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Abstract

The paper presents the results of a complex palliative treatment using photodynamic therapy of patients with pancreatobiliary malignancies
complicated by obstructive jaundice. In the main group, which included 22 patients, palliative comprehensive treatment was performed using
local and systemic photodynamic therapy of pancreatobiliary neoplasms complicated by obstructive jaundice. In the comparison group, consisting
of 165 patients, palliative complex treatment of complications was performed without the use of photodynamic therapy. The used photosensitizers
were chlorin-based fotoditazin (21 patients) and radachlorin (1 patient). The first step was a systemic PDT. In the course of infusion through a
peripheral access into the cubital vein, blood was irradiated externally by laser with monochromatic light with a wavelength of 662-665 nm and
a light dose of 1200-1400 J/cm?2. As the second stage of the treatment, 3-5 hours after the end of the infusion, an intraductal PDT was carried
out by irradiation with monochromatic light with a wavelength of 662 nm and a light dose of 220 J/cm?2 After the use of local and systemic
photodynamic therapy, a statistically significant decrease in the size of the tumor focus in patients with pancreatic malignant neoplasms was
established within a week after treatment in the main group according to the ultrasound examination of the abdominal cavity. Restoration of
bile excretion into the intestine was noted in 100% of patients with malignant neoplasms of the bile duct and head of the pancreas. We also note
an increase in median survival of patients in the main group to 5.9 months compared with 4.7 months in the comparison group.
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Peslome
B pabote npefcTaBneHbl pe3ybTaTbl KOMMIEKCHOTO MasIMaTVBHOTO JIeYeHNA C NpUMeHeHneM poToanHamuyeckoin Tepanum (OAT) 60bHbIX
CO 3N10KayecTBeHHbIMY HOBOOGpa3oBaHuAMK (3HO) naHKpeaTobunmapHON 30HbI, OCIOKHEHHBIMU MeXaHNYeCKOW XenTyxol. B ocHoBHoOW
rpynne, BKtoyasLen 22 60sbHbIX, 6bl/I0 MPOBEAEHO NanMaTBHOE KOMIMIEKCHOE JlIeYeHre C MPYMEHEHEM NIoKanbHOW 1 cuctemHon OAT
HOBOO6Pa30BaHMI MaHKPeaTooMMapHOW 30Hbl, OCSIOXHEHHbIX MEXaHUYECKOW »KeNTyxol. B rpynne cpaBHeHUs, cocTosBLuen 13 165 60/bHbIX,
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6bIIO NMPOBEAEHO MANNATABHOE KOMIIEKCHOE JleueHne OCnoXHeHun 6e3 npumeHeHusa OAT. B kauectBe doToceHcmbunmsaTtopa
MCMONb30Bany NpenapaTbl XI0OPMHOBOrO pAaa: dotoautasuH (y 21 nauneHTa) n pagaxnopuH (1 nauyueHT). NepBbiM 3Tarnom NPOBOANAN
cuctemHyto O/IT. B npouecce nHdpysnm yepes neprudpepryeckunin fOCTyn B KybrTanbHyio BEHY HaABEHHO NMPOBOAUIIN lTa3epHOe 0bnyyeHne
KPOBU MOHOXPOMATUYECKIM CBETOM C [I/IHO BOJIHbI 662-665 HM 1 cBeTOBO fo301 1200-1400 [Ix/cm?. Mo ncteyeHnm 3-5 4 c MOMeHTa
OKOHYaHUA UHOY3UM BTOPbIM 3TanoM OCYLeCTBAAMNACh SIOKanbHaA BHyTpunpoTokoBas OAT nytem obiayyeHUA MOHOXPOMATUYECKUM
CBETOM C ANIVHON BOJIHbI 662 HM 1 o301 cBeTa 220 [x/cm2 Ha GpoHe nprmeHeHWs NoKanbHom 1 cuctemHon OAT B ocHOBHOW rpynne
B TeUEHMe Heflenv Nocse ieYeHnsi YCTaHOBJIEHO CTAaTUCTUYECKM 3HAUMMOE YMEHbLLIEHME pa3MepoB OMyX0NeBoro ovara y 60sbHbix ¢ 3HO
NOAPKeNy[OYHON Kene3bl Mo JaHHbIM YbTPa3BYKOBOrO MCCNefoBaHNA OPIOWHON MONOCTH, OTMEYEHO BOCCTAHOB/EHVE BbiBEAEHUA
xenum B KnweyHrK y 100% 60nbHbix ¢ 3HO xenuyeBbiBOAALLMX MPOTOKOB U FOMIOBKM NOAXKENY[OUHON »Kenle3bl. YCTaHOBJIEHO yBemyeHne
MeAMaHbl BbIXKMBAEMOCTM NaLMEHTOB OMbITHOW rpynmnbl 40 5,9 Mec No CpaBHEHUIO € 4,7 MeC B KOHTPOJbHOW rpymne.

KnioueBble cnoBa: 3/10KayeCTBEHHble HOBOO6pa3OBaHVIﬂ I'IaHeraTO6VIJ'IVIapHOI7I 30Hbl, MéXaHu4yecKasa Xentyxa, (I)OTOJJ,VIHaMVIHeCKaﬂ
Tepanusa.

Ona untupoBanus: Lieimax A.E., Jlasapes A.Q., CekepxkuHckas EJ1., Kyptykos B.A., MuweHko A.-H., TennyxvH B.H., LLloiixeT A.H. MannnatnsHoe
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Introduction

Malignant neoplasms of the pancreatobiliary zone re-
main a significant cause of death in the structure of onco-
logical diseases of the Russian population. The standard-
ized prevalence of pancreatic malignancy in 2018 was
13.5 cases per 100,000 population, and the prevalence
of gall bladder and extrahepatic bile duct malighnancy
was 5.9 cases per 100,000 population [1]. The prognostic
median survival in non-resectable patients with a high
risk of surgical treatment, according to the Harrel concor-
dance index, is 3.7 months [2]. The mortality rate within
a year from the diagnosis in patients with malignant dis-
ease of the pancreatic head was 66.9% in 2018, in those
with gall bladder and extrahepatic bile ducts malignan-
cy, 65.6% [1].

The modern approach to the treatment of patients
with pathology of the pancreatobiliary zone is the use
of a combined method with the leading role of surgi-
cal treatment. At the same time, it is essential to prevent
complications of malignant diseases of the pancreatobi-
liary zone, the most common of which are mechanical
jaundice and purulent cholangitis. At the time of detec-
tion and diagnosis, fewer than 20% of patients are op-
erable, so the vast majority of patients receive palliative
treatment [3-7].

In recent years, photodynamic therapy (PDT) has
been used to treat patients with pancreatobiliary cancer
[8, 9]. The first clinical study of the effectiveness of PDT in
the treatment of locally advanced pancreatic tumors was
perrformed in 2002 by S. G. Bown et al. The authors used
the photosensitizer (PS) mesotetrahydroxyphenyl chlo-
ride in 16 patients with a tumor diameters from 2.5 to 6
cm. The median survival rate of patients after PDT was 9.5
months, and the 1-year survival rate from the moment
of diagnosis was 44%. In 2 patients with tumor invasion
into the gastroduodenal artery, gastrointestinal bleeding
was observed, which was conservatively stopped, and 3

patients developed duodenal obstruction [10].

Of considerable interest is the research by M. T .Hug-
gett et al, which included 15 patients with locally ad-
vanced pancreatic head cancer [11]. The average size of
the tumor was 4.0 cm. The authors used Verteporfin as
the PS. As a result of the treatment, no signs of tumor
progression were observed in 11 patients 1 month af-
ter PDT, and in 6 patients 3 months after PDT. The me-
dian survival after PDT increased from 3-6 months to 8.8
months, and the survival from the moment of diagnosis
reached 15.5 months. The side effects after local PDT in-
cluded, in 3 patients, mild to moderate abdominal pain,
and 1 patient had diarrhea.

More than 80% of patients with pancreatic head
cancer and bile duct malignancies have local or remote
metastatic lesions [3-7]. PDT in combination with surgi-
cal treatment has a great potential in eliminating com-
plications, reducing tumor size, and improving patient
survival [8, 9].

The purpose of this study was to evaluate the effec-
tiveness of PDT in complex palliative treatment of pa-
tients with pancreatobiliary cancer complicated by me-
chanical jaundice.

Materials and methods

The comparative prospective study included 187 pa-
tients with mechanical jaundice of tumor origin who re-
ceived treatment in the period from 2013 to 2019.

The main group consisted of 22 patients with pancre-
atobiliary malignancy who received complex palliative
treatment with PDT. All the patients signed an informed
consent for PDT. In 13 patients (59.1%), stage IV of the
disease was established, stage Ill in 3 (13.6%), stage llain
5(22.7%), and stage Ib in 1 (4.6%). In 21 (95.5%) patients,
the process was found to be inoperable, and 1 (4.5%) pa-
tient underwent nominally radical surgical treatment. In
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18 patients with stage lll, lla, Ib of the malignant process,
surgical interventions were impossible due to decom-
pensation of concomitant diseases of the cardiovascular
or urinary systems, or liver failure. 1 patient was given 5
courses of PDT at intervals of 1 to 6 months, and another
patient received 2 courses at the interval of 6 months.

In the comparison group, which included 165 pa-
tients with pancreatobiliary tumors, palliative complex
treatment without PDT was performed in the period
from 2013 to 2016. 44 patients (26.67%) were diagnosed
with stage IV of the disease, 27 (16.36%) with stage llI,
12 (7.27%) with stage llb, 48 (29.09%) with stage lla, 32
(19.39%) with stage Ib, 2 (1.21%) with stage la.

Comparative analysis of the topography of the pan-
creatobiliary zone in both groups of patients revealed
no statistically significant differences (Table 1). Accord-
ing to the paired sample t-test, there were no statistically
significant differences in gender, age, or duration of the
disease between the compared groups.

In the main group, 5 (22.7%) patients had mild, 6
(27.3%) moderate, and 11 (50.0%) had severe mechanical
jaundice. In the comparison group, there were 36 (21.8%)

of pancreatobiliary zone complicated by obstructive jaundice

patients with mild, 33 (20.0%) with moderate, and 96
(58.2%) with severe mechanical jaundice. The severity of
jaundice was assessed according to the classification of
mechanical jaundice suggested by M. |. Bykov et al. [12].

In the main group, 4 (18.2%) patients had blood leu-
kocytosis, 8 (36.4%) had purulent cholangitis. In 9 (40.9%)
patients, clinical and laboratory signs of renal dysfunc-
tion with creatinine elevation above 106 mmol/l in men
and 90 mmol/l in women were detected, accompanied
by oliguria in all patients.

The comparison group included 75 (46.0%) patients
with purulent cholangitis. In 73 (44.8%) patients, blood
leukocytosis was observed, in 27 (16.6%), clinical and
laboratory signs of renal dysfunction were detected
with a rise in creatinine above 106 mmol/l in men and 90
mmol/l in women, accompanied by oliguria in 25 (15.3%)
patients, and anuria in 2 (1.2%).

According to abdominal ultrasound, the largest sizes
of pancreatic tumors before treatment in patients of the
compared groups did not significantly differ (Table 2).

Complex treatment in both groups involved pal-
liative surgical interventions, including percutaneous

Ta6nuual

Tonorpadua 3noKauecTBEHHbIX HOBOOOPa3oBaHWI NaHKPeaToHGUAMAPHOM 30HbI

Table 1

The pattern of the disease in patients with acute complications of tumors of the pancreatobiliary zone

3noKa4yecTBeHHoOe H03006pa303aume

OCHOBHasA (n - 22)

Tpynna 60/bHbIX

CpaBHeHus

»KenuHbIx NPOTOKOB, B TOM UYKCIIE:
Bile ducts, including:

BHYTPUNEYEHOUHbIX
intrahepatic

BHemneyeHOUHbIX
extrahepatic

»KenyHoro ny3sbipa
gallbladder

amnynbl DaTepoBa cocouka
Ampulla of Vater

Mop»kenyaouHON xenesbl, B TOM Ynce:
Pancreas, including:

rofIoBKM
head

Tena 1 XBocTa
body and tail

5
1
1
0
3

22,73 60 3681 >0,
4,55 18 1,04 >0,1
4,55 21 12,88 >0,
0,00 8 4,91 >0,1
13,64 13 798  >0,1
17 77,27 105 6442 >0,
17 77,27 104 6380 >0,
0 0,00 1 061 >0,1
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Ta6nuua 2

CpaBHUTEAbHAsA XxapaKTepUCTUKA HAUBOABLLMX pa3MePOB 3A0KaUYECTBEHHbIX HOBOOGpa30BaHUIM NOAXKEAYAOUHOM XEAe3bl B ABYX
rpynnax A0 A€Y4eHUA Mo AQHHBIM YALTPa3BYKOBOIO MUCCAeA0BaHMA 6prolHoi nonroctu (Me (Q,;; Q,), B Mm)

Table 2

Comparative characteristics of the largest sizes of pancreatic malignancies before treatment according to ultrasound examina-

tion of the abdominal cavity (Me (Q1; Q3), in mm)

MakcnmanbHbIli pa3mep o6pa3oBaHus, MM

MeTop

nccnenobannsA OCHOBHasA rpynna

Ve

Ultrasound 40,40 (35,38; 46,50)
Mprmeuarmne: Me - meanaHa, Q,, Q, — HUXKHUI 1 BEPXHWIA KBAPTUIN
Note: Me is the median, Q1, Q3 are the lower and upper quartiles

42,66 (39,36; 45,95) >0,1

catheterization of the bile ducts (right and left lobular
ducts, external-internal drainage, antegrade and retro-
grade stenting, etc.) under ultrasound and x-ray control
in order to stop mechanical jaundice and impose bypass
biliodigestive anastamoses, as well as detoxification, an-
tispasmodic, hepatoprotective, infusion, and antibacte-
rial therapy.

In the main group, 5 (22.7%) patients underwent a
single drainage of the bile ducts, while 17 (77.37%) had it
twice. During primary bile duct drainage, 20 (91.0%) pa-
tients had external bile duct drainage (19 on the right, 1
on the right and left), 1 (4.5%) had external gall bladder
drainage, and 1 (4.5%) had bilobate external bile duct
drainage. For the second time, 17 (77.3%) patients had
external drainage replaced by external-internal drain-
age, 2 (9.1%) had hepaticojejunostomy, and 1 (4.5%) un-
derwent conditionally radical gastropancreatoduodenal
resection. Subsequently, antegrade stenting of the bile
ducts was performed in 11 (50.0%) patients. In the post-
operative period on the 7th to 30th days, all the patients
underwent PDT.

In the comparison group, 39 (23.6%) patients had
external drainage of the bile ducts, 24 (14.5%) had ex-
ternal drainage of the gallbladder, and 2 (1.2%) had bi-
lobate external drainage of the bile ducts. In 80 (48.5%)
patients, hepaticojejunostomy was used, choledochoje-
junoanastomosis in 4 (2.4%), and transhepatic drainage
of the bile ducts was performed on 32 (19.4%). During
repeated drainage in 4 (2.4%) patients, secondary proce-
dure was performed to transform the external drainage
into the external-internal one.

Palliative local and systemic PDT was performed in all
patients of the main group, with the use of the following
photosensitizers:

1. 21 patients underwent PDT ith photoditazine (OOO
“VETA-GRAND', Russia), of which 20 had a single

course, and 1 had a double course. The infusion was
performed by intravenous drip-feed at the dose of
1 mg/kg of body weight. The calculated dose was
dissolved in 200-500 ml of 0.9% normal saline de-
pending on the patient’s hemodynamic parame-
ters and administered by intravenous drip-feed for
30-40 minutes;

2. in 1 patient, PDT was performed with Radachlorin
(OO0 “RADA-PHARMA", Russia); 5 courses were ad-
ministered. The infusion was performed by intra-
venous drip-feed at the dose of 1 mg/kg of body
weight. The calculated dose was dissolved in 200-
500 ml of 0.9% normal saline depending on the pa-
tient’s hemodynamic parameters and administered
by intravenous drip-feed for 30-40 minutes.

At the first stage, a systemic PDT was performed. Dur-
ing the infusion, through peripheral access into the cubi-
tal vein supravenously, blood was irradiated with mono-
chromatic light with a wavelength of 662-665 nm and an
exposure dose of 1200-1400 J/cm? with “LAMI-Helios”, a
specialized dual-frequency programmable laser device
(OO0 “Novyie Khirurgicheskiye Technologii’, Russia). In
accordance with TU 9444-001-53807582-2010, the radia-
tion power was 0.7 W, and the radiation power density
was 0.22 W/cm?,

After 3-5 hours since the completion of the infusion,
the second stage was implemented, which was local
photodynamic therapy by irradiation with monochro-
matic light with a wavelength of 662 nm at a dose of 220
J/ecm? with “LAMI-Helios”, a specialized dual-frequency
programmable laser device with power of 0.7 W and
power density of 0.22 W/cm? using percutaneous tran-
shepatic antegrade access and/or endoscopically with
video esophagoscopy/duodenoscopy via retrograde ac-
cess depending on the nature of the patient’s disease:
in patients with malignant tumors of extra- and intra-
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Ta6nuua 3

of pancreatobiliary zone complicated by obstructive jaundice

CpaBHUTEAbHAs XxapaKTepUCTUKa HAMBOABLLKUX pa3MepPOB 3A0KaYECTBEHHbIX HOBOOOpa3oBaHWI FONOBKU MOAXKEAYAOUHOM Xene-
3bl Y MAaLMEHTOB OCHOBHOM rpynnbl N0 AQHHbIM YALTPa3BYKOBOro uccrepoBaHus U MCKT ¢ BHYTPUBEHHbIM OOAOCHBIM KOHTpa-
cTMpoBaHUeM 6proLIHON NonocTH B AMHamMuke (Me (Q1; Q3), B Mm)

Table 3

Comparative characteristics of the largest sizes of malignant neoplasms of the head of the pancreas in the main group ac-
cording to ultrasound and MSCT with intravenous bolus contrasting of the abdominal cavity in dynamics (Me (Q1; Q3), in mm)

MakcumanbHblil pa3mep o6pasoBaHuA, MM

MeTop nccnepoBaHuns

Ao OAT 3-7 pHen nocne OAT -

35,50 (30,00; 44,00)

Y3u
Ultrasound

MCKT ¢ BHyTp1BEHHbIM 60JIIOCHBIM
KOHTpacT/pOBaHMeEM

MSCT with intravenous bolus
contrasting

Mpumevarue: Me - meanana, Q,, Q, — HUXKHWUI 1 BEPXHUI KBAPTUN
Note: Me is the median, Q1, Q3 are the lower and upper quartiles

39,50 (33,50; 48,50)

39,00 (32,00; 44,78)

<0,05

34,00 (27,50; 38,75) 0,438

hepatic biliary ducts and gall bladder, only through the
antegrade access, patients with malignant tumors of
hepaticopancreatic ampulla and pancreas, first, through
antegrade, and then via retrograde access.

All patients of the main group with pancreatic malig-
nancies had the size of their neoplasm determined be-
fore PDT, as well as within 1 week after PDT, with the use
of instrumental methods of examination, including ul-
trasound and multispiral computed tomography (MSCT)
with intravenous bolus contrast.

The Shapiro-Wilk test was used to analyze the distribu-
tion of the studied indicators. The test results showed an
abnormal distribution of all the studied indicators. Statis-
tical evaluation of the results was performed with non-
parametric Wilcoxon test for related samples. The survival
rate of patients in the study groups was analysed with the
Kaplan—-Meier estimator, and a log-rank test was used to
compare the survival curves. The critical level of the study
results significance was assumed to be p<0.05. Statistical
data was obtained with the use of SigmaPlot 11.0 statisti-
cal program (registration number 775050001).

Results and discussion

In both groups, the clinical manifestations of me-
chanical jaundice were stopped. The assessment of the
biliary tree patency after PDT revealed, in all patients
of the main group, that bile excretion in the intestine
was restored, the feces had normal color, the urine be-

came light yellow, the skin itching disappeared, the
skin jaundice decreased, there were no side effects
of allergic origin or postoperative complications from
the complex treatment. In the comparison group, 131
postoperative complications were observed among
165 patients.

The analysis of the largest size of the pancreatic head
malignant tumor in the main group according to ab-
dominal ultrasound and MSCT with intravenous bolus
contrast enhancement performed as follow-up showed a
statistically significant reduction in the size of the tumor
according to the results of abdominal ultrasound, from
39.50 mm to 35.50 mm (Table 3).

A comparative study revealed a statistically signifi-
cant decrease in the size of the neoplasm according to
abdominal ultrasound 1 week after treatment; no statis-
tically significant decrease or increase in the size of the
neoplasm was found according to abdominal MSCT with
intravenous contrast enhancement.

In the compared groups, the Kaplan-Meier estimator
was used to perform a comparative assessment of pa-
tient survival. The highest average overall long-term sur-
vival was found in patients of the main group who were
followed for a year or more (Table 4). The survival curves
of the studied groups were compared with a log-rank cri-
terion, which revealed that the average overall survival in
the main group of patients was higher than in the com-
parison group (p < 0.05) (Fig. 1).
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Thus, these results confirm the data obtained from
the study by M. T. Huggett et al. [11] concerning an in-
crease in the median survival rate of patients. The pro-
posed new method of local and systemic photodynamic
therapy in combination with complex treatment of pa-
tients with pancreatobiliary malignancy allowed for the
improvement in the quality of life of the patient, with
high safety and no surgical complications, increase the
overall survival rate and reduce the risk of complications
due to the slower growth of the neoplasms. At the mo-
ment, PDT is the therapy of choice for patients who are
not recommended radical surgical treatment and who
are unable to tolerate other types of palliative treatment
satisfactorily due to their high toxicity. This is especially
important for patients with pancreatobiliary malignancy,
since more than 80% of them have local or remote meta-
static lesions. PDT has a great potential in combination
with the surgical method in eliminating complications,
reducing the size of the tumor, increasing survival; unlike
chemo- and radiation therapy, PDT does not involve im-
munosuppression and the risk of systemic complications.

Clinical observation

The patient, aged 75, was admitted to the affiliated
hospital of the Departmental and Hospital Surgery Sub-
department named after Professor I. I. Neymark with a
course of Continuing Professional Education in surgery,
with complaints of dark urine, discolored stool, jaundice
of the skin, itching, aching in the right hypochondrium.

1.0 .

——— Qcrosxas rpynna/Main group

—— TI'pymna cpaesresmna/Comparison group
0.8 1 p<005

Boamoxnocrb BepkuBama/Chance o f survival

0.0 T T T T T T 1
0 100 200 300 400 500 600 700

Bpema, nan/Time, davs

Puc. 1. KpuBble BbI)KUBAeMOCTU GOJIbHbIX NOCN€ KOMMIEKCHOro
JleyeHus, BKovasLllero GoToAMHaMMYEeCKyto Tepanuio (OCHOB-
Hasa rpynna) u 6e3 Hee (rpynna cpaBHeHuUs)

Fig. 1. Survival curves of patients after the complex treat-

ment including photodynamic therapy (main group) and with-
out it (comparison group)

He considers himself ill for 5 months, since he noticed
the above symptoms. The jaundice was determined to be
mechanical, of tumor genesis. The patient underwent ex-
ternal drainage of the bile ducts under ultrasound control

Ta6nuua 4

CpaBHUTEAbHAs XapaKTepucTUKa rpynn 60AbHbIX CO 3AOKaueCTBEHHbLIMU HOBOOOPa30BaHUAMMU MaHKPEaToOUMAUAPHOW 30HbI

no nokasatensM BbbkuBaemoctu (Me (Qﬁ Q3), B AHAX)
Table 4

Comparative characteristics of patient groups in terms of survival (Me (Q1; Q3), in days)

MepunaHa BbDKUBaHUA, AHN

CTaHAapTHasA ownbkKa

OcHoBHasA
Main 177 (275; 87)
(n-22)
CpaBHeHuA
Comparison 141 (287;38)
(n - 165)

MpumevaHue: Me - meanana, Q,, Q, — HUXKHUI 1 BEPXHUIA KBAPTUNIN.

Note: Me is the median, Q1, Q3 are the lower and upper quartiles.

59,09

29,87

95% poBepuTeNbHbIN MHTEPBanN

61,17-292,83

0,042

82,45-199,55
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on the right, with cholangiography. According to cholan-
giography data, the expansion of intrahepatic ducts and
ductus hepaticocholedochus was present, with a break
at the level of the middle third of the ductus hepatico-
choledochus. The mechanical jaundice was relieved.

After T month in the emergency hospital, the patient
had a cholecystectomy due to acute destructive chole-
cystitis, biliary stone extraction, and a biopsy of the tu-
mor in the ductus hepaticocholedochus. Pathoanatomic
conclusion on intraoperative biopsy: cancer of the com-
mon bile duct mucosa (adenocarcinoma) T3N1MO (ac-
cording to intraoperative data).

Subsequently, the patient, in a state of moderate se-
verity, was admitted to the affiliated hospital of the De-
partmental and Hospital Surgery Subdepartment named
after Professor I. I. Neymark with a course of Continuing
Professional Education in surgery. The skin was jaun-
diced, heart rate: 70 bpm, blood pressure: 110/60 mm
Hg, the size of the liver according to Kurlov: 9x8x6 c¢m,
peritoneal signs: negative, feces: acholic, urine: dark yel-
low.

Complete blood count at admission: hemoglobin:
154 g/l, hematocrit: 48.2%, WBC: 4.8x10°%/I, ESR: 10 mm/h.
Biochemical blood analysis at admission: total bilirubin:
118 mmol/l, indirect: 5 mmol/I, direct: 113 mmol/Il, AST:
67 U/I, ALT: 128 U/I, alkaline phosphatase: 449 U/, alpha-
amylase: 85 mg/|, total protein: 67 g/l, creatinine: 99
mmol/l, fasting glucose: 5.3 mmol/I, sodium: 136 mmol/I,
potassium: 4.9 mmol/I.

Abdominal ultrasound findings: liver: Oblique Y-Di-
mension: 170 mm; thickness of the right lobe: 136 mm;

of pancreatobiliary zone complicated by obstructive jaundice

Craniocaudal dimension: 116 mm; thickness of the left
lobe: 80 mm; thickness of the caudate lobe: 23 mm. No
space-occupying lesions were found in the liver. The di-
ameter of the portal vein is 12 mm; the IVC diameter is
14 mm. Intrahepatic ducts are expanded: segmental to 5
mm, lobular to 9 mm. The ductus hepaticocholedochus
is expanded to 15 mm and is bluntly broken off at the
level of the head of the pancreas; its course is non-linear.
The maximum size of the head is 30 mm; body: 20 mm,
the tail: 25 mm. The Wirsung’s duct was not dilated. Con-
clusion: biliary hypertension syndrome, low block level.
The increase in the size of the liver.

The patient underwent antegrade and retrograde
cholangiography prior to complex treatment, which
provided a visualization of a tumor stricture in the area
of the common hepatic duct after the confluence zone
of the lobular ducts (Fig. 2a). The procedures performed
included endoscopic papillosphincterotomy, stenting
of the common bile duct, local and systemic PDT. Retro-
grade cholangiography and choledochoscopy were per-
formed after complex therapy with PDT based on Rada-
chlorin, according to the method outlined above (Fig. 2b,
¢). Retrograde cholangiography performed in the follow-
up after the complex treatment showed a recovered lu-
men of the common bile duct, with restored borders and
patency. Retrograde choledochoscopy performed on
the patient after the complex treatment visualized the
restored patency of the common bile duct and a reduced
size of the neoplasm in the choledochus.

The complete blood count at discharge: hemoglo-
bin: 140 g/l, hematocrit: 45.4%, WBC: 5.48x10%I, ESR: 34

Puc. 2. Pe3ynbtaTbl MCCNef0BaHUI, NOJly4YEHHbIE B X0€ Tepanuu naumMeHTa:
a — aHjerpajHas u peTporpagHas xoanaHruorpadus o NpoBeAeHUs KOMMNIEKCHOrO e4eHuss ¢ npumeHeHuem ¢poTo-

AWHaMUYECKOMN Tepanuu;

b — peTrporpagHas xonaHrnorpadus nocsne NpoBefeHUs KOMMNIEKCHOro 1e4eHuns ¢ npuMmeHeHnem GpoToanHaMU4EeCKon

Tepanuu;

C — X0JIeOXOCKONUS noce NpoBeJeHUs1 KOMNJIEKCHOMO 1Ie4YeHuUsl ¢ NpumMmeHeHnem GpoToguHaMUy4ecKomn Tepanum
Fig. 2. The results of the study conducted during the patient’s therapy

a — antegrade and retrograde cholangiography before the complex treatment using photodynamic therapy;

b - retrograde cholangiography after the complex treatment using photodynamic therapy;

¢ — retrograde patient choledochoscopy after the complex treatment using photodynamic therapy

BIOMEDICAL PHOTONICS T.9, Ne 1/2020
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of pancreatobiliary zone complicated by obstructive jaundice

mm/h. Biochemical blood analysis at discharge: total bili-
rubin: 11 mmol/l, indirect: 6 mmol/|, direct: 5 mmol/I, AST:
14 U/I, ALT: 19 U/|, alkaline phosphatase: 158 U/, alpha-
amylase: 98 mg/I, total protein: 67 g/I, urea: 5.2 mmol/I,
creatinine: 79 mmol/|, fasting glucose: 7.04 mmol/l, so-
dium: 145 mmol/I, potassium: 4.5 mmol/I.

The patient was discharged for outpatient observa-
tion and treatment, in a satisfactory condition.

Conclusion

Palliative treatment with PDT of the pancreatobili-
ary zone malignant tumors complicated by mechanical
jaundice allowed to restore the lumen of the bile ducts,

REFERENCES

1. Sostoyanie onkologicheskoj pomoshchi naseleniyu Rossii v 2018
godu [Status of oncological care for the population of Russia
in 2018] by Kaprin A.D., Starinskogo V.V., Petrova G.V. as eds.
Moscow, MNIOIim. P.A. Gertsena - filial FGBU «NMIRTs» Minzdrava
Rossii Publ., 2019. 236 p.

2. HangJ.,Wul, Zhu L, Sun Z.,, Wang G., Pan J., Zheng S., Xu K.,
Du J., Jiang H. Prediction of overall survival for metastatic pan-
creatic cancer: Development and validation of a prognostic
nomogram with data from open clinical trial and real-world
study, Cancer Med., 2018, vol. 1, no. 7, pp. 2974-2984. doi:
10.1002/cam4.1573.

3. Klinicheskie rekomendatsii. Rak podzheludochnoy zhelezy [Clinical
guidelines. Biliary cancer]. Available at: http://oncology-
association.ru/files/clinical-guidelines_adults%C2%A0-%20
projects2018/rak_zhelchevyvodyashey_sistemy_pr2018.pdf.
(accessed 15.11.2019) (in Russian)

4.  Klinicheskie rekomendatsii. Rak podzheludochnoy zhelezy [Clinical
guidelines. Pancreatic cancer] Available at: http://oncology-
association.ru/files/clinical-guidelines_adults%C2%A0-%20proj-
ects2018/rak_podzheludochnoy_zhelezy pr2018.pdf. (accessed
15.11.2019) (in Russian)

5. Ducreux M., Cuhna A. Sa., Caramella C., Hollebecque A., Burtin P,
Goéré D., Seufferlein T., Haustermans K., Van Laethem J.L., Conroy
T, Arnold D. Cancer of the pancreas: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up, Annals of
Oncology, 2015, vol. 26, pp. 56-68.

6. Valle JW,, Borbath I, Khan S.A., Huguet F, GruenbergerT., Arnold D.
Biliary cancer: ESMO Clinical Practice Guidelines for diagnosis, treat-
ment and follow-up, Annals of Oncology, 2016, vol. 27, pp. 28-37.

7. Klinicheskie rekomendatsii. Mekhanicheskaya zheltuha [Clinical guide-
lines. Obstructive jaundice]. Available at: http://xn-—9sbdbejx7bddua-
hou3a5d.xn--p1ai/stranica-pravlenija/klinicheskie-rekomendaci/
urgentnaja-abdominalnaja-hirurgija/klinicheskie-rekomendaci-
mehanicheskaja-zheltuha.html. (accessed 15.11.2019) (in Russian)

8. Wei Li, Qingyong Ma, Erxi Wu Perspectives on the Role of
Photodynamic Therapy in the Treatment of Pancreatic Cancer,
International Journal of Photoenergy, 2012, vol. 637429, p. 9.

9. LuY, LiuL., Wu J.C, Bie LK., Gong B. Efficacy and safety of photo-
dynamic therapy for unresectable cholangiocarcinoma: a meta-
analysis, Clin Res Hepatol Gastroenterol, 2015, vol. 39, pp. 718-724.

10. Bown S.G., Rogowska A.Z., Whitelaw D.E., Lees W.R., Lovat L.B.,
Ripley P, Jones L., Wyld P, Gillams A., Hatfield A.W. Photodynamic

BIOMEDICAL PHOTONICS T.9, N2 1/2020

which stopped the clinical presentation of life-threaten-
ing complications.

Palliative treatment with PDT of malignant neo-
plasms of the pancreatic head complicated by mechani-
cal jaundice made it possible to reduce the largest size
of the neoplasm within a week (according to abdominal
ultrasound) and to increase the survival rate of patients
who are not recommended radical surgical treatment.

The findings of our study indicate the good prospects
of further research into the possibilities of the use of PDT
in the complex treatment of this severe category of pa-
tients.
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