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¢ Bile duct stenting is not a common intervention in most multidisciplinary hospitals in our city. The article
presents our 5-year experience with 84 antegrade prosthetic interventions using self-expanding nitinol stents
and endoprostheses. The interventions were carried out in 2 stages: percutaneous transhepatic cholangiography
drainage followed by biliary stenting or endoprosthetics. All patients were operated on for obstructive jaundice:
10 benign genesis, 74 — malignant. The analysis of postoperative pancreatitis with primary drainage interven-
tion development allowed us to find the algorithm for its prediction, early detection and treatment. The pos-
sibilities of using partially-coated nitinol stents in different variants of the biliary tree anatomy were consid-
ered. The article also provides evidence for advisability of endoprosthesses in benign strictures of the bile
ducts.

+ Keywords: obstructive jaundice; stenting; self-expanding nitinol stent; percutaneous transhepatic external-in-
ternal cholangio drainage; biliary endoprosthetics.
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¢ CreHTMpOBaHIe >KeTYHbIX IPOTOKOB B OOJBIIMHCTBE MHOrONPOGIIbHBIX cTanyoHapoB CaHkT-IleTepOypra
BBIIIOJTHAIOT He 4acTo. B cTaTbe IpefcTaB/lieH Hall IATUIETHMUIL ONBIT 84 aHTerpafHbIX NMPOTE3UPYIOLIUX BMe-
HIaTE/IbCTB C MCIIOIb30BAHMEM CAMOPACIpPaB/IAIIMXCA HUTHHONOBBIX CTEHTOB M 3H/IONPOTE30B. Bmemaresnb-
CTBa Ha JKEJTYHBIX IIPOTOKaxX IPOBOJAT B [Ba 9Tala: YPeCKOXKHOE YpeclevyeHOYHOe XONIAHTMOfpEHMPOBaHME
U OMnIMapHOe CTEeHTMpPOBaHME WM SHJIONpPOTe3MpoBaHue. Bce malueHTH! olepypoOBaHbL 110 NOBOLY MeXaHude-
cKoil xentyxm: 10 — fo6pokayeCTBEHHOTO TreHesa, 74 — 3710Ka4eCTBEHHOTo. AHamm3 pa3BUTHUA IIOCTeOIepa-
L[MOHHOTO MNaHKpeaTuTa HpU IEePBUYHOM IPEHMPYIOLeM BMeIIATe/IbCTBE II03BOMMI pas3paboraTb ajrOpUTM
€ro IPOTrHO3MPOBAHM:, PAaHHErO BBIABIEHUA U JledeHUA. PaccMOTpeHBI BO3MOXKHOCTM MCIO/Nb30BaHUA 4a-
CTUYHO TOKPBITBIX HUTMHOJIOBBIX CTEHTOB IIPY PaslIMYHBIX BapuMaHTax aHaToMmy OmnmapHoro pepesa. O60-
CHOBaHa I[eJIeCOOOPa3HOCTh IIPVMEHEHMsI SHAONPOTE30B INPU JOOPOKAYeCTBEHHBIX CTPUKTYpax >KeTUYHBIX
MIPOTOKOB.

+ KnroueBble cmoBa: MexaHMYeCKas JKE/NTyXa; CTEHTUPOBAHUE; CaMOpaCHpaBJ’IHIOHH/HZCH HUTUHOIOBBIN CTEHT;
YPECKOXKHOE YPECIEUYECHOTYHOE HAPYKHO-BHYTPEHHEE XOJTAHTUMOLPEHNPOBAHNE; 61/1}11/1apﬁoe SHAOIPOTE3NPO-
BaHMNE.
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Introduction

Timely, minimally invasive biliary decom-
pression is an important component of the
staged or final surgical treatment of patients with
diseases of organs in the hepatopancreatobiliary
region that cause obstructive jaundice. However,
surgeries performed in the presence of long-
term obstructive jaundice, especially in elderly
and senile age patients with severe comorbid
pathology, are accompanied by complications
in 16%-43% of cases. Mortality ranges between
9%-33%, reaching 36%-45% among urgently
operated patients aged over 60 years [1-5].

Endobiliary interventions restore liver function
quickly and effectively, reduce postoperative
mortality, especially in elderly and senile age
patients, which makes this type of intervention
a bridge between subsequent radical and
palliative surgical care for patients in this older
age group [6-9].

Stenting of the bile ducts in most multi-
specialty hospitals in St. Petersburg is often not
performed. The lack of qualified personnel,
technical equipment, and the high cost of
consumables significantly limit the possibility of
using this technique in everyday surgical practice.
According to various authors, the frequency of
complications of stenting interventions varies
from 18.6% to 30% [10, 11].

This work aimed to consider the technical
aspects of biliary prosthetics and study the
complications of antegrade stenting interventions
to improve the quality of surgical care for
patients with obstructive jaundice of various
origins.

Materials and methods

The study included 84 patients with obstructive
jaundice, who underwent biliary stenting or
endoprosthetics and received inpatient treatment
from 2014 to 2018. Participants included
10 patients with benign strictures of the bile
ducts and 74 patients with malignant strictures.
The average age of patients with cancer of the
biliary tree was 73 years, and that of patients with
benign strictures was 57 years. According to the
World Health Organization (WHO) classification,
24 of 84 patients were of elderly age, 41 were of
senile age, and 7 patients were long-livers, which
totaled 85.7% of patients.
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Results

The treatment of patients in the groups
studied was phased. A two-stage approach was
used most often used for malignant lesions:
tirst, percutaneous or endoscopic drainage was
performed, with subsequent stenting of the bile
ducts. During the initial intervention, attention
was paid to the anatomy of the zone of the
major duodenal papilla, so that during the joint
return of the common bile duct (CBD) and the
major pancreatic duct (MPD), suprapapillary
percutaneous drainage could be performed.
In the case of endoscopic decompression of the
bile ducts with a plastic stent, the intervention
was supplemented with MPD stenting. Some
patients with percutaneous access during direct
cholangiography did not have a joint return of
CBD and MPD, and the rapid emptying of the
biliary tree from the injected contrast agent
due to relaxation of the sphincter of Oddi was
noteworthy.

After percutaneous transhepatic external-
internal cholangiostomy, most patients of this
group had pancreatitis on day 1 after surgery
(in some patients with pancreatic necrosis). With
the accumulation of experience with the so-called
“rapid emptying” symptom, we began to conduct
targeted contrasting at the level of the terminal
part of the CBD using a diagnostic angiographic
catheter with a diameter of 4-5 Fr with a bolus
injection of the contrast agent. In most cases,
a joint return of CBD and MPD was detected, for
which suprapapillary transdermal transhepatic
cholangio-drainage was performed. As a result,
the incidence of postoperative pancreatitis de-
creased from 8.7% [11] to 3.8% [6], and mortality
from pancreatic necrosis decreased from 5.6% [7]
to 0.6% [1] (p < 0.001) (Table 1).

Since mid-2016, we have developed and put
into practice an algorithm for the early diagnosis
of acute pancreatitis after percutaneous cholan-
gio-drainage. Three hours after transdermal tran-
shepatic external-internal cholangio-drainage, all
patients had their hemoglobin levels, hemato-
crits, leukocyte counts, bilirubin levels, and blood
amylase levels determined.

Analysis of red blood indices enabled the
prevention of early postoperative complications
in the form of intra-abdominal bleeding or
control of the intensity of hemobilia (if any).
When hyperamylasemia was detected 3-5 times
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Table 1/ Tabanua 1

The incidence of postoperative pancreatitis in percutaneous drainage interventions
Yacrora pasBuTHsi NOCAEONEPALMOHHOTO MAHKPeaTHTa NMPH YPECKOXHDBIX APEHUPYIOMX BMELIATEAbCTBAX

Surgeries Complications
Year transhepatic suprapapillary g
external-internal percutaneous transhepatic po:::;;::;nittli\;e pancreonecrosis
cholangio-drainage cholangio-drainage P
2014 27 1 2 3
2015 93 5 2 4
2016 67 26 4 1
2017 38 28 1 0
2018 26 20 2 0
Table 2 / Tabaunua 2

The number of percutaneous bile duct prosthetic interventions performed depending on the affected area
KOAMUECTBO BbINOAHEHHDIX YPECKOXKHBIX BMEWIATEALCTB M0 MPOTE3UPOBAHHIO XKEAYHBIX IPOTOKOB B 3ABUCMMOCTH OT 30HbI TOPXKEHUS!

Diagnosis Number of patients Endoprosthetics Stenting Number of stents Fatal outcome
C25 39 11 30 32 1
C23 1 0 1 1 1
C24.0 13 7 9 10 1
C24.1 3 0 3 3 0
C22 11 5 7 12 1
PDL metastases 7 2 5 6 0
Benign diseases 10 9 2 4 0
Total 84 34 57 68 4

Note. PDL — pancreatic-duodenal ligament.

higher than the initial level, repeated control after
3-6 hours was performed. This control focused
on the clinical presentation during treatment
according to the clinical recommendations for
providing medical care to patients with acute
pancreatitis of the Russian Society of Surgeons
and the Association of Hepatopancreatobiliary
Surgeons of the Commonwealth of Independent
States (CIS) countries. With a continuing ten-
dency to increase the level of blood amylase, the
external-internal cholangiostomy drainage was
urgently replaced with the suprapapillary one.
In 2016, the drainage system was reinstalled in two
of four patients (in the remaining two patients,
acute pancreatitis was treated conservatively),
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in 2017 it was reinstalled in one patient, and
two patients in 2018. Such patient surveillance
reduced the incidence of severe pancreatitis and
enabled the prevention of complications in the
form of pancreatic necrosis in 2017-2018.

Stenting was performed in 73 cancer patients.
Of these, 47 patients had stage IV disease,
24 patients had an extremely high operational
risk, and two patients refused radical surgical
treatment. Table 2 presents the distribution of
patients by nosological groups and the amount
of intervention.

For stenting, self-expanding nitinol stents
(SNS) made by HANAROSTENT and MIT were
used. Endoprosthetics was performed by an
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Fig. 1. Stenting options for partially coated self-expanding nitinol stents considering the volume of anatomical features:
a — the presence of a functioning gallbladder; b — stenting of the right lobar duct with extensive tumor lesion; ¢ — joint

infusion of the common bile duct and main pancreatic duct

AN

Puc. 1. BaPI/IaHTbI CTEHTMPOBAHNA YaCTUYIHO ITOKPBITHIMM CaMOPACIPaBIAIIIMMUCA HUTUHOJIOBBIMI CTEHTaMMI C y4e-
TOM aHATOMMYECKUX OCOOEHHOCTEN: d — HaIm4me (bYHKI_II/IOHI/IpyIOIHeI‘O JK€TIHOTO ITy3bIPA; b— CTEHTVpOBaHME IIpa-
BOT'O JO/I€BOI'O IIPOTOKA IIpN 06I.I_II/IpHOM OITYXOJIEBOM IIOPAXXEHNM; ¢ — COBMECTHOE BIIa/I€HVIE 06mero JKE€TIHOTO IIpO-

TOKa ¥ ITIaBHOI'O ITAaHKPEATMIECKOT'O IIPOTOKA

arcuate curved flexible X-ray contrast polymer
tube with lateral holes and reverse bending in the
distal section. The proximal end was sealed with
a titanium obturator located in the subcutaneous
tissue (V.G. Ivshin’s biliary prosthesis) (see
Fig. 3, ¢).

The discrepancy between the number of
patients and the surgical interventions performed
is mainly because of distant postoperative
complications in the form of cholangitis or
obstruction of the endoprosthesis. Therefore, after
the endoprosthetics procedure, it was necessary
to perform the stenting surgery in the same
patient. After endoprosthetics, two patients with
malignant pancreatic lesions required stenting.
In addition, three patients with CBD, one patient
with Klatskin tumor, and only one patient with
benign hepatic bile duct (HBD) after stenting
required endoprosthetics due to granulation
tissue obstruction of the upper jaw of the
stent.

The main issues that we focused on when
performing stenting were the presence of
a functioning gallbladder, the joint return of the
CBD and MPD, and the features of return of the
segmental bile ducts (Fig. 1). At the beginning
of the technique development, all the above
anatomical aspects acted as “deterrents” to the
use of coated SNSs. Gradually, we abandoned
uncoated stents because of their rapid obstruction
in the presence of tumor tissue invasion through
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stent cells and the relapse of jaundice. Figure 1
presents cases of stenting with partially covered
nitinol stents in the case of a tumor lesion of the
extrahepatic bile ducts, considering special aspects
of the anatomy of the biliary tree and the area of
the major duodenal papilla. For each patient, the
nitinol stent was selected individually depending
on the extent of the stricture, its location, and the
above anatomical aspects. The correct choice of
stent length and diameter are important factors
in preventing its early obstruction and migration.
The necessary length of the stent is the sum of the
length of the stricture itself in addition to 2 cm
(preferably 3 cm, if anatomy permits that) in the
proximal direction, and 1 cm distally in the case
of a suprapapillary installation, or 2 cm in case
of a transpapillary installation.

When calculating, it must be remembered that
when the stent is expanded, the latter is shortened
by 30%-50% in the area of the dilated part of the
duct (if the duct diameter exceeds the diameter
of the stent used) and in the duodenal lumen.
Leaving the long distal part of the stent in the
lumen of the duodenum facilitates its migration
with food masses. The SNS diameter was chosen
considering the severity of stenosis and its extent
(from 6 to 10 mm). The longer and the denser
(during bougienage) the narrowing is, and the
more significantly it deforms the lumen of the duct,
the smaller diameter of the stent (i.e., 6 mm) can
be used. With a slight suprastenotic expansion of
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Fig. 2. Cholangiogram of the patient with primary sclerosing cholangitis (the arrows indicate the main pancreative duct
and functioning gall bladder) (a); cholangiogram after stenting (the black arrows indicate the stents, the white arrows —

the areas of artificially perforated holes) (b)
W

Puc. 2. XomaHrrorpaMma nalyeHTa ¢ epBUYHBIM CKIePO3UPYIOMINM XOTaHTUTOM (CTpenKaMy OTMeYeHbI IJIaBHBIN MaH-
KpeaTH4ecKIil TPOTOK ¥ (PYHKIVIOHMPYIOIINIT KeMIHBI ITy3bIPpb) (4); XOMAHTUOTpaMMa IOC/Ie CTEHTYPOBAHMA (YepHBI-
MM CTpenKaMM 0603HaueHBI YCTaHOB/ICHHbIE CTEHTBI, O€/IBIMI — 30HBI MICKYCCTBEHHO CPOPMMPOBAHHBIX Mepopary-

OHHBIX oTBepcTuii) (b)

the ducts, 1 mm was added to the diameter of the
dilated duct to determine the required diameter
of the stent. With severe biliary hypertension and
an unexpanded stricture, a stent of maximum
diameter (10 mm) was used.

Given the possibility of preliminary positioning
of the stent after trial opening, we formed
perforations in the stent lining in the zone of
interest. After that, it was finally installed (Fig. 2).

Fig. 2 presents the case of successful treat-
ment of patient D., 34 years old, with primary
sclerosing cholangitis. The patient had anatomical
features of a joint return of CBD and MPD and
a functioning gall bladder. After the draining
intervention and regression of jaundice, the second
stage was stenting with three SNSs. All stents
were coated with a lasso. After the stents were
preliminary positioned and partially perforated,
an endoscopic installation of a stent of the right
lobular duct was performed, and a percutaneous
installation of the stent of the CBD and the left
lobular duct was performed. After six months,
the CBD stent migrated, and after five months,
a single attack of cholangitis was noted when the
hepatoprotectors were canceled independently
and was stopped conservatively with antibiotics.
The total follow-up period at present is
2.5 years.

The treatment of benign strictures was
a multi-stage or hybrid technique. In one case
of iatrogenic partial damage to the HBD and its
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clipping, a percutaneous drainage intervention
was initially performed in combination with
laparoscopic removal of the clip. In cases of benign
strictures (the most often previously formed
biliodigestive anastomosis), with or without
choledocholithiasis, suprapapillary cholangio-
drainage was performed with the primary
recanalization of the stenosis zone. In the second
stage, in all cases, endoprosthetics were performed
with or without percutaneous lithoextraction.
The staged replacement of the endoprosthesis was
performed when it was obturated. Removal was
performed no earlier than 2.5 years after the initial
installation. We used V.G. Ivshin’s endoprostheses
(manufactured by MIT) with a diameter of 12 or
14 CH; the bending angle of the prosthesis distal
end was chosen individually depending on the
anatomical aspects of the patient.

In total, nine endoprosthetics were performed
for benign strictures of the bile ducts, namely.
four surgeries for strictures of biliodigestive anas-
tomoses (three hepaticojejunostomy, one choled-
ochoduodenoanastomosis), one after destructive
pancreatitis, one after iatrogenic HBD damage,
one due to stricture of the CBD terminal section
with a large recurrent choledocholithiasis after
stomach resection according to Billroth II, one
due to stricture of the middle third of the CBD
with suprastenotic choledocholithiasis after a tra-
ditional cholecystectomy, choledocholithotomy,
and drainage by Kehr.
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Fig. 3. Cholangiograms of the staged treatment of “major” recurrent choledocholithiasis: a — transhepatic external-

internal cholangiodrainage; b — percutaneous lithotripsy, lithoextraction; ¢ — endoprosthesis placement
NN

Puc. 3. XOHaHFMOFpaMNHM 9TAMIHOTIO JIEYEHMA «KPYITHOTO» PENNAMBHOTO XO/JIE€AO0XO0/INTNA3a: d — YPECIE€ICHOTHOE Ha-
pYHGK%BHYTpeHHeeXOHaHFMOﬂpeHMpOBaHMe;b-—-qpeCKOHGﬁUIHMTOTPMHCMH,HMTOSKCTpaKHMH;C——3HHOHPOT63MPO-

BaHUEC

Clinical case

Patient M., 83 years old, was admitted with
the primary diagnosis of gallstone disease, cho-
ledocholithiasis, and obstructive jaundice. He
had a secondary diagnosis of coronary heart dis-
ease, abdominal compartment syndrome, angina
of effort of functional class 3, ciliary arrhythmia,
permanent form; hypertension stage III; chronic
heart failure, degree IIIA, functional class 3; risk
of cardiovascular complications 4; hepatic cirrho-
sis; cerebrovascular disease; disculator encepha-
lopathy, degree II; chronic bronchitis; respiratory
failure, degree I; benign prostatic hyperplasia,

Table 3 / Tabauua 3
W

Complications of stenting interventions
OCAOXKHEHHS! CTEHTUPYIOIMX BMELIATeAbCTB

degree II; and chronic pyelonephritis, latent
course. His condition after Billroth II resection
of the stomach in 1979, indicated that he had
postoperative ventral hernias, degenerative and
dystrophic diseases of the spine, and osteochon-
dritis of the spine. The patient’s history reveals
that in 2011, he was operated on in one of the
hospitals in St. Petersburg for a laparotomy, cho-
ledocholithotomy, and drainage of the CBD ac-
cording to Kehr. In 2014, the patient underwent
a mini-laparotomy, choledocholithotomy, and
drainage of the CBD, according to Kehr. After
the examination, transhepatic external-internal

Complications Stenting Endoprosthetics
Frequent Cholangitis 1 2
Prosthesis obturation 5 8
Complete prosthesis migration 3 0
Rare Cholangiogenic sepsis 2 0
Duodenal perforation 1 0
Stent dislocation 1 0
Pancreatic necrosis 1 0
External bile leakage 0 1
Total 14 11
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cholangio-drainage was performed, during
which a stricture of the CBD terminal section
was found, with calculus of 3.2 x 1.8 cm. After
three weeks, the patient was repeatedly hospi-
talized in a planned manner, bougienage of the
stricture of the terminal part of the CBD, per-
cutaneous lithotripsy, and repeated drainage of
the bile ducts were performed. After one month,
the endoprosthetics of the bile ducts were per-
formed (Fig. 3). No problems occurred during
the postoperative period. The endoprosthesis was
removed after two years and seven months; how-
ever, its replacement was never performed. The
follow-up of this patient’ s case was performed for
10 months.

We divided all postoperative complications
of stenting interventions into frequent and rare.
Cholangitis, obstruction, and complete migration
of the prosthesis were frequent, whereas rare
occurrences included duodenal perforation,
nonfunctioning  gallbladder, cholangiogenic
sepsis, pancreatic necrosis, external bile leakage,
and stent dislocation (Table 3).

There were 11 complications of endoprosthe-
tics (32.4%). A high percentage of postoperative
complications was most likely due to the altered
lithogenic properties of bile in cancer patients,
which contributed to the rapid obstruction of the
prosthesis. For this reason, we refused bile duct
endoprosthetics for oncopathology. After stenting,

14 (24.6%) complications and four fatalities
occurred, which totaled 7%. All lethal outcomes
were in the group of oncological patients. Two
deaths occurred due to cholangiogenic sepsis,
one due to pancreatic necrosis, and one after
emergency pancreatoduodenal resection due to
duodenum perforation with a stent. All deaths
occurred in the initial period of development of
the technique and were because of inexperience
in selecting the correct stent, and insufficient
skills in manipulation.

Due to the dislocation and migration of the
SNS, restenting or case follow-up (in the case
of primary sclerosing cholangitis) was required.
As a result of prosthesis obturation, two patients
required endoscopic sanitation, two patients
required repeated stent-in-stent stenting, and one
patient required endoprosthetics.

Clinical case

Patient B., 52 years old, was hospitalized
in the clinic with symptoms of obstructive
jaundice. The patient had a history of combined
treatment for cancer in the upper ampullar
segment of the rectum in the area of the anterior
rectum resection, an extended right-sided
hemihepatectomy, and five courses of palliative
chemotherapy. Initially, a stricture at the hepatic
hilar level was regarded as a progression of the

Fig. 4. Stages of surgical treatment of the patient with benign stricture of the common hepatic duct: a — direct cholangi-
ography (the arrow indicates the stricture zone); b — stage of stenting (the arrow indicates the stent); c — cholangiogram
(the arrow shows the area of stent obstruction); d — suprapapillary endoprosthesis placement (the arrow shows the
endoprosthesis installed through the stent lumen)

AAUBBEN

Puc. 4. DTambl Xupyprueckoro gedeHus MayeHTKY ¢ T0OpOoKadeCTBEHHOI CTPUKTYPOI 061Iero Ie4eHOYHOTO IPOTOKa:
a — npAamas XO}IaHFI/IOI’pa(lJI/IH (CTpeHKO]‘;I YKa3aHa 30Ha CTpI/IKTypI)I); b — 3Tall CTEHTNPOBAHUA (CTpeHKa YKa3pIBa€T Ha
CTEHT); ¢ — XOJIaHTHOrpaMMa (CTPE/IKOI MIOKa3aHa 30Ha OOTypaLuy CTeHTa); d — CyNpananuuIApHOE SHIONPOTE3N-
poBaHMe (CTPENKOIT OTMEYEH SHIOMPOTES, YCTAHOBJIEHHDIIT Yepe3 MPOCBET CTEHTa)
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oncological process (Fig. 4). At the first stage,
external cholangio-drainage was performed, and
at the second stage, stenting (an uncoated SNS
was used) was performed. After one year, the
patient was re-hospitalized due to the relapse of
jaundice.

At the time of hospitalization, the patient had
stabilization of the oncological process. Direct
cholangiography revealed obturation of the upper
jaw of the stent. A percutaneous intraluminal
biopsy and recanalization of the stricture zone
were performed. The pathological examination
revealed fragments of granulation tissue, that is,
the presence of benign strictures along the left
lobar duct. Then, suprapapillary endoprosthesis
replacement was performed due to the joint
return of the MPD and the CBD. The patient’s
case has been followed up for two years. During
this time, the endoprosthesis has been replaced
twice, and the patient is currently undergoing
targeted therapy for disease progression
in the form of metastases to the lungs and
the liver.

During the obturation of endoprostheses, it
was necessary to replace them or perform stenting
with the SNS. The absence of lethal outcomes
when using endoprostheses is because of their
“controllability;” that is, in case of complications,
the endoprosthesis can be removed or replaced,
unlike the SNS.

In cases of treatment of benign strictures,
there were no complications and lethal out-
comes.

Discussion

The widespread use of plastic stents is only
a temporary measure in the treatment of patients
with bile duct strictures because of the high risk
of occlusion. The main factor limiting patency of
plastic stents is the formation of bacterial biofilms,
which leads to the deposition of bile salts and
the formation of stones associated with the stent.
The service life of plastic stents was extended by
changing their shape and using ursodeoxycholic
acid preparations, aspirin, or antibiotics [12], but
the desired effect was not achieved. Attempts
to increase the life of the stent resulted in the
invention of metal self-expanding mesh structures
of larger diameter, which increased the period of
adequate bile discharge. However, this invention
also has several disadvantages, including the
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ingrowth of granulation tissue through stent
cells due to reactive hyperplasia with strictures
of benign origin and tumor invasion in the case
of cancer damage [13]. Therefore, uncoated
SNSs were used in limited cases., Coatings for
metal stents were introduced in an attempt to
improve the results [14]. Prolonged functioning
compared with uncoated stents [13], in
combination with the possibility of their removal,
prompted us to use this technique in surgical
practice.

The results of our work indicate that the use
of a self-expanding nitinol stent requires paying
attention to the main important points, including
the presence of a functioning gall bladder, the joint
return of the CBD, and MPD, and the aspects of
the return of the segmental bile ducts. For each
patient, the stent was chosen individually based
on the stricture extent, its location, and the above
anatomical features. The use of endoprostheses in
cancer patients is impractical due to their rapid
obstruction in the presence of altered lithogenic
properties of bile [10, 11]. The use of biliary
endoprostheses is indicated for benign strictures
of the bile ducts as it enables the avoidance
of laparotomic reconstructive intervention.
The endoprosthesis advantages are due to its
“controllability;” that is, in case of complications,
the prosthesis can be removed or replaced with
another.

To improve the quality of medical care
for cancer patients of the elderly and senile
age (especially in the presence of cognitive
impairment), the possibility of simultaneous
stenting intervention should be considered,
namely percutaneous transhepatic drainage
with recanalization of the tumor stricture zone,
installation of a self-expanding nitinol stent with
characteristics suitable for a particular patient,
and subsequent filling of the wound canal. This
prevents threatening postoperative complications
such as dislocation and fracture of drainage with
bile leakage into the abdominal cavity, reduces the
risk of intra-abdominal hemorrhage in the early
postoperative period, and most importantly, it
eliminates the need for repeated hospitalizations
for treatment of long-term postoperative
complications, such as cholangitis, obstruction or
loss of biliary drainage. The positive aspects of
simultaneous stenting intervention also include
a higher quality of life of the operated patient and
reduction of financial costs for treatment.
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Conclusions

Mini-invasive draining interventions are highly
effective in the treatment of elderly and senile
patients with obstructive jaundice with severe
concomitant somatic pathology and are life-
saving. A careful study of the anatomical aspects
of the zone of the major duodenal papilla enables
the prevention of postoperative pancreatitis.
The use of a partially coated SNS is advisable in
patients with anatomical structural features of
the biliary tree with oncological damage to the
hepatopancreatobiliary zone. Endoprosthetics
are indicated for patients with benign bile
duct strictures. They enable the avoidance of
laparotomic reconstructive interventions.
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