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Abstract

We report the experience of radical treatment by photodynamic therapy of patients with squamous cell carcinoma of oral cavity with serious side
diseases. Completed treatment of two patients with serious side diseases (HIV infection with associated pulmonary hypertension of high degree
and cardiac pathology) suffered from cancer of oral cavity. Extensive surgical treatment and/or aggressive course of chemoradiation therapy were
not indicated to them due to concomitant pathology. Both patients were diagnosed with squamous cell carcinoma of oral cavity, with appropriate
stage Ist. cTINOMO. Patients received treatment by photodynamic therapy with chorine photosensitizer in dose 1.0 mg/kg. Options of photody-
namic were: output power — 1.5W, power density — 0.31 W/cm?, light dose — 300 J/cm?. After one time session of photodynamic therapy, in both
cases full response was diagnosed (according to RECIST 1.1). In one case the second session of photodynamic therapy was performed due to con-
comitant disease of oral cavity - multiply lesions of leukoplakia and after was diagnosed full remission of all lesions. Major adverse event was pain
during the first 5-7 days after treatment, curable by painkillers. Follow-up (IQR) was 12 and 18 month respectively with no evidence of progression.
It is available to avoid extensive surgical treatment and aggressive course of chemoradiation therapy (as an alternative) with the use of photody-
namic therapy. Photodynamic therapy is minimally invasive method of radical treatment of localized squamous cell carcinoma of oral cavity with
minimal adverse events, and could be especially relevant in patients with serious concomitant diseases.
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Pesiome
B HacToAwel paboTe NPOAEMOHCTPMPOBAH OMbIT PaAUKanbHOro IeYEHUA COMATUUYECKM OTATOLLEHHbIX MaLMEHTOB C NIOCKOKIETOUHbIM PakoM
CNM3NCTON 06ONOUKM NMOMOCTU PTa MPU NoMoLLy oToauHaMmMUecKon Tepanuu. MpoBeAeHO NeyeHre ABYX COMATUUYECKN OTATOLEHHbIX MaLu-
eHTOB (BUY nHbeKLMA ¢ accoLMnMpoBaHHON NIEFOYHON FMnepTeH3Vel BbICOKOW CTEMNEHN 1 BbIPaXXEHHOW KapAraibHOV NaTosorvel), KoTopbiM
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6bI10 HE NMOKa3aHO BbIMOHEHVIE OBLUMPHbIX XMPYPrUYECKUX BMELLATENbCTB /WM MPOBEAEHNE arpecciBHON XMMMOIYYEBO TEpanuu B CBA3N
C HaMuVeM BbipaXKeHHOW COMYTCTBYOLLEN NaToNorMn. Y 060X naLyeHToB 6bin AUarHOCTVPOBaH MIOCKOK/IETOUHbIN pak ClIM3MCTON 060104KN
MoJIOCTU PTa, PAcMpPOCTPAHEHHOCTb OMyXONeBOro npotecca cootsetctoBana ctaguu | cTTNOMO. MauveHTam 6bina BbinonHeHa GpoToanHa-
MuYeckasn Tepanuvsa ¢ GOTOCEHCHOMIN3AaTOPOM XJIOPUHOBOTO psAAa B fose 1,0 Mr/Kr. MapameTpbl 065yyeHmns: BbIXogHaA MOLHOCTb — 1,5 BT,
NAOTHOCTb MowHocTK — 0,31 BT/cm?, cBeToBas go3a — 300 [Ix/cm?. Mocne ogHoro Kypca GoToguHaMMUYECKon Tepanumn y o60ux naynueHToB
AMarHocTpoBaHa NonHasa pe3opbuna nepsuyHoro onyxonesoro ovara (no RECIST 1.1), Ho B nepBoM KnMHMYecKom ciyyae 6bin npoBeaeH
NMOBTOPHbBIN KypcC GpOTOAMHAMMYECKO Tepanvmn B CBA3MN C COYETAHHON NaTOJNIOrMel CM3MCTON 060TIOYKM MOJTIOCTU PTa — MHOXECTBEHHbBIMY
ouaramu nerikonnakun. B pesynbtate neyeHna TaK xe Obliia OTMeUeHa NosHaA Perpeccus BCcex o4aros Nekonnakum. OCHOBHbIM HexenaTesib-
HbIM ABNIEHNEM ABNANacb 60/1b B TeYeHWe NepBbIx 5-7 IHe Nocne BMeLlaTebCTBa, YCNeLHO Kynmpyemasa HeHapKOTUYeCK M aHabreTukamu.
Mepuop HabnogeHns (IQR) nauneHToB cocTaBun 12 1 18 Mec COOTBETCTBEHHO, 6€3 NPU3HAKOB peLyAavBa 1 MeTacTa3oB. bnarogapa ucnosnb-
30BaHMI0 METOAVKN GpOTOANHAMMYECKO Tepanuu y NaLMeHTOB yAanoch n3bexarb NpoBeAeHNA OOLNPHbIX XUPYPrMyecknx BMELLaTebCTs, a
TaKXe OTKa3aTbCA OT arPeCcCMBHOW CXeMbl XMMMOJYyYeBO Tepannu, Kak anbTepHaTUBbI XMPYypruveckoin metoguke. GotoanHammnyeckas Tepa-
nyA ABNAETCA MaJIONHBA3VIBHOW METOANKON PaAnKanbHOrO JIeYeHWsA IOKaM30BaHHOTO MJIOCKOKIETOYHOTO paKa MONOCTM pTa C MUHVMAsTbHbIM
KOJNYECTBOM OC/IOKHEHMIA, MO3TOMY OCOOEHHO aKTyaslbHOM 3Ta METOAMKA ABAAETCA Y NALMEHTOB C BbIPaXKEHHOW COMYTCTBYIOLLEN NATONOTEN.
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Introduction

According to international and Russian clinical guide-
lines, the main method of treating oral cancer is the sur-
gical method. In the absence of contraindications, it is
recommended to remove the primary lesion within intact
tissues [1]. Based on the results of a routine morphological
study and evaluation of prognostically unfavorable fac-
tors, such as extranodal spread of metastases in the lymph
nodes of the neck (ENE +), positive (R1), or close margins
(<5mm) of resection, primary tumor with a prevalence
of pT3-4, metastases to regional lymph nodes pN2 -3,
metastases in the IV and V locoregional groups, the pres-
ence of perineural, perivascular, perilymphatic invasion,
the method of adjuvant treatment (radiation or chemora-
diotherapy) is developed, or dynamic monitoring in their
absence is carried out [2,3,4].

An alternative to the surgical technique is external
beam radiation therapy (EBRT) or chemoradiotherapy
(CRT) alone, with a total focal dose of up to 72 Gy in the
area of the primary focus and up to 63 Gy in the area of
subclinical distribution [5]. It is possible to use brachy-
therapy as an independent method of radical treatment
of oral cancer using radionuclides Ir-192, CF-252, and oth-
ers [6,7]. Chemotherapy and targeted therapy are used
in combination and/or alone, mainly as a palliative tech-
nique in patients who are not indicated for other curative
treatments. At the same time, highly toxic schemes with
platinum preparations and immunotherapy with pd-L1
inhibitors are recommended in the first line [8,9,10].

Surgery is an invasive method of treatment with the
possible development of various complications, up to
lethal. At the same time, it is not always possible to con-
duct full-scale social and cosmetic rehabilitation, which
reduces the quality of life. In addition, this type of treat-

ment is not recommended in elderly and/or somatically
burdened patients.

CRT, as an alternative to surgical treatment, is most
effective with platinum drugs, leading to the develop-
ment of adverse reactions such as nephrotoxicity, cardio-
toxicity, polyneuropathy, hearing loss, and others. With
chemoradiation therapy, for the eradication of a tumor
of the oral cavity in an independent variant, delivery of
the total doses exceeding the tolerance of the surround-
ing normal tissues is required, which, in turn, leads to the
development of such complications as mucositis, osteo-
myelitis, hyposalivation, long-term non-healing ulcerative
processes in the oral cavity and at the site of radiation
delivery. Thus, the choice of treatment tactics in elderly
and/or somatically burdened patients is a difficult task for
an oncologist. Treatment of oral cancer should not only
be radical, with a minimum number of complications but
should also maintain the patient’s quality of life at the “pre-
operative”level [11].

Photodynamic therapy (PDT) can be used as an inde-
pendent, radical option for the treatment of malignant
neoplasms of the oral cavity, corresponding to stage T1-T2
and with an invasion depth of up to 7 mm, in the absence
of alternative methods of radical treatment, such as sur-
gery, EBRT, and CRT. In a retrospective meta-analysis com-
paring the results of treatment of malignant neoplasms of
the oral cavity (surgical method and PDT), the effective-
ness was comparable, however, after PDT, there was a sig-
nificant improvement in the quality of life compared with
the surgical method [11].

In the analysis of 43 studies of the effectiveness of PDT
in a total of 2121 patients with malignant neoplasms of
the head and neck (mainly of the oral cavity), with T1-T2
prevalence, the best response was found in cancer of the
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tongue. Complete regression was observed in 94.4% of
cases, and 5-year survival was 84.2% [12]. PDT can also be
used as a palliative treatment for locally advanced head
and neck tumors when other local treatment methods
(surgery, radiation therapy) have been exhausted [13,14].
During PDT, not only remote irradiation with laser light can
be performed but also interstitial irradiation to reduce the
volume of massive tumor foci [15]. In this case, it is possible
to achieve remission and/or symptomatic improvement
in the form of a decrease in pain, bleeding, and tumor
decay. A multicenter study was conducted to evaluate the
effectiveness of PDT as a palliative treatment for locally
advanced unresectable head and neck cancer, which
resulted in a clinical response in 53% of patients. Tumor
size decreased by more than 50% in 28% of patients. Com-
plete regression of neoplasms was noted in 17% of cases.
The median survival in the study was 226 days, which is
longer than after conventional chemotherapy. In addition,
there were no significant side effects associated with PDT
in patients [16]. The use of PDT does not exclude the possi-
bility of simultaneous or sequential use of other treatment
methods, such as surgery, chemoradiotherapy, chemo-
and immunotherapy [12,16,17].

Clinical observation 1

Patient P, born in 1978, addressed to the A. Tsyb Medi-
cal Radiological Research Centre with complaints of an
ulcerative defect in the mucosa of the alveolar bone of the
lower jaw on the right (Fig. 1a).

Examination in the retromalar region on the right
revealed a tumor with uneven, indistinct edges, ulcer-
ation, and bleeding on contact. Moreover, multiple diffuse
foci of erosive-ulcerative leukoplakia were noted (Fig. 1b)
with the formation of islet foci of stage 2 epitheliitis, mod-
erately painful on contact. Regional lymph nodes were not
enlarged.

Histological examination against the background of
leukoplakia revealed invasive moderately differentiated
squamous cell carcinoma.

Computed tomography revealed a rounded area of
increased accumulation of a contrast agent near the angle
of the lower jaw. The area was with fuzzy boundaries, with
maximum visible dimensions of 10x8 mm, and an inva-
sion depth of up to 4 mm. No destructive changes from
the side of the adjacent part of the body of the lower jaw
were observed. According to ultrasound data, no enlarged
lymph nodes in the neck were found in the supraclavicular
and subclavian areas.

The main diagnosis was cancer of the retromolar
region on the right of stage | cTINOMO. During the addi-
tional examination, the patient was diagnosed with severe
comorbidity — HIV infection of stage 4A (against the back-
ground of antiretroviral therapy) and HIV-associated high
pulmonary hypertension. Severe cardiac pathology was
also diagnosed - chronic heart failure, circulatory disor-
ders 2A, functional class 2 with preservation of the ejec-
tion fraction of 56%. Dilated cardiomyopathy was also
revealed. The patient had a history of chronic viral hepa-

C

Puc. 1. Pak peTpomonsipHoi o6nactu
cnpaBa:

a — onyxonb go ®AT;

b — conyTcTBylOWan nenKonnakus
BepxHero He6a cnpaBa;

c — 21-e cytkn nocne PAT;

d — 6 mec nocne ®AT;

e — 12 mec nocne AT

Fig. 1. Cancer of the right retromolar
region:

a — tumor before PDT;

b - leukoplakia of the right upper palate;
c — 21st day after PDT;

d - 6 months after PDT;

e — 12 months after PDT
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titis C without replication and chronic obstructive pulmo-
nary disease of bronchitis type. From the endocrinological
pathology, primary hypothyroidism in the subcompensa-
tion stage, metabolic syndrome, insulin resistance, and
obesity of the 2nd degree were diagnosed. A varicose dis-
ease of the lower extremities of stage 2 was also present.

Thus, according to the P-POSSUM scale, the risk of
lethal complications during surgery reached 40%.

Aninterdisciplinary consultation was held with the par-
ticipation of surgeons, radiologists, chemotherapists, and
specialists from the PDT department. Taking into account
the long-term immunosuppression, multiple foci of leu-
koplakia, the presence of inflammatory changes in the
oral mucosa, and high risks of complications when radical
doses of radiation therapy are administered against the
background of comorbidities, a decision of conducting an
independent PDT course was made.

The patient underwent PDT with the photolon photo-
sensitizer, administered intravenously at a dose of 1.0 mg/
kg. For pain management, Ketorolac solution 1.0 ml IM,
Promedol 2% 1.0 ml IM, and Relanium 0.5% 2.0 ml IM were
used with additionally made local anesthesia with ropiva-
caine solution. Three hours after the introduction of the
photosensitizer, PDT was performed with the laser light
source - “Latus 2" (662 nm), remote irradiation of the neo-
plasm at a power density of 0.31 W/cm?, the light energy
density of 300 J/cm?, with the number of fields — 1, and the
procedure time of 16 min.

After PDT, initial signs of hemorrhagic necrosis, and
edema were noted. By the 10th day, a hemorrhagic scab
was formed in the form of a fibrin film. By the 14th day,
marginal rejection of necrotic tissues, and by the 21st day,
active epithelialization (Fig. 1c) occurred.

The patient was discharged from the hospital on the
3rd day after PDT.

Epithelialization of the wound defect occurred on an
outpatient basis with drugs with anti-inflammatory and
reparative properties. Complete healing with a good func-
tional and cosmetic effect was noted after 8 weeks.

At the follow-up examination 6 months after the treat-
ment, new foci of leukoplakia of small sizes up to 10 mm
were diagnosed (Fig. 1d) and a second course of PDT was
performed.

Currently (12 months from the start of the treatment),
the patient is under dynamic observation without signs
of disease progression (Fig. 1f) with a preserved somatic
status (ECOG 0).

Clinical observation 2

Patient A., born in 1932, addressed to the A. Tsyb Medi-
cal Radiological Research Centre with complaints of a
mass in the area of the buccal mucosa on the right.

During a clinical examination of the mucosa of the
right cheek in the posterior sections, a tumor of an erosive-
ulcerative nature of growth, with fuzzy, uneven edges, up
to 1.2 cm in size, was determined (Fig. 2a). Regional lymph
nodes were not enlarged.

A moderately differentiated nonkeratinizing squa-
mous cell carcinoma was concluded from the histological
examination. To clarify the prevalence of the process, and
the presence of regional and distant metastasis, an instru-
mental examination was performed. According to MRI in
the area of the buccal mucosa, a focus of increased accu-
mulation of a contrast agent was identified, with fuzzy
boundaries and maximum visible dimensions of 12x8
mm, with an invasion depth of up to 6 mm. Destructive
changes from the side of the adjacent part of the body of
the lower jaw were not observed. An ultrasound examina-
tion of the mucous membrane of the right cheek revealed
a hypoechoic formation with a fuzzy, uneven contour, and
an invasion depth of 4.7-5 mm. Enlarged lymph nodes in
the neck, supraclavicular and infraclavicular areas were
not detected.

The main diagnosis was cancer of the buccal mucosa
of stage Il cT2NOMO. The patient had several comorbidi-
ties. From cardiac pathology, the patient suffered from
arterial hypertension stage |l risk 4, and coronary heart
disease with atherosclerosis of the aorta, heart valves,

b 7 c

Puc. 2. PaKk cnu3ncTor npaBo Weku: a — onyxonb fo ®AT; b — 3-e cytku nocne OAT; ¢ — 18 mec nocne AT
Fig. 2. Cancer of the mucous membrane of the right cheek: a — tumor before PDT; b — 3st day after PDT; ¢ — 18 months after PDT
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coronary arteries, circulatory disorders 2A, chronic heart
failure, with functional class 2, and preserved ejection
fraction of 67%. In history, surgery for an abdominal aor-
tic aneurysm was performed. Besides, chronic kidney
disease, stage 4, with a glomerular filtration rate of 28
ml/min, and a varicose disease of the lower extremities
3 tbsp presented.

Taking into account the prevalence of the tumor
process, severe comorbidity, age, and extent of the pro-
posed surgical intervention, PDT was proposed as an
alternative independent treatment at the inter-depart-
mental consultation.

The patient underwent PDT with photolon adminis-
tered intravenously at a dose of 1.0 mg/kg. Ketorolac solu-
tion 1.0 ml IM, Promedol 2% solution 1.0 ml IM, Relanium
0.5% 2.0 ml IM, and additional local anesthesia with ropi-
vacaine solution were used to stop the pain syndrome.

PDT was carried out three hours after the injection
with the laser light source - “Latus 2" (662 nm), remote irra-
diation of the neoplasm at a power density of 0.31 W/cm?,
the light energy density of 300 J/cm?, with the number of
fields - 1, and the procedure time of 16 min.

The patient was discharged from the hospital on the
3rd day after PDT. The signs of hemorrhagic necrosis and
edema were noted locally (Fig. 2b).

At the follow-up period of 18 months, no signs of local
recurrence and metastasis were detected (Fig. 2¢).

Discussion

In the presented clinical examples, PDT was per-
formed on patients from different age groups (43 and
89 years, respectively), in whom, according to the clinical
and instrumental examination, the cNO status of regional
lymph nodes was confirmed and the depth of invasion of
the primary focus was 4 and 6 mm, respectively. PDT was
chosen as an alternative treatment option since surgical
intervention or chemoradiotherapy was associated with
the risk of developing severe complications due to the
presence of severe comorbidities.

PDT was not accompanied by technical difficulties
(Fig. 3). In both cases, one irradiation field was sufficient to
cover the tumor lesion of the oral mucosa and areas of the
potential subclinical lesion (0.5 cm from the visible bound-
aries of the tumor). In addition, it did not require a long
stay in the hospital, the patients were discharged on the
3rd day after treatment.

Adverse events included pain (grade 1 CTCAE) and
edema (grade 1 CTCAE), which were managed with non-
steroidal anti-inflammatory drugs and decongestant
therapy.

Both patients were diagnosed with complete resorp-
tion of the primary tumor focus (according to RECIST 1.1)
against the background of a single course of PDT. However,
in the first clinical case, a second course of PDT was per-
formed due to a combined pathology of the oral mucosa

Puc. 3. CeaHc ®AT
Fig. 3. PDT treatment

- multiple foci of leukoplakia. A complete regression of all
foci of leukoplakia was noted. The follow-up period (IQR)
of patients was 12 and 18 months, respectively, without
signs of recurrence and metastases.

Conclusion

The presented clinical experience demonstrates
the possibilities of PDT as a minimally invasive, effective
method of radical treatment of T1-T2 cancer of the oral
mucosa. PDT with chlorin-type photosensitizers may be
an alternative treatment option for elderly and somatically
burdened patients in whom major surgery and/or aggres-
sive chemoradiotherapy are associated with the develop-
ment of serious complications. This method is particularly
relevant in the treatment of combined pathology of the
oral mucosa, such as oncopathology and mucosal leuko-
plakia. However, for a comprehensive assessment of effi-
cacy and adverse events and the development of indica-
tions and contraindications, an analysis of a larger number
of patients is required.

In the case of malignant neoplasms of the oral cavity,
at certain treatment stages, with both radical and pallia-
tive goals, it is possible to use such modern technology as
PDT, which has a pronounced antitumor effect and, at the
same time, is distinguished by the selectivity of tumor tis-
sue damage, the absence of significant local and systemic
side effects and the possibility of repeating courses.
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