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Abstract
The article presents the results of a study of survival after complex palliative treatment of patients with malignant tumors of the pancreas stage IV
in two comparable groups of patients. The aim of the study is to determine the prognostic factors affecting survival in patients with stage IV pan-
creatic cancer who received local and systemic photodynamic therapy. In the main group, which consisted of 19 patients with histologically veri-
fied stage IV pancreatic maligant tumor, palliative treatment was performed using photodynamic therapy. In the comparison group, consisting of
28 patients with histologically verified malignant tumor of the pancreas stage IV, palliative treatment was performed without the use of photo-
dynamic therapy. On the background of the use of local and systemic photodynamic therapy in the main group it was observed a statistically sig-
nificant increase in life expectancy compared with the comparison group. The three-month survival of patients who received local and systemic
photodynamic therapy is affected by the level of fibrinogen before treatment. The level of fibrinogen above 3.40 g/I makes it possible to predict a
decrease in the probability of three-month survival after photodynamic therapy. Thus, complex treatment with the use of photodynamic therapy
for stage IV malignant tumors of the pancreas can increase the survival rate of patients.
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NMPOrHO3MPOBAHMUE BJIMAHUS
POTOONHAMUYECKOU TEPANTMUN HA .
BbIDXMBAEMOCTb Y NAUMEHTOB C IV CTAOUEN
3JIOKAHECTBEHHbIX HOBOOBPA3OBAHUHA
NOOXENYAOYHOWU XEJIE3bI

A.E. Uermax', C.I. LLtodun?, B.A. Kyprykoe?, B.H. Tennyxun?, 4.H. Lorixet', M.E. Lleimax’
TANTAMCKMI TOCYAAPCTBEHHBIN MeanUMHCKIMIM yHuBepcuTeT, Baprayn, Poccua

2PrbOY BO Hoeocnbupckmit rocyaapCTBEHHbIN MEAULMHCKMI YHMBEPCUTET» MuHMCTEPCTBA
snpasooxpaHenns P®, Hosocnbupck, Poccus

Slopopnckas 6onbHuua Ne5, baprayn, Poccusa

Pesiome
B pa60Te npeacTaB/ieHbl pe3ynbtaTbl NCCNEAOBAHUA BbIXKUBAEMOCTM B [BYX COMOCTaBUMbIX rpynnax 60MbHbIX MOC/e KOMMIEKCHOro naniu-
aTUBHOTIO JieyeHnAa 6OJ'IbeIX CO 3JZ10Ka4YeCcTBEeHHbIMI H03006pa3OBaHI/IﬂMI/I I'IOA)KeHy,U,OllHOIZ xenesbl IV CTagunn. Llenblo nccnegoBaHMA 6blﬂ0
onpegennTb NPOrHocThYeckme dakTopbl, BAUAIOLME HAa BbPKMBAEMOCTb Y 60MbHbIX IV cTagueir 310KaueCcTBEHHOro HOBOOGPa3oBaHWA Mog-
meny,qquon Xene3bl, KOTOpbIM MJIaHNPYETCA NpoBefeHNe NIOKANIbHOW U CUCTEMHON (])OTO,D,VIHaMVIHECKOVI Tepannn. B ocHoBHOM rpynne,
BK/tOYaBLen 19 NMnaymeHToB C rMCToNornyeckn Bepl/ld)l/lLl,VIpOBaHHblM 3/10Ka4eCcTBEHHbIM H03006pa3OBaHVIeM I'IOA)Keﬂy,D,OHHOVI xenesbl IV cTa-
11, NPOBOAMNV MaNANaTUBHOE JIeYeHre C NprMeHeHnem GoToaMHaMUYecKon Tepanuu. B rpynne cpaBHeHus, BKOYaBLUeid 28 naLMeHToB C
rmcrTonornyeckmn BepVId)VILWIpOBaHHbIM 3/10Ka4eCTBEHHbIM HOBOOﬁpa3OBaHVI6M no,q>KenonqH017| xenesbl IV CTagnn, nposoaunnn nannnatmne-
Hoe fleyeHrie 6e3 nprMeHeHVss GoTogMHAMUYECKon Tepanun. Ha poHe NpuMeHEeHNUsA NOKanbHOM 1 CUCTEMHON GOTOANHAMIYECKOW Tepanumn
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B OCHOBHOW rpymnne Habnogann cTaTMCTUUYeCKn 3HaYMmoe yBennyeHve NpofomKUTENbHOCTI »KN3HM MO CPAaBHEHWIO C FPYMMON CPaBHEHUS.
MccnepoBaHuA nokasanu, YTo Ha TPEXMECAUHYIO BbIXKMBAEMOCTb MaLVEHTOB, KOTOPbIM MIaHUPYETCA NPOBeAEHNE JIOKaNIbHON N CUCTEMHON
doToaMHaMUYeCKo Tepanuy, BAVSET YPOBEHb GUOPUHOreHa o NneyeHns. YpoBeHb ¢rbpuHoreHa Bbiwe 3,40 r/n nNo3BosAeT NPorHo3npo-
BaTb CHIKEHVE BEPOSATHOCTY TPEXMECAUYHOW BbIXKMBAaEMOCTI MOC/e NpoBeaeHs GoTogMHaMUYecKon Tepanui. Takm o6pa3om, KOMNIeKcHoe
neyeHue ¢ nprmeHeHem GOTOAMHAMNYECKON Tepanum 3110KauyeCcTBEHHbIX HOBOOOPA30BaHUI NoaXenyaoUHow »enesbl |V ctagnm nossonsaeT

YBEJINYNTb BbIXNBAaE€MOCTb NallNeEHTOB.

KnioueBble cfioBa: 3710KayeCcTBEHHbIE HOBOOﬁpa3OBaHMﬂ nomKeny,qquoﬂ xenes3bl, (I)OTO,I]I/IHaMI/I"IeCKaﬂ Tepanua, NPOrHo3npoBaHne, BblXKnN-

BAeMOCTb, MPOrHOCTNYECKME PAKTOPbI.

Ana uyntnposaHus: Lieiimax A.E., LtoduH CI., KypTykos B.A., Tennyxux B.H., loixet A.H., Lleiimax M.E. MporHo3npoBaHue BaaHna ¢oto-
OMHAMUYECKON Tepanun Ha BbKMBAEMOCTb Y MauueHToB ¢ |V cTagmen 3/110KauyecTBEHHbIX HOBOOOPa30BaHWUI MOMKeNyA0YHON xenesbl //
Biomedical Photonics. - 2022. - T. 11, N2 4. — C. 25-31. doi: 10.24931/2413-9432-2022-11-4-25-31.
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Introduction

Pancreatic cancer is an important problem of modern
oncology. Being a relatively rare disease and occupying
only 3.3% in the structure of cancer incidence in Russia
it ranks fifth in the structure of cancer mortality [1, 2, 3,
4,5].

The modern standard of treatment for patients with
malignant neoplasms of the pancreatobiliary zone is
complex treatment, in which the surgical method plays
the main role. At the same time, due to a long period of
slight symptoms and late treatment of patients at the
time of diagnosis, more than half of patients already
have advanced stage IV of the underlying disease [1, 2].
Most patients can only receive palliative treatment, while
the most important factor in successful treatment is the
elimination of life-threatening complications such as
obstructive jaundice and cholangitis [6, 7, 8,9, 10]. Against
the background of the development of technologies for
decompression of the bile ducts, and the emergence of
new regimens and drugs for chemotherapy treatment,
the prognostic median survival of these patients has not
changed over the years, still amounting to 3.7 months
for unresectable tumors, which is one of the lowest
median survival among tumors of the gastrointestinal
tract [2]. Mortality in the first year of life in patients with
malignant neoplasms of the pancreas also remains high
and amounts to 68% [1].

At the same time, due to the lack of a significant
improvement in the results of palliative treatment
despite the development of chemotherapy, there is a
search for other methods of palliative treatment for this
category of patients.

One such method is photodynamic therapy (PDT).
PDT is a technique for influencing tumor cells with the
help of special drugs that accumulate in them and,
becoming chemically active in the presence of light of
a certain wavelength and oxygen, lead these cells to die
through apoptosis, necrosis, and autophagy. Conducted
in 2002 and 2014 studies of the effect of contact PDT on

the outcomes of complex treatment of pancreatic cancer
suggest that PDT in combination with surgical methods
is promising in increasing the life expectancy of patients
with malignant neoplasms of the pancreatobiliary zone
(8, 9].

The aim of this study is to determine the prognostic
factors affecting survival in patients with stage IV
pancreatic malignancy who are scheduled for local and
systemic PDT.

Materials and Methods
Anopennon-randomized comparative survivorship
study included 47 patients with histologically verified
stage IV pancreatic malignancy who underwent
complex treatment at the regional hepatological
center of the Barnaul City Hospital No. (Barnaul, Russia)
from 2017 to 2020. The patients were divided into two
groups. The inclusion criteria for the study were age
from 18 to 95 years, histologically verified diagnosis of
stage IV pancreatic malignancy, and signed informed
consent for surgical treatment during hospitalization.
The exclusion criteria were mortality in less than 24
hours, HIV infection and infection with viral hepatitis B,
C, and D, acute myocardial infarction with cardiogenic
shock, and blood cancer. The main group included 19
patients who underwent complex palliative treatment
with PDT. The comparison group included 28 patients
who underwent complex palliative treatment without
PDT. The distribution of patients into groups was
carried out without randomization: patients who
signed a consent to PDT due to the presence of
contraindications to the use of alternative methods of
treatment were included in the main group. Patients
who refused PDT were included in the comparison
group. The design of the study was approved by the
Local Ethics Committee of the “Altai State Medical
University” of the Ministry of Health of the Russian
Federation (extract from protocol No. 11, November
27, 2017). Comparative characteristics of groups by
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sex and age are presented in Table 1. No statistically  ducts under ultrasound and X-ray control, and bypass
significant differences were found. biliodigestive anastomoses. Symptomatic conservative
Comparative characteristics of groups according to  treatment included infusion, detoxification, analgesic,
the histological type of neoplasm are presented in Table  hepatoprotective, and antibacterial therapies [5].
2. No statistically significant differences were found. All  patients of the main group underwent
Palliative surgical treatment included surgical palliative local and systemic PDT using an intravenous
treatment of life-threatening complications, primarily  photosensitizer photoditazine (LLC “VETA-GRAND’,
obstructive jaundice: percutaneous transhepatic mono-  Russia). Photoditazine was injected intravenously, after
and bilobar drainage of the bile ducts, stenting of the bile  dissolutionin0.9% naturalsalinesolution,atadoseof 1-1.4

Ta6numua 1l
CpaBHUTENIbHAA XapaKTePUCTUKA GOMbHbIX N0 BO3pacTy M nojy

Table 1
Comparative characteristics of patients by age and sex

OcHOBHasA rpynna Fpynna cpaBHeHnA
MokasaTtenb

Bospact

o 62.53+10.74 60.79+9.27 0.568
abc./ abs. % abc./ abs. % p

KeHckunin non

Henci 8 4211 14 50.00 0.815

Myzckoit non 1 57.89 14 50.00 0815

Male

MpumeyaHme: p — CTaTUCTUYECKAA 3HAYMMOCTb Pa3NNUUN MeXAY OCHOBHOW rPYNMoii U rpynnoi CpaBHEHUS.
Note: p - statistical significance of differences between the main group and the comparison group.

Ta6nauua 2
CpaBHUTENbHAA XapaKTePUCTUKA GONbHbIX NO FTMCTONOrMYECKOMY TUIY HOBOOGPa30BaHUsA

Table 2
Comparative characteristics of patients by hystology of tumor

OcHoBHasA rpynna/ F'pynna cpaBHeHnA/
Mictonornuyeckum Tun/
BblcokognddepeHumpoBaHHasn ajeHoKapLunHoma/
High differentiated adenocarcinoma 3 1579 > 17.86 0.834
YmepeHHo auddepeHLpoBaHHasa ageHoKapLuuHoma/
Moderately differentiated adenocarcinoma “ 215 é AR Bt
HuskoanddepeHurpoBaHHan ageHoKapLHoma/
Low differentiated adenocarcinoma 8 4211 12 4286 0.803
HennddepeHumpoBaHHasa ageHoKapLHoma/
Non-differentiated adenocarcinoma . 1278 2 Zolls B
MnockokneTouHbIN pak/
Squamous cell carcinoma ! >.26 0 0 0.844
Helpo3HAOKPUHHDBI paK/ 0 0 1 357 0.843

Neuroendocrine cancer

MpumMeyaHme: p — CTaTUCTAYECKAA 3HAUMMOCTb Pa3NINUNIA MeXAY OCHOBHOW rPyNMow 1 rpynmnoi CpaBHEHNS.
Note: p - statistical significance of differences between the main group and the comparison group.
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mg/kg of body weight. In the process of administration,
intravenous systemic PDT was performed through
peripheral access to the cubital vein using an apparatus
for intravenous blood irradiation with a monochromatic
light source with a power of 0.7 W at a wavelength of
662-665 nm, an exposure dose of light of 1200-1400 J/
c¢m?, and a radiation power density of 0.22 W/cm?. After 5
hours from the end of the infusion, local contact PDT was
performed by irradiation using a software specialized
two-wave laser device with a power of 0.7 W with
monochromatic light with a wavelength of 662 nm with
an exposure dose of light of 220 J/cm? with a radiation
power density of 0.22 W/cm? through percutaneous
transhepatic antegrade access and endoscopically with
video esophagoduodenoscopy through retrograde
access under endo-ultrasound control [13]. The purpose
of local PDT was to achieve cell apoptosis at the periphery
of the neoplasm in combination with a complex decrease
in the concentration of atypical cells in the systemic
circulation using systemic PDT.

Complex treatment with the use of local and
systemic PDT was performed by the following algorithm:
fluorescence diagnostics on a laser electronic spectrum
device “Biospec” (New Surgical Technologies, Russia),
local and systemic PDT on a software specialized two-
wave apparatus “LAMI-Helios” (JSC “New Surgical
Technologies”, Russia) according to TS 9444-001-
53807582-2010.

Complications of surgical treatment were assessed
using the Clavien-Dindo scale [14]. In all patients of the
main group, the indicators of hemostasis, proteolysis, and
systemic inflammation were analyzed. Determination of
the concentration of fibrinogen in plasma according to
Clauss (1957) was carried out with a set of reagents from
the company “Technology-Standard” (Russia).

To determine the concentration of tissue plasminogen
activator (t-PA) in blood serum, the TECHNOZYM t-PA Ag
EDTA ELISA kit for enzyme immunoassay was used (Cat.
No. TC12007, Technoclone Herstellung von Diagnostika
und Arzneimitteln GmbH, Austria). The optical density
of the solution in wells at a wavelength of 450 nm
was measured using an EIx808 automatic microplate
photometer (BioTec Instruments, Inc., USA).

To determine the concentration of tissue
plasminogen activator inhibitor-1 (PAI-1) in blood serum,
the TECHNOZYM PAI-1 Antigen ELISA kit for enzyme
immunoassay was used (Cat. No. TC12075, Technoclone
Herstellung von Diagnostika und Arzneimitteln GmbH,
Austria). The optical density of the solution in wells at a
wavelength of 450 nm was measured using an EIx808
automated microplate photometer (BioTec Instruments,
Inc., USA).

To determine the concentration of tissue factor (TF)
in blood serum, the IMUBIND Tissue Factor ELISA kit
for enzyme immunoassay was used (Cat. No. REF845,

BioMedica Diagnostics, USA). The optical density of
the solution in the wells at a wavelength of 450 nm
was measured using an automatic photometer for
microplates EIx808 (BioTec Instruments, Inc., USA).

To determine the concentration of tissue factor
pathway inhibitor (TFPI) in blood serum, the Human
Tissue Factor Pathway Inhibitor (TFPI) ELISA Kit was used
(Cat. No. ET1005-1, Assaypro, USA). The optical density
of the solution in the wells at a wavelength of 450 nm
was measured using an EIx808 automatic microplate
photometer (BioTec Instruments, Inc., USA).

To determine the concentration of tumor necrosis
factor-alpha (TNF-a) in blood serum, the Human TNF
alpha total Platinum ELISA kit for enzyme immunoassay
was used (Cat. No. BMS2034/BMS2034TEN, Bender
MedSystems GmbH, Austria). The optical density of
the solution in the wells at a wavelength of 450 nm
was measured using an EIx808 automatic microplate
photometer (BioTec Instruments, Inc., USA).

Statistical analysis was performed using the
SigmaPlot 14.0 statistical software package (registration
number 775400014). To compare two unrelated
groups, the nonparametric Mann-Whitney test was
used, since, according to the Shapiro-Wilk test, all the
studied parameters, except for gender and age, had
a non-normal distribution in the main group and the
comparison group. To compare unrelated groups with a
normal distribution, Student’s parametric test was used,
and for relative values - Fisher’s z-test. The results for
indicators with a non-normal distribution are presented
as median (Me), first (Q1) and third (Q3) quartiles, mean
(M) and its standard deviation (SD). The results for
indicators with a normal distribution are presented
as the mean (M) and its standard deviation (SD). The
method of Kaplan-Meier curves was used to estimate
the overall life expectancy, and a log-rank test was used
for a comparative analysis of survival. To determine the
predictive ability of indicators, ROC analysis was used
to calculate AUC, cut-off points with sensitivity and
specificity, likelihood ratio (LR+ and LR-), and predictive
value (p). The critical level of significance of the results
of the study was taken as p < 0.05.

Results and Discussion

There were no postoperative complications after PDT
in patients of the main group. One patient of the main
group (5.26%) was diagnosed with gallbladder empyema
after stenting the bile ducts. In one patient of the
comparison group (3.57%), a seroma of the postoperative
suture was detected after hepaticojejunostomy, and
in one patient of the comparison group (3.57%), a
subhepatic hematoma was detected after percutaneous
transhepatic multilobar drainage of the bile ducts.

There were no statistically significant differences
between the number of postoperative complications
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between the main and the comparison groups (p=0.649).
All the complications were of grade Illa according to the
Clavien-Dindo classification.

When assessing life expectancy in parallel compared
groups (Table 3), the median survival in the main group
was statistically significantly higher compared to the
comparison group (p = 0.04) (Fig. 1).

Most studies in the field of PDT of malignant
neoplasms of the pancreas were carried out in patients
without distant metastatic lesions. In a study by Bown et
al. [8], Hugget et al. [9], as well as subsequent studies of
various photosensitizers using their methods, described
in the review by Karimnia et al. [6], the immediate results

of using local PDT in patients with local progression of
pancreatic cancer were primarily investigated and the
exclusion criterion was the presence of stage IV of the
disease in patients. Median survival in these studies
ranged from 9.5 to 11 months in patients with stages
[I'and Il of malignancy. At the same time, the issue
of the possibility of improving long-term outcomes
in patients with distant metastases of a malignant
neoplasm of the pancreas, which make up the majority
of newly diagnosed patients, as well as factors affecting
the effectiveness of not only local application of PDT
but also long-term outcomes of treatment, remains
relevant.

ORIGINAL ARTICLES

Ta6nuya 3
CpaBHUTENbHbIN aHaNU3 BbIXKUBAEMOCTU GOJIbHbIX

Table 3
Comparative analysis of survival of patients

MepviaHa BbKUBaHUA, AHN

Fpynna
Me (Q;; Q,)
OcHoBHas .
Main 148 (287;72)
CpaBHeHusA )
Comparison 68 (188;35)

MpumMeyaHme: p — cTaTUCTYECKAA 3HAYMMOCTb Pa3NNUNIA MEXAY OCHOBHOW rPyNMoii U rpynmoi CpaBHEHNA.
Note: p - statistical significance of differences between the main group and the comparison group.

95% poBepuTenbHbIN NHTEpPBan

86.145-209.855
0.04
61.253-74.7477

= OcHoBHaA rpynna/Main group
= ['pynna cpaeHeHuA/Comparison group

p=0,04

BeposaTHocTs BbiKMBaHWA [ Possibility of survival

0.0 T T T T T T 1
0 200 400 600 500 1000 1200 1400

Bpema, anu / Time, days

Puc. 1. CpaBHUTe/IbHasi XapaKTEPUCTUMKA BbXKUBAEMOCTH y
naLuueHToB, KOTOPbIM GbII0 NPOBEAEHO NaIMAaTUBHOE XUPYPIU-
4yecKoe JieyeHue 3/10Ka4eCTBEHHOro HOBOOGPa30BaHUs NoAXKe-
JlyA04HOM XKenes3bl C TpUMEeHEHUeM NoKanbHON U cuctemHon AT
1 6e3 ee NPUMEHEHMUS.

Fig. 1. Comparative characteristics of survival in patients

who underwent palliative surgical treatment of a malignant
pancreatic tumor using local and systemic PDT and without
using of it.

BIOMEDICAL PHOTONICS T.11, N24/2022
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[

4

YBCTBUTENEHOCTE/Sensitivity

®ubpuroren/Fibrinogen, AUC = 0,80

0,0 4

0.0 0.2 0.4 0.6 i 10

CneundudHocTs/Specificity

Puc. 2. Pesynbtathl ROC-aHanu3a BausiHuA pubpuHoOreHa Ha
TPEeXMeCSH4HYI0 BbI}KUBAeMOCTb Y NaLMEHTOB C PaKoM Noaeny-
[Oo4YHOM xenesbl IV ctaguu.

Fig. 2. Results of ROC analysis of the effect of fibrinogen

on three-month survival in patients with stage IV pancreatic
cancer.

29



V9]
-
O
}_
(2’4
<
<
Z4
O,
&
O

Tseimakh A.E., Shtofin S.G., Kurtukov V.A., Teplukhin V.N., Shoykhet la. N., Tseimakh M.E.
Prediction of the effect of the photodynamic therapy on survival in patients with stage IV of pancreatic cancer

Ta6nuua 4

Pesynbratbl ROC-aHanu3a BaMaHua puOprMHOreHa Ha TPEeXMeCSaYHYI0 BbXKUBA€MOCTb

y NaLMEeHTOB C PaKoM noa)xenyao4yHom xenesbl IV ctagum
Table 4

Results of ROC analysis of the effect of fibrinogen on three-month survival in patients

with stage IV pancreatic cancer

AUC (nnowapb nog | CraHaapTHas owmnbka | 95% foBepuTenbHbIN

MNokasatenb ROC-kpuBoii)

®ubpurHoreH, r/n

YpoBeHb

uHtepBan AUC, 3HaYMMOCTN

(CET7d)] (p)

Fibrinogen, g/! 0,7986 0,1185 0,5664;1,031 0,039
LR+=6,75;LR-=0,28

TNF-a 0,571429 0,187718 0,2035;0,9394 0,68

TF 0,261905 0,152083 -0,03618;0,5600 0,15

TFPI 0,452381 0,18798 0,08394;0,8208 0,78

TPA 0,571429 0,197777 0,1838;0,9591 0,67

TPA/PAI 0,6 0,185531 0,2364;0,9636 0,57

A causal relationship was analyzed for several
markers of hemostasis, systemic inflammation, and
proteolysis, taken before PDT, and three-month
survival by ROC analysis (Table 4 and Fig. 2). Statistically
significant results of the relationship between the level
of fibrinogen and three-month survival during PDT were
obtained (p=0.039), other indicators had no statistically
significant effect (p>0.1). The quality of the model was
considered good (the area under the ROC curve was
0.7986). The cut-off limit, at which the sensitivity of
the predictive model is 75%, and its specificity is 89%,
was 3.40 g/l. The data obtained allow us to conclude
that the level of fibrinogen above 3.40 g/l allows us to
predict a decrease in the probability of three-month
survival after PDT.

Changes in the hemostasis system in cancer patients
are one of the leading problems of modern oncology,
while thrombotic complications are one of the leading
causes of death in cancer patients [16]. Fibrinogen
is an important indicator of coagulation hemostasis,
abnormalities of which play a leading role in thrombotic
complications in malignant neoplasms and affect patient
survival [16].

It can be concluded that the results obtained
confirm the data obtained in previous studies on PDT.
PDT is the method of choice in patients with malignant
neoplasms of the pancreas who are not indicated

for radical surgical treatment and other methods of
palliative treatment due to their high toxicity, which can
significantly increase the life expectancy of patients.
This is especially true for patients with advanced
stage IV of the disease, in whom PDT can significantly
increase life expectancy in the absence of side effects
from therapy. When choosing a management strategy
for such patients, especially those with multimorbidity,
the method of prediction of the effectiveness of PDT,
which would be available in the routine practice of a
surgeon and an oncologist, is important. The method
proposed based on the results of the study [17] makes
it possible to identify patients with advanced stage IV
pancreatic malignancy, in whom PDT will most likely
increase life expectancy compared to other methods of
palliative treatment.

Conclusion

Thus, complex palliative treatment with the use of
PDT of malignant neoplasms of the pancreas allows for
increasing the life expectancy of patients without causing
side effects on the patient. Based on the foregoing, local
and systemic PDT can be recommended as a method of
choice in the complex palliative treatment of patients
with malignant neoplasms of the pancreas, who are
not indicated for radical surgical treatment and other
methods of palliative treatment.
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