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Abstract

The article presents a clinical case of successful elimination of mechanical jaundice by means of a course of photodynamic therapy in a patient
with a malignant neoplasm of the major duodenal papilla and multimorbid concomitant pathology. The patient, admitted with a clinical picture of
mechanical jaundice, after additional examination was given a final diagnosis - moderately differentiated adenocarcinoma of the major duodenal
papilla, stage lla (T2NOMO), complicated by moderate mechanical jaundice. After primary stenting, a series of three consecutive courses of combined
systemic and local photodynamic therapy were performed with a three-month interval between them. During the last course, stent migration
into the duodenum was detected. Nevertheless, the complex therapy allowed to effectively eliminate the manifestations of mechanical jaundice,
stabilize the patient's condition, prevent further growth of the primary tumor, restore the patency of the ducts of the major duodenal papilla
and avoid relapses of mechanical jaundice, despite the migration of the stent. This experience demonstrates the promise of the photodynamic
approach for solving complex clinical situations associated with tumor damage to the biliary system and allows to consider this method as an
alternative in situations of high risk of complications of traditional surgery.
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MHOTIOKYPCOBAS ®OTOANHAMUNYHECKAS

TEPATUNA Y MAUMNEHTA CO 3JTOKAYECTBEHHbBIM
HOBOOBPA3OBAHMEM BOJIbLLOTO AYOOAEHAJIBHOIO
COCOYKA. KITMHUYECKMM CITYYAM

A.E. Uenmax', 4.H. WWorixet', E.A. Lleitmax’, H.K. began?, A.C. MakapeHnkog®
TANTaMCKMI rOCYaOPCTBEHHBIN MEAMUMHCKMI yHuBepcuTeT, Baprayn, Poccus
2AnTanckmit KpaeBomn oHkonorMyeckuin aucnancep, baprayn, Poccus
lopoackas 6onbHuua Neb, baprayn, Poccua

Peslome
B ctatbe npeacTaBneH KAMHWYECKUIA Cilyyall YCNeLwHOro YCTPAHEHNA MEXaHNUYECKOW XENTyX/ NoCpeACcTBOM NPoBeAeHUs KypcoBol ¢oTo-
OUHAMUYeCKol Tepanuy y NauueHTa co 3/10KayecTBEHHbIM HOBOOOPa3oBaHEM 6GOJbLLOTO AyOofAeHaNbHOrO COCOYKa ¥ MylbTUMOP6OUAHON
COMyTCTBYylOLEN natonorueil. MayueHTy, MOCTYNMBLUEMY C KIMHUYECKON KapTUHOW MEXaHUYeCKoW XenTyxu, nocse JoobcnenoBaHns 6bin
NoCTaB/ieH OKOHYaTesbHbIV AMarHo3 — yMepeHHo AnddepeHUpoBaHHas afgeHoKapLHoMa 60sbLIoro AyoAeHasbHOFO COCOYKa, ctaguu lla
(T2NOMO), ocnoXXHeHHaA MeXaHUYEeCKOW XEeNTyXOoN CpefHel cTeneHmn TaxecTu. [locne NepBMYHOIO CTEHTMPOBAHUA BbINMOMHEHa cepusa U3
TPEX NocnefoBaTesIbHbIX KyPCOB KOMOUHMPOBAHHOW CUCTEMHOW U JIOKaJIbHOW GpOTOAMHAMUYECKON Tepanu ¢ TPEXMECAYHbIM UHTEPBANIOM
MeXay HUMU. Bo Bpems nocnefHero Kypca 6biia BbiiBNieHa MUTPaLMA CTEHTa B ABEHAALATUNEPCTHYIO KMLLKY. TeM He MeHee, KOMMIeKCHas
Tepanua no3Bonuna 3pGEKTVBHO YCTPAHUTb NPOABNEHNA MEXaHNYECKO XENTYXW, CTabunn3npoBaTb COCTOAHWE NaLMeHTa, NPefoTBPaTUTb
JanbHENWN POCT NEePBUYHON OMyXOJY, BOCCTAaHOBUTb NMPOXOANMOCTb NMPOTOKOB 6OJIbLLOrO yOAeHaNbHOro COCoUKa 1 13bexaTb peunan-
BOB MEXaHUYeCKOMN XeNnTyXu, HECMOTPA Ha MUFPaLuio CTeHTa. [JaHHbI OMbIT 4EMOHCTPUPYET NepcnekTMBHOCTb GOTOAMHAMUYECKOTO NOA-
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XoAa AnAa peweHnA CNOXHbIX KIMHUYeCKUX cmyauvnh, CBA3aHHbIX C OMNYyXO0JiEBbIM MOpPakeHnem 6|/|m/|apH0|7| CUCTEMbI 1 MO3BOJIAET pacCMaTpun-
BaTb 3TOT METO KakK anbTepHaTBHOE CPeACTBO B CUTYaLNAX BbICOKOIO pUCKa OCNOXKHEHUN Tpap.I/ILl,I/IOHHOVI Xnpypruu.
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Introduction

Cancer of the major duodenal papilla (MDP) is a rare
malignant pathology, which in oncological statistics
is considered in combination with other malignant
neoplasms of the bile ducts [1, 2, 3, 4]. The structure
of morbidity and mortality in biliary cancer is assessed
together with hepatocellular cancer [1, 2, 3, 4]. In the
overall structure of malignant neoplasms of the digestive
tract, the share of MDP cancer is only 0.2%. Being one of
the rarest oncological pathologies, estimated together
with hepatocellular carcinoma with a prevalence of 6.7
per 100,000 population, malignant neoplasms of the
bile ducts have one of the highest overall mortality rates
(35.2%) and mortality rates in the first year from the date
of diagnosis (66.8%), while MDP cancer in the structure
of biliary cancer is only 16.4%, which corresponds to a
prevalence of 6 per 1,000,000 population [1, 2, 3, 4].

Despite the development of radiation and
chemotherapy methods, the main method of treating
MDP cancer remains surgical with a predominance
of two types of operations: various modifications of
pancreatoduodenal resection and local resection or
papillectomy. However, radical surgical treatment is
usually difficult due to late diagnosis of the disease: 80.3%
of patients have an advanced or locally advanced process
[1, 2, 3, 4]. Among the palliative treatment options, the
main one remains the chemotherapeutic method, which
is difficult to perform in patients with the most common
complications of MDP cancer - mechanical jaundice,
cholangitis, multiple organ failure, which are the leading
clinical manifestations of MDP cancer [5].

One of the methods of palliative treatment,
complementing surgical treatment is photodynamic
therapy (PDT). PDT is a method of treating malignant
neoplasms, in which the tumor is irradiated with light
of a certain wavelength, which brings the molecules
of a special substance selectively accumulated in the
tumor tissue - a photosensitizer, into an excited state
in the presence of oxygen. The released singlet oxygen
has a direct cytotoxic effect, causing tumor cells to
die by apoptosis, necrosis and autophagy. Based on
the conducted studies of the effectiveness of PDT of
malignant neoplasms of the pancreatobiliary zone,

the authors developed a PDT technique that seems
promising for the treatment of patients who are not
indicated for radical surgical treatment [6].

Materials and Methods

Developed PDT technique

Algorithm of the developed PDT technique is
the following: fluorescence diagnostics on the laser
electron-spectral unit "Biospec" (LLC "Novyere Surgical
Technologies", Russia) and local and systemic PDT on
the software specialized laser dual-wave apparatus
"LAMI-Gelios" (LLC "New Surgical Technologies',
Russia) according to Technical Specifications 9444-
001-53807582-2010. For PDT, a photosensitizer based
on chlorin e6 (radachlorin, OOO "RADA-PHARMA",
Russia) is used. Systemic PDT is performed through a
peripheral intravenous access using an apparatus for
intravenous blood irradiation (monochromatic light with
a wavelength of 662-665 nm, irradiation time of 30 min,
light exposure dose of 1200-1400 J/cm?, output power of
the light fiber of 0.7 W, radiation power density of 0.22 W/
cm?) with intravenous administration of a photosensitizer
atadose of 1-1.2 mg/kg of body weight according to the
instructions for the drug. Local contact PDT is performed
after 3 hours (5 hours for solid tumors) from the start
of systemic PDT through antegrade percutaneous
transhepatic and/or retrograde endoscopic access,
depending on the localization of the malignant
neoplasm (irradiation with monochromatic light with a
wavelength of 662 nm, with an exposure dose of light of
220 J/cm?).To perform local PDT, a specialized dual-wave
laser software device with a fiber output power of 0.7 W
and a radiation power density of 0.22 W/cm? with a radial
diffuser is used.

In the case of pancreatic head cancer, endoscopic
ultrasound is used for navigation, and in the case
of malignant neoplasms of the intrahepatic and
extrahepatic bile ducts, transluminal PDT is used during
choledochoscopy on a guiding catheter for direct
peroral cholangioscopy with its fixation (Fig. 1). In the
case of pancreatic head cancer, if it is possible to install a
stent without percutaneous transhepatic drainage, only
retrograde endoscopic access is used.
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Puc. 1. Cxema npoBefeHuss nokanbHoi PAT y nauueHToB cO
3/10Ka4eCTBEHHBIMU HOBOOGPa30BaHUS KeN4YeBbIBOASALIMX MPO-
TOKOB.

Fig. 1. Scheme of local PDT in patients with malignant tumors of
the bile ducts.

The purpose of local PDT is to normalize the outflow
through the extrahepatic bile ducts by reducing the
volume of tumor tissue. Monitoring is carried out both
visually and fluoroscopically and in the laboratory. At
the same time, due to one of the advantages of PDT -
low toxicity of treatment, the method can be carried out
as part of a course of therapy to prevent recurrence of
mechanical jaundice and increase patient survival, which
is especially important for tumors of the pancreatobiliary
zone, which have the worst prognosis among tumors of
the digestive system [1, 2, 3.

In order to illustrate the method of course PDT, we
considered it possible to present a clinical example
of a patient with MDP cancer after stenting, in whom,
with the help of course PDT, it was possible to prevent
recurrence of mechanical jaundice despite the migration
of the stent into the duodenum.

Clinical observation

The patient, 87 years old, was hospitalized in the
surgical department of the State Healthcare Institution
of the Novosibirsk Region "Novosibirsk Regional Clinical
Hospital" in July 2024 with complaints of yellowness of
the skin for 3 weeks. No other symptoms were noted.
The patient underwent an ultrasound examination of
the abdominal organs and magnetic resonance imaging
of the abdominal organs, where biliary hypertension
was detected. The final clinical diagnosis was made after
video esophagogastroduodenoscopy with a biopsy
from the major duodenal papilla and morphological
verification of the diagnosis - moderately differentiated
adenocarcinoma of the major duodenal papilla, stage lla
(T2NOMO), complicated by moderate mechanical jaundice.

Among the concomitant pathologies, the patient had
chronic urinary retention due to prostatic hyperplasia,
chronic kidney disease stage IV (stage C4 A1) against the
background of acute kidney injury (history of acute tubular
necrosis). The patient also had significant concomitant
cardiological and endocrine pathologies: hypertension
with high cardiovascular risk stage lll, degree 3, risk 4;
chronic heart failure, functional class IIA; ischemic heart
disease with episodes of stable angina pectoris functional,
class II; diffuse multinodular goiter with signs of subclinical
hyperthyroidism; diverticulosis of the colon; compensated
type 2 diabetes mellitus; diabetic nonproliferative
retinopathy of both eyes, and polyneuropathy.

Due to multiple concomitant pathologies and
high perioperative risk, it was decided to refrain from
radical surgery. The patient underwent endoscopic
retrocholangiopancreatography, papillosphincterotomy
and stenting of the common bile duct with biopsy
from the major duodenal papilla. Two months later,
before replacing the stent, the patient underwent the
first course of local and systemic PDT according to the
method described above in the surgery department of
the Regional State BBudgetary Institution of Health Care
"City Hospital No. 5, Barnaul" A month later, the stent
was replaced at the State Healthcare Institution of the
Novosibirsk Region “State Novosibirsk Regional Clinical
Hospital’, followed by two courses of local and systemic
PDT with an interval of 3 months between each course.
During planned hospitalizations, the patient did not have
clinical and laboratory signs of mechanical jaundice.
During video esophagogastroduodenoscopy after
ultrasound examination of abdominal organs, where no
stent was detected, during planned hospitalization for the
third course of PDT 6 months after stent placement, stent
migration into the duodenum was detected (Fig. 2). At the
same time, traces of bile were present in the duodenum,
and the lumen of the major duodenal papilla was
visualized. When comparing the dynamics according to
the data of previous endoscopic studies, it was possible to

Puc. 2. 3noKkavyectBeHHoe HoBooGpa3oBaHue BCANMK ¢ Hannunem
CBOGOJHOI0 NpocBeTa U C/eAO0B Xel4Yu B ABEHaALaTUNEepCTHOM
KULLKe.

Fig. 2. Malignant tumor of the major duodenal papilla with
visualisation of free lumen and signs of bile in the duodenum.

CASE REPORTS

BIOMEDICAL PHOTONICS T. 14, N23/2025

41



wn
|_
o
O
o
L
oz
L
N
<
O

Tseimakh A.E., Shoikhet la.N., Tseimakh E.A., Bedyan N.K., Makarenkov A.S.
Multi-course photodynamic therapy in a patient with malignant tumor of the major duodenal papilla. Clinical cases

Puc. 3. 3nokayectBeHHoe HoBooGpa3zoBaHue BCAMK ¢ Hanuuunem
CcBOGOAHOrO NpoCBeTa M C/IE4OB Xel4u B ABEHAALATUNEPCTHOWM
KULLUKe.

Fig. 3. Malignant tumor of the major duodenal papilla with
visualisation of free lumen and signs of bile in the duodenum.

identify the absence of clinically significant growth of the
neoplasm into the lumen of the major duodenal papilla.

The patient underwent local PDT using a single
technique similar to previous courses (Fig. 3) with
recommendations for planned stenting.

From the moment of morphological verification
of the diagnosis to the moment of discharge after the
third course of PDT, 10 months have passed, outpatient
monitoring of the patient continues. Of particular
importance is the absence of side effects from the use
of the photosensitizer on the urinary system and the
absence of negative dynamics of clinical and laboratory

markers of chronic renal failure against the background
of multiple courses of PDT before and after surgery.

Conclusion

At the present stage, a number of studies of the
effectiveness of PDT of malignant neoplasms of the
bile ducts have been conducted, summarized in two
meta-analyses: a meta-analysis of Moole H. et al. [7],
which presents the main outcomes of heterogeneous
studies, some of which used only PDT, while most
patients underwent combined treatment (PDT and
chemotherapy); and a meta-analysis of Tseimakh A.E. et
al., which analyses homogeneous studies that assessed
only the effectiveness of PDT without the influence of
other methods of specific treatment. Despite significant
difficulties in the combined assessment of PDT studies
due to significant variability between photosensitizers,
different regimens and treatment plans for patients,
both meta-analyses equally show an increase in survival
when using PDT in patients with malignant neoplasms
of the bile ducts by more than 8 months (240 [7] and 256
[8] days, respectively) with the elimination of the clinical
picture of mechanical jaundice and the prevention of
its relapses. Thus, course PDT is a promising method for
treating mechanical jaundice and subsequent prevention
of its recurrence in patients with malignant neoplasms of
the major duodenal papilla, which allows, in the absence
of significant side effects, to improve survival, which is
especially important for older patients with multimorbid
pathology.
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