditionally healthy skin, preceding the devel-
opment of recurrence. Thus, these indicators are
prognostically significant markers of recurrence
risk (RF Patent No. 2823211 C1, 07/22/2024).

In addition, in patients with nodular BCC who
subsequently developed recurrences, activation of
the fibrinolytic system was observed both in the
tumor and in the peritumoral zone [15]. This com-
bination of changes reflected metabolic distur-
bances characteristic of an extended tumor field
and created prerequisites for local recurrence.

The obtained data emphasize the importance of
a comprehensive assessment of not only morpho-
logical but also molecular and biological features
of the tumor and surrounding tissues for predict-
ing disease progression.

CONCLUSION

Thus, the results obtained indicate that de-
termining the true boundaries of tumor cell
spread by the method of photosensitization has
significant advantages over known diagnostic
approaches for BCC. Its application allows: 1.
to determine the boundaries of tumor spread
with maximum accuracy; 2. to perform the study
without systemic administration of the drug; 3.
to carry out subsequent surgical excision with
an optimal margin.

It is recommended to implement the use of the
photosensitization method into routine practice,
as it does not require expensive specialized equip-
ment, is effective, and is simple to perform.
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