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Abstract

Introduction. The disadvantages of open operations to eliminate biliary obstruction and duodenal
obstruction in patients with unresectable pancreatic head cancer are a high incidence of postoperative
complications (up to 40%) and mortality (up to 15-20%). When installing self-expanding metal stents
(SEMS), the incidence of complications and mortality varies within 1-3%. However, during surgical bypass
operations, effective drainage of the biliary system and stomach lasts for more than a year, and SEMS are
subject to obstruction with the development of cholangitis 6 months after installation.

Aim. To improve the results of palliative surgical treatment of patients with unresectable pancreatic head
cancer complicated by obstructive jaundice in cases of high surgical and anesthetic risk.

Materials and methods. The results of palliative surgical treatment of two groups of patients with
unresectable pancreatic head cancer complicated by obstructive jaundice with a physical status of
ASA-PS 1II were analyzed. The retrospective cohort (comparison group) included 18 patients who
underwent biliary-digestive drainage by open surgical operations. The prospective cohort (main group)
included 26 patients who underwent endoscopic stenting of the biliary system with SEMS.

Results. The treatment strategy for patients consists of gradually eliminating biliary and duodenal
obstruction, and managing multiorgan failure by implementing an individualized treatment plan for
patients developed by specialists from multidisciplinary medical groups. In cases of diagnosis of acute
carcinomatous pancreatitis in patients with signs of hypertension of the main pancreatic duct, it is
advisable to perform its transpapillary drainage with stenting of the common bile duct. In patients with
physical status of ASA-PS III and Karnofsky index =70 (2 points on the ECOG scale), chemotherapy with
gemcitabine tended to increase survival by 28.2% (p=0.16).

Conclusions. The use of the SEMS biliary system stenting procedure to restore the biliary-digestive bile
passage, compared with the traditional surgical technology of biliary-digestive bypass, is accompanied by
areduction in the complication rate by 52.6% (p=0.0007) and mortality by 31.2% (p=0.01).

Keywords: cancer of the pancreas, obstructive jaundice, prosthetics of the biliary system, biliary
stenting, stenting of the biliary system, SEMS, bilio-digestive bypass

INTRODUCTION

The goal of palliative surgical treatment of patients
with unresectable pancreatic head cancer (PCH) is to
eliminate complications of the cancer process — biliary
obstruction and duodenal obstruction. These tasks are
solved by biliodigestive, gastrodigestive or double
biliogastodigestive bypass surgery, or stenting of the
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common bile duct and duodenum with self-expanding
metal stents (SEMS) [1]. Serious disadvantages of open
surgical operations are the high frequency of postoperative
complications (up to 40%) and mortality (up to 15-20%)
[2, 3]. In operations with the installation of SEMS,
the percentage of complications and mortality varies
within 1-3% [1, 4]. Therefore, such minimally invasive
interventions have gained priority. However, surgical
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bypass operations provide effective drainage of the biliary
system and stomach and a satisfactory quality of life for
patients lasting more than a year. SEMS are subject to
obstruction, deformation with a decrease in the ability to
evacuate bile and the development of cholangitis within 6
months after installation, which reduces the quality of life
and requires repeated hospitalizations and reconstructive
interventions [2, 4]. With the introduction of the latest
cancer treatment technologies, patient survival after
surgical palliation can exceed one year, which maintains
the value of classical surgical interventions with bypass
anastomoses as the operations of choice [2].

AIM

To improve the results of palliative surgical
treatment of patients with unresectable pancreatic head
cancer complicated by obstructive jaundice in cases of
high surgical and anesthetic risk.

MATERIALS AND METHODS

The bidirectional, cohort, observational study,
which consisted of a retrospective and prospective
cohort, included 44 patients with unresectable pancreatic
head cancer complicated by obstructive jaundice with

physical status according to the American Society of
Anesthesiologists Physical Status III (ASA-PS-III)
classification, who were treated in the clinics of the
Department of Surgery No. 2 of Bogomolets National
Medical University for the period 2015-2023. Of these,
18 patients who underwent biliodigestive drainage
through open surgical interventions were included in the
retrospective cohort (comparison group). Out of the total,
26 patients who underwent endoscopic transpapillary
SEMS stenting of the biliary system were included
in the prospective cohort (main group). The inclusion
criteria for the study were: patients with unresectable,
metastatic pancreatic head cancer stage IV (T1-4N0-2M1,
complicated by obstructive jaundice, elderly and senile
male and female individuals (according to the WHO
age classification) with a physical status of ASA-PS III.
Histologically, the tumors in all patients were identified as
ductal adenocarcinomas. The prevalence and resectability
of pancreatic tumors were determined according to
the NCCN (2015-2024) and ESMO (2019-2023)
recommendations based on a comparison of clinical,
laboratory, and radiographic examination data. The
groups were representative in terms of age, sex, comorbid
pathology, level of hyperbilirubinemia, extent of cancer,
histological characteristics of tumors, and indications for
surgical treatment (p>0.05) (Table 1).

Table 1
Main clinical characteristics of patients with pancreatic head cancer upon hospitalization
Indicators Comparison group (n=18) Main group (n=26) p
Age, years 67.3+7.42 68.4+8.17 0.65
Sex
Men 12 (66%) 17 (65.38%) 0.96
Women 6 (34%) 9 (34.62%) 0.96
Duration of jaundice, days 21.8+0.26 23.5+0.35 <0.0001
Total serum bilirubin, pmol/l 257.4+19.5 264.1422.8 0.31
Hemoglobin, g/l 108+7.11 1124+9.26 0.13
Albumin, g/ 3144.32 30+4.96 0.49
Creatinine, pmol/L 146.3 £20.71 167.1 £21.35 0.002
Comorbidities

Ischemic heart disease 18 (100%) 26 (100%) 1.0
Chronic obstructive pulmonary disease 6 (33.3%) 9 (34.6%) 0.92
Diabetes mellitus 12 (66.3%) 19 (73.1%) 0.63

The surgical treatment strategy in the study groups
was based on the use of individual multi-stage treatment
programs, which were created and implemented by
specialists of multidisciplinary medical groups taking
into account the specifics of the health status of each
patient. The first step was to determine the severity of the
health status and the risk of surgical intervention for each
patient (Physiological and Operative Severity Score for
the Enumeration of Mortality and Morbidity (POSSUM)
scale [5]. The treatment program was divided into four
consecutive stages, the implementation of each stage was
a preparation for the next one.

The organization and volume of medical care at the
first stage of treatment of patients in both groups were

18

the same. All patients were hospitalized to the intensive
care unit. A detailed examination was performed, along
with correction of homeostasis disorders and preparation
for anesthesia and surgery. The diagnostic program
included determining the localization and spread of the
cancer process, the level, degrees of obstruction of the
biliary system and the severity of secondary acute liver
failure (ALF) (according to the criteria of the European
Association for the Study of the Liver, 2023), cholangitis
(ACh) (according to the criteria of the Tokyo Guidelines,
2018), the severity of comorbid pathology (according
to the Charlson comorbidity index), the presence of
hepatorenal and hemorrhagic syndromes, duodenal
stenosis (DS), carcinomatous pancreatitis (CP), portal
hypertension (PH) [3, 6, 7]. The main syndromes that
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determined the severity of the patients’ health condition
were ALF, and ACh. Moreover, ALF and ACh were
diagnosed in all patients in both groups.

The main differences in surgical tactics were
that after preoperative preparation, patients in the
comparison group (18 people) underwent preoperative
biliary drainage (second stage of treatment). Minimally
invasive procedures were used, namely, percutaneous,
transhepatic ~ cholangiostomy was  performed in
12 patients, and transpapillary stenting of the common
bile duct with 8-mm-diameter plastic stents was
performed in 6 more patients after endoscopic retrograde
cholangiopancreatography (ERCP). The next (third) stage
of treatment for patients in the main group, was aimed at
stabilizing the general health status, eliminating ACh and
the phenomena of multiorgan dysfunction/insufficiency
that were exacerbated in the case of postdecompression
syndrome, which was diagnosed in 12 patients (66.7%) of
the main group. After 18-23 days, the patients underwent
the fourth stage of treatment — biliodigestive bypass
surgery. In particular, 12 patients underwent biliodigestive
bypass by performing a retrocaval cholecystojejunostomy
with an isolated Brown’s jejunal loop. Another 6 patients
underwent end-to-side Roux-en-Y hepaticojejunostomy
with an isolated Roux-en-Y jejunal loop up to 50 cm
in length and end-to-side interloop jejunojejunal
anastomosis.

The treatment program of the main group of patients
(26 people) differed in that the obstruction of the biliary
system was relieved not by open surgical operations,
but by endoscopic installation of transpapillary SEMS.
Due to the peculiarities of the surgical anatomy of the
duodenum, attempts to perform ERCP in two patients
were unsuccessful. In these cases, the technology of
biliodigestive  prosthesis  (choledochoduodenostomy)
under EUS guidance (EUSCDS) was used. In addition,
among the patients of the main group, in addition to

obstructive jaundice, 4 people were diagnosed with
acute CP, and 5 people with DS. After preoperative
preparation for urgent indications (within 2448 hours
after hospitalization), 20 patients after ERCP underwent
transpapillary stenting of the common bile duct using
SEMS (model Boston Scientific WallSTENT Biliary
Uncovered, 10-60 mm). It should be noted that 5 of the
20 aforementioned patients developed progressive DS
in the long-term postoperative period, due to which they
underwent duodenal prosthesis with HANAROSTENT
Duodenum/Pylorus NDSL20-140-230 stents.

In the studied groups, a comparative analysis of
the frequency of intraoperative adverse events (surgical
errors and complications during operations), postoperative
complications, mortality and patient survival was
conducted. The frequency of intraoperative adverse
events was classified according to R. M. Satava, 2005,
postoperative complications and mortality were assessed
according to the Clavien—Dindo classification modified by
S. M. Strasberg, 2009 [8, 9].

Statistical analysis of the obtained study results
was performed using IBM SPSS Statistics 22.0 statistical
analysis package. The significance of differences between
mean values was assessed using nonparametric criteria:
for related populations — the Wilcoxon criterion, for
independent — the Mann-Whitney. The criterion for the
significance of differences was considered to be p<0.05.

RESULTS

When comparing the results of surgical treatment of
patients in both groups, it was found that the proportion of
complications in the early postoperative period in patients
in the comparison group was 83.3% versus 30.7% in the
main group (¥2=11.52, 95% CI 22.96-70.50, p=0.0007),
and mortality was 38.9% and 7.7% (32=6.21, 95% CI
6.37-54.36, p=0.01), respectively (Table 2).

Table 2
Postoperative complications and outcomes
Indexes | Comparison group (n=18) | Main group (n=26) | p
Surgical complications (Accordion Severity Grading System scale)
Total number of complications 15 (83.3%) 8 (30.7%) 0.0007
Grade I 2 (11.1%) 3 (11,5%) 0.96
Grade II 5(22.2%) 2 (1.7%) 0.17
Grade IIT 3 (16.6%) 1 (3,8%) 0.15
Grade IV 1 (5.55%) 0 0.22
Grade V 1 (5.55%) 1 (3,8%) 0.78
Grade VI 6 (33,3%) 1 (3,8%) 0.009
Management of complications
Surgical revision of hepaticojejunostomy 1 (5.5%) 0 0.22
Surgical revision of postoperative wound 7 (38.9%) 0 0.0006
Radiological procedures 2 (11.1%) 0 0.08
Intravenous drip 4 (22.2%) 8 (30.7%) 0.53
Hospital stay (days) 17,4 £1,3 6,8 £0,53 <0.0001
Hospital readmission within 90 days 4 (22.2%) 5 (19,2%) 0.81
In hospital-mortality 7 (38,9%) 2 (7,7%) 0.01
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Late postoperative complications requiring
rehospitalization within 90 days after surgical correction
of jaundice were observed in 4 (22.2%) patients in the
comparison group and 5 (19.2%) patients in the main group
(%2=0.058, 95% CI —19.84-28.36, p=0.81). Patients with an
Eastern Cooperative Oncology Group (ECOG) performance
status of 2 (19 patients) were indicated for gemcitabine
monochemotherapy (4 patients in the main group and 15 in the
experimental group). The remaining 16 patients with a status

of 3 (7 patients in the main group and 9 in the experimental
group) were assigned palliative care. Chemotherapy treatment
was started on the 5th week after correction of obstructive
jaundice. As a result of a comparative analysis of the survival
of patients in both subgroups depending on the fact of
chemotherapy, it was found that in patients with a status of
ECOG 2 points it was 4.32+1.45 (range 3.81-1.93) months,
compared to 3.37+1.81 (range 2.80-4.23) (T=0.31, p>0.4)
months in patients with a status of ECOG 3 points (Figure 1).
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Figure 1. Survival of patients in two groups depending on chemotherapy.

DISCUSSION

In 2020, the results of a meta-analysis were
published, which demonstrated the benefits of dual biliary
and duodenal prosthesis in malignant biliary obstruction,
including the use of two-stage technology [10, 11]. In our
study, decompression of the biliary system was performed
in all patients by surgical bypass or prosthesis with the
installation of SEMS. Given the initial severe condition of
the patients, surgical bypass was preceded by preoperative
drainage of the biliary system. DS in patients in both
groups was corrected exclusively by the installation of
SEMS after the resolution of ALF manifestations. That is,
a «hybrid» surgical technology was used (biliodigestive
bypass and duodenal prosthesis). We found that the
use of SEMS biliary stenting compared to traditional
surgical technology was accompanied by a reduction
in the complication rate by 52.6% (¥2=11.52, 95% CI
22.96-70.50, p=0.0007), and a reduction in mortality by
31.2% (¥2=6.21, 95% CI 6.37-54.36, p=0.01).

The prognosis of the expected survival of patients
was determined by the Karnofsky index [12]. Literature
data indicate that if the Karnofsky index < 80, then
the predicted survival of patients with pancreatic head
cancer is 5.91+2.32 months, and if the index >80 —
9.23+2.06 months [13]. In our study, among 35 patients
who survived after correction of obstructive jaundice,
19 patients had a Karnofsky index =70 (corresponding
to ECOG 2 points), and 16 had a Karnofsky index <60
(corresponding to ECOG 3 points). At the same time, the
actual survival in the first case was 4.32+2.45 months,
and in the second — 3.37+1.81 months. Since in cases
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of biliodigestive shunting, the drainage function of the
anastomoses is preserved for more than a year, and in cases
of transpapillary stenting with SEMS — for about 6 months,
it becomes clear that in cases where the predicted life
expectancy of patients is 5-6 months, it is justified to restore
biliodigestive bile passage by transpapillary prosthesis
of the common bile duct using SEMS or by EUS-guided
choledochoduodenostomy:.

In total, 35 patients (79.5%) out of 44 patients
in both groups survived after surgery. When choosing
chemotherapy as the first-line treatment for patients with
metastatic pancreatic cancer and ECOG status of 2 points,
in addition to gemcitabine (monotherapy regimen), its
combination with capecitabine or erlotinib is possible
[14]. Chemotherapy treatment for patients with ECOG
status of 2 points was accompanied by a tendency to
increase survival by 28.2% (p=0.16), which occurred due
to a temporary slowdown in the growth rate of the cancer
tumor and its metastases in 31.6% of patients.

CONCLUSIONS

1. The operation of choice in the surgical treatment
of patients with unresectable pancreatic head cancer
complicated by obstructive jaundice is the restoration of
physiological bile passage by endoscopic stenting of the
common bile duct with self-expanding metal stents.

2. In cases of diagnosis of acute carcinomatous
pancreatitis in patients with signs of hypertension of
the main pancreatic duct, it is advisable to perform its
transpapillary drainage with stenting of the common bile
duct using self-expanding metal stents.

KaniniyHa Ta npodinakTuyHa MeaunuHa, Ne 4 (42) /2025



KJITHIYHA MEJIMIIMHA

3. The use of the biliary system stenting procedure
with SEMS to restore the biliary-digestive bile passage,
compared with the traditional surgical technology of
biliary-digestive bypass, is accompanied by a reduction
in the in the complication rate by 52.6% (p=0.0007) and
mortality by 31.2% (p=0.01).

4. In patients with ASA-PS III physical status and
Karnofsky index >70 (2 ECOG points), chemotherapy
with gemcitabine showed a trend toward an increase in
survival by 28.2% (p=0.16).

Perspectives for further research. Further research
should combine the capabilities of known technologies
in order to provide a long-term effect in eliminating
complications of the cancer process (obstructive jaundice
and duodenal obstruction) with minimal trauma, thereby
creating conditions for combined treatment of patients
that should be effective regardless of the stage of cancer
progression.
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Pe3rome

BUBIP TAKTUKWU MANIATUBHOIO XIPYPTIYHOI O NIKYBAHHS XBOPUX HA HEPE3EKTABENBLHUA PAK FONOBKK
MIALLNYHKOBOI 3AN03U, YCKITAGHEHUN OBCTPYKTUBHOIO XXOBTAHMULIEI, Y BUMTAOKAX BUCOKOIO
XIPYPI4YHOIO TA AHECTE3IONOrN4YHOr 0 PU3NKIB

Bopuc I'. BeapogHuii, Irop B. Konocosuy, Irop B. MaHonb, Biktop 1. Cno6oasHuk, Irop B. Yepenetko,

Masno B. YemopaHos, €sreH O. Hectepyk

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. HegoslikaMu BiAKpUTHX omnepalliil ycyHEHHS GijliapHOI 06CTPYKIil Ta Ayo/eHa/IbHOI HENPOXiAHOCTI ¥ XBOpUX
Ha Hepe3eKTabeJbHUH paK TOJOBKM MiALUIYHKOBOI 3aJ03M € BUCOKA 4YacToTa MicjasfonepanifiHUX ycKJaJHeHb
(o 40%) Ta seTanpHicTb (40 15-20%). [Ipy BcTaHOBJIEHHI CaMOpO3IIMPIOBaHUX MeTaneBUX cTeHTIB (Self-Expanding
Metal Stents - SEMS) yacToTa yck/iaJHeHb Ta JIETAJbHOCTI KOJHUBAETbCA B Mexax 1-3%. OfHaK mpu omepanifx
xipypriuHoro myHTyBaHHS epeKTHBHe ApeHyBaHH:A 6iniapHOi cucTeMH i LUIYHKY TpUBa€ moHaf pik, a SEMS Bxe
yepe3 6 MicALiB Mic/s BCTaHOBJIEHHS NiAAAI0THCSA 06CTPYKLii 3 PO3BUTKOM XOJIAHTITY.

MerTa. [lokpalUTH pe3y/bTaTH MaliaTUBHOIO XipypriuHoro JiiKyBaHHSI XBOPUX Ha Hepe3eKTabeJbHUHN paK roJ0BKH
NiAIIJIYHKOBOI 3a/1034, yCK/JIaAHEHWH OOGCTPYKTHUBHOMO >XOBTSHHIEI0, y BHUIaAKax BHUCOKOTO XipypriyHoro Ta
aHeCcTe3i0JIOrIYHOr0 PU3HUKY.

Marepianu Ta MeToAH. [IpoaHanizoBaHO pe3y/bTaTH NajJiaTUBHOTO XipypriyHoro JiikyBaHHS JBOX I'pyll XBOPUX Ha
Hepe3eKTabeJbHUH paK roJIOBKH MiALIIYHKOBOI 3a/103H, YCKJIaZHEHUH 06CTPYKTUBHOIO XKOBTSAHUIEIO, i3 GpisnyHUM
cratycoM rpagauii ASA-PS III. [lo peTpocnekTUBHOI KOTOpTH (rpymna MOpiBHAHHA), BKJIOYeHO 18 XBOpHUX, SKUM
OimogurecTuBHE JpeHYBaHHS BUKOHAHO BiJKPUTHMH XipypriYyHUMH omnepanisiMu. [lo MPOCHEKTUBHOI KOTOPTH
(ocHOBHa rpymna) BKJIIWYEHO 26 Mali€HTIB, SKUM Oy/J0 BUKOHAHO €HJOCKOMiYHi omepalii cTeHTyBaHHs 6isiapHoi
CUCTEeMHU 3 BUKOpUCTaHHAM SEMS.

Pe3ynbraTu. TakTHKa JiKyBaHHS XBOPUX MOJIATa€E y IOETAalHOMY YCyHeHHi o6GcTpykuii 6imapHoi cucremy,
M0JIIOPraHHOI HeJA0CTATHOCTI, AyOJeHa/IbHOI HENPOXiJHOCTI LIJIAXOM peasti3alii IHAUBiAYalbHOTO IJIaHY JIKYBaHHA
XBOPHUX, p03p0o6seHoro ¢paxiBUsMU MYyJbTUAUCLHUIIIHAPHUX JiKapChbKUX TPyI. Y BUNaJKaxX AiarHOCTUKH y XBOPUX
rOCTPOTO KaHLepOMAaTO3HOIr0 NMAaHKPeaTUTy 3 O3HAKaMHU TrinepTeH3ii ros0BHOI MaHKpeaTHYHOI MPOTOKHU JOLiIbHO
MPOBOAUTH i TpaHCHaMiJIsipHe [peHYBaHHs i3 CTEHTYBAaHHSM 3arajbHOI >KOBYHOI NPOTOKHU. Y NaLi€HTIB i3 Gi3UYHUM
cratycoM rpaganii ASA-PS III i ingekcom Karnofsky =70 (2 6anu 3a mkasnoto ECOG) i mpoBefeHHAM XimioTepamii
reMiuTa6iHOM BiMiYyeHa TeH/eHLis 10 361IbLIeHHAM BIKUBaHOCTI Ha 28,2% (p=0,16).

BuCHOBKHU. BuUKOpHCTaHHA 3 MeTOI BiHOBJIEHHS 6ili0JUrecTUBHOrO IacaXky >KOB4Yi NpOLELYpPH CTEHTYBaHHS
OimiapHoi cuctemMu 3a Jgomomororo SEMS y mopiBHAHHI i3 TpaAuIidHOK XipypriyHOI TEXHOJIOTIE
6isliogUrecTUBHOrO UIYHTYBAaHHS CYNPOBOXKYETbCSI 3MEHIIIEHHSIM MUTOMOI Bard yckJaaHeHb Ha 52,6% (p=0,0007),
a setanbHOCTi Ha 31,2% (p=0,01).

Kawyoei cioea: pak miJIUIyHKOBOI 3a/1034, OGCTPYKTHBHA KOBTSHMIS, NPOTE3yBaHHSA >KOBYHHUX NPOTOK,
6l1iogurecTiBHe IIyHTYBaHHA
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