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TREATMENT OF COMMON BILE DUCT DISEASES COMPLICATED
BY OBSTRUCTIVE JAUNDICE (REVIEW)
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Abstract. The article presents the up-to-date data concerning the treatment of common bile
duct diseases complicated by obstructive jaundice. Nowadays, specialized clinics widely
use mini-invasive interventions to treat this complicated pathology. Biliary tree decompression
is the main objective of operative treatment. It is reasonable to perform antegrade and
retrograde endobiliary interventions as preparatory and final stages of surgical treatment and
in order to improve the patients' life quality and avoid hepatic impairment progression.
Reconstructive-reparative operations following prior biliary decompression yield significantly
better results as compared to surgical interventions without it.
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The issue of diagnosis and treatment of
common bile duct diseases remains relevant due
to the rapid growth of their prevalence among
the population. In almost 95% of cases, they are
accompanied by development of obstructive
jaundice [1, p. 1004, 2, p. 68].

The causes of obstructive jaundice are benign
and malignant diseases of hepato-pancreato-
biliary organs [3, p. 757]. The literature points to
the development of obstructive jaundice in 15–
40% of patients with cholelithiasis and in the
majority of patients with malignant bile duct
neoplasms [4, p. 164].

Bile duct obstruction may be caused by
choledocholithiasis as a complication of
cholelithiasis and type I Mirizzi's syndrome –
compression of the common bile duct lumen by a
concrement located in the gallbladder duct. During
biliary colic fits, concrements are likely to migrate
from the gallbladder to the common bile duct
through the gallbladder duct [5, p. 56].

The main causes of obstructive jaundice in
case of malignant neoplasms of hepato-
pancreato-biliary organs are as follows: pancreatic
cancer – 47%, bile duct cancer – 20%, and major
duodenal papilla and gallbladder cancer – around
15% [6, p. 5, 7, p. 6, 8, p. 118].

Benign common bile duct neoplasms are rare,
but they have a strong tendency to malignization.
Literature describes their invasive growth and the
tendency to local recurrence after isolated
resections. As a rule, these diseases remain
undiagnosed before the surgery or until the
development of obstructive jaundice and
cholangitis. Benign neoplasms mostly include
granular cell tumors, adenomyomata, papillomata,
and fibromata [9, p. 108].

Obstructive jaundice may not be accompanied
by pain syndrome, but it may be manifested by
the signs of cholangitis and hepatic impairment.
It results in a large number of post-operative
complications and the death rate reaches 15–30%
[10, p. 172].

Dilation of bile ducts is an integral part of
biliary hypertension. Hyperbilirubinemia develops
as a consequence of increased serum bilirubin,
which, in turn, is due to the penetration of bile
components into blood. If serum bilirubin rises
above 40 μmole/l, clinical signs of obstructive
jaundice become grossly visible [11, p. 47].

The main cause of lethal outcomes in
obstructive jaundice is hepatic impairment.
Irrespective of obstructive jaundice etiology, the
course of hepatic impairment is similar in all
patients. Hepatic impairment is enhanced by the
following factors: tumor intoxication, cholangitis,
hemorrhage, general anesthesia, surgery trauma.
The grade and duration of hyperbilirubinemia
directly influence the frequency and severity of
post-operative complications. Serum bilirubin
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count above 200 μmole/l is considered hazardous,
and the count of 400 μmole/l or more is critical
for the development of hepatic impairment.
Increased urea and serum creatinine is an
unfavorable prognostic factor [12, p. 28].

Treatment outcomes depend directly on the
severity of obstructive jaundice. Despite the rapid
development of hepatobiliary surgery, there is no
single classification of obstructive jaundice
severity [13, p. 506].

Many researchers link the severity of
obstructive jaundice to the baseline serum
bilirubin. Thus, V. Fedorov et al. classify
hyperbilirubinemia up to 100 μmole/l as mild
jaundice, 100–200 μmole/l as moderate jaundice
and above 200 μmole/l as severe obstructive
jaundice [14, p. 19]. Other authors use several
signs to determine the severity of obstructive
jaundice. Pitt H. A. found that 10 signs identified
by him reliably correlated with the number of
post-operative complications, and 5 with lethality,
multiple organ failure, and bacteremia [14, p. 20].
Dixon J. M. et al. distinguished three independent
factors that correlate with post-operative
complications and lethality: hematocrit below 30%,
bilirubin over 200 μmole/l and malignant etiology
of obstructive jaundice [15, p. 846].

The proposed classifications and assessment
scales are quite laborious, detailed and based
on complex etiopathogenetic and
morphofunctional data, which is hardly applicable
in the clinical practice. The process of
obstructive jaundice severity assessment should
be based on clinical signs and generally accepted
laboratory data that are easily applied in
everyday surgical practice.

Simplicity of the severity assessment concept
is illustrated in the Child-Pugh score, which is
widely used in patients with liver cirrhosis. It has
been recognized in the whole world and is the
commonly accepted severity scale. Unfortunately,
this scale is not applicable to the assessment of
obstructive jaundice severity [16, p. 53, 17, p. 646].

Most authors believe that operations at the
bilirubin level below 50 μmole/l do not involve any
complications [18, p. 3140, 19, p. 475].

Development of morphological and functional
changes in the liver is due to lasting cholestasis
and biliary hypertension. The latter results in the
development of hepatic impairment, purulent
cholangitis and disseminated intravascular
coagulation. The majority of patients are aged 60
and above. At this age, the main disease in many
patients is accompanied by grave co-morbidity
dictating the necessity of choosing the least

traumatic tactics of surgical treatment [20, p. 18,
21, p. 117, 22, p. 255, 23, p. 1170].

Due to the active clinical implementation of
mini-invasive interventions – endoscopic, X-ray
TV, laparoscopic, and their combinations, certain
improvements have appeared in the treatment and
diagnostic algorithm in patients with this grave
pathology [24, p. 11, 25, p. 32].

In spite of the above, the issues of timely
diagnosis and adequate treatment tactics in
obstructive jaundice remain the most complicated
ones in surgery of hepato-pancreato-biliary
organs.

Endoscopic (retrograde) interventions remain
the "golden standard" in the treatment of
cholelithiasis complicated by choledocholithiasis.
However, the question regarding the causes of
endoscopic papillosphincterotomy failures
remains unanswered. Such consequences of
endoscopic papillosphincterotomy failures as
reflux cholangitis and progressive hepatic
impairment aggravate the patient's condition and
necessitate reconstructive-reparative operations
in the presence of obstructive jaundice and its
direct complications [26, p. 59, 27, p. 26, 28,
p. 49, 29, p. 77].

Endoscopic papillosphincterotomy involves a
high surgical risk and a risk of such complications
as acute pancreatitis, septic cholangitis, duodenal
or common bile duct wall perforation. Literature
indicates that complications following endoscopic
papillosphincterotomy occur in 3–11% of cases,
and death rates reach 0.8–15.5%. Anomalous
position of bile ducts complicates the treatment
and diagnostic measures. The final stage of
retrograde endobiliary interventions is nasobiliary
drainage with a thin catheter. Nasobiliary drainage
significantly improves the effectiveness of
endoscopic interventions and reduces the number
of possible complications. Nasobiliary drainage
is of great importance for such manipulations as
stenting, treatment of external biliary fistula,
cholangiogenic liver abscesses, bile aspiration for
testing, and temporary bile duct drainage.
Endoscopic papillosphincterotomy, and nasobiliary
drainage up to separate bile duct stenting may be
performed in patients with malignant bile duct
pathology following endoscopic retrograde
cholangiopancreatography [28, p. 50, 30, p. 70].

In addition to choledocholithiasis and common
bile duct strictures, another grave disease of
hepatobiliary organs is strictures of biliodigestive
anastomoses of inflammatory origin. In nearly all
cases, this pathology is a consequence of damaged
bile ducts, their abnormal drainage, coarse surgical
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manipulations on ducts and lasting tumor invasion
[10, p. 172, 13, p. 508].

Direct mini-invasive access to bile ducts can
be ensured through antegrade endobiliary
interventions. A number of patients with known
unsuccessful or impossible endoscopic
papillosphincterotomy due to technical or anatomic
reasons underwent percutaneous transhepatic
cholangiodrainage under X-ray or ultrasound
control with the aim of bile duct decompression
[31, p. 39].

Percutaneous transhepatic cholangiodrainage
can ensure both external and internal-external
drainage of bile ducts. Cholangiodrainage beyond
the stricture area is possible immediately after
percutaneous transhepatic cholangiodrainage. If
single-time external-internal percutaneous
transhepatic cholangiodrainage is impossible, it
can be performed 7–10 days after external
percutaneous transhepatic cholangiodrainage.
External-internal cholangiodrainage is more
physiological because it ensures bile flow to the
digestive tract. Cholangiodrainage ends with
measured decompression of bile ducts with
subsequent final restoration of bile passage to the
digestive system by surgical means [32, p. 852].

However, questions of the duration of bile duct
decompression and optimal terms of a radical or
palliative operation remain disputable. According
to different literature sources, operation terms vary
from 1–2 weeks after drainage to 4–6 weeks after
serum bilirubin normalization. Such different
opinions can be explained by the variability of
biochemical blood test results in the presence of
obstructive jaundice, which makes it difficult to
assess the functional liver status based on individual
results [33, p. 480, 34, p. 443, 35, p. 134].

Measured bile duct decompression for 4–
28 hours with pressure drops in biliary ducts not
more than 10 mm H

2
O should be performed to

prevent the fast decompression syndrome. When
the pressure in the bile ducts falls to 160 mm H

2
O,

it should be maintained at this level for another
24 hours. Measured bile duct decompression can
be achieved by regulating the opening of the
drainage catheter. External percutaneous
transhepatic cholangiodrainage should be
preferred in the presence of purulent cholangitis
until full sanation of bile ducts and antibacterial
therapy taking into account the associations of
aerobic and anaerobic microflora. The following
complications may develop following
percutaneous transhepatic cholangiodrainage:
migration of cholangiodrainage, bile outflow with
the formation of bilomas, biliary peritonitis, hepatic

impairment, etc. Complications were observed in
10–50% of patients with a lethality rate of 2.6–
16.6% [35, p. 33].

Lethality rates associated directly with
percutaneous transhepatic cholangiodrainage are
low at less than 5%, and the prevailing number
of lethal outcomes is due to general causes,
especially hepatic impairment progression, and
may reach 21.3%. Intra-abdominal hemorrhage
and hepatic impairment remain fatal complications
of percutaneous transhepatic cholangiodrainage
[36, p. 55, 37, p. 48, 38, p. 447].

The following factors should be taken into
account when choosing the type of drainage
intervention: bile duct obstruction level (proximal
or distal), propagation of the pathological process
on the surrounding organs and tissues, patient's
condition (whether a radical surgery is planned
after bile duct drainage), patient's life expectancy
after mini-invasive intervention if a radical surgery
is not indicated; likelihood of possible
complications, material and technical resources,
and the quality of performance of a given mini-
invasive intervention.

The operative interventions aimed at
eliminating the cause of military obstruction is
chosen after obstructive jaundice has been
resolved.

According to the authors' data, in the case
of benign common bile duct diseases, 15–25%
of operations take the form of stenting
biliodigestive anastomoses. In the case of
malignant hepatobiliary diseases, the number of
such operations increases to 50–84% [39, p. 39,
40, p. 97].

Cancer of hepato-pancreato-biliary organs is
an umbrella term encompassing malignant
neoplasms of pancreas, major duodenal papilla
and bile ducts. Due to the anatomic and
topographic proximity and direct interaction of
these organs, there are no differences in the
clinical pattern of tumors in this localization. In
the recent decades, there has been a rapid growth
in the prevalence of hepatobiliary cancer and, as
a consequence, mortality due to it in the whole
world [41, p. 25].

Malignant hepatobiliary neoplasms account
for 10–20% of digestive organ tumors and 6–
10% of all cancers. The median age of patients
is 60 years. Pancreatic cancer accounts for more
than 50% of all hepatobiliary tumors. Around 30%
of malignant tumors are found in the liver, bile
duct and gallbladder. Tumors of the major
duodenal papilla are observed in 15% of cases
[42, p. 458].
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Among malignant neoplasms, pancreatic
cancer, gallbladder cancer and
cholangiocarcinomas are the most common
causes of strictures and stenoses.

Cholangiocarcinomas prevail among
malignant neoplasms and are among the most
complicated ones; they are an unsolved and still
relevant problem of hepatobiliary surgery; they
are the second most common among primary
malignant liver neoplasms. They can develop at
any point of bile ducts – from minor intrahepatic
to distal common bile duct regions.
Cholangiocarcinomas develop from the bile duct
epithelium and are characterized by infiltrative
growth along bile ducts and through their walls
[43, p. 170, 44, p. 860].

The disease was first described by the
pathohistologist Gerald Klatskin in 1965 in the
American Journal of Medicine. He described
13 observations of a special form of malignant
bile duct tumor process localized in the region of
hepatic duct confluence. The disease was then
named after him [45, p. 244].

The classification of cholangiocarcinomas
proposed by Bismuth-Corlette is currently the
most frequently used. It takes into account
pathomorphological features of
cholangiocarcinomas and frequent combination
of intra and extrahepatic localization [46, p. 172].

The risk of cholangiocarcinomas increases
by 15% in the case of such congenital and
chronic bile duct diseases as Caroli disease,
cysts, adenomata, multiple papillomatosis of the
common bile duct, and biliodigestive
anastomoses [47, p. 375].

According to the findings, it has been
established that cholelithiasis does not increase
the risk of cholangiocarcinoma development,
which is opposite to gallbladder cancer [48,
p. 1034].

The only way to address cholangiocarcinomas
is surgical treatment. Resectability of the tumor
process is not more than 10% [49, p. 88].

The radicalism of the operative treatment can
be achieved by extended resection of bile ducts
and gallbladder, resection of the paracholedochal
tissue and lymph nodes, and in some cases by
extended liver and pancreato-duodenal resection
[50, p. 107, 51, p. 68].

It should not be forgotten that radical
operations in the presence of obstructive jaundice
are associated with numerous post-operative
complications, and the death rate reaches 15–
30% [52, p. 160], which is 3–4 times higher as
compared to operations following biliary

decompression. Previously, the preparatory stage
of radical treatment consisted in the deployment
of biliodigestive anastomosis, whose type is
determined by the level of bile duct blockage. Due
to the implementation of mini-invasive
interventions, such as percutaneous transhepatic
cholangiodrainage and stenting, in the clinical
practice, biliary decompression is not as traumatic
as it used to be 20 years ago. However, the
effectiveness of these two methods of biliary
decompression prior to radical treatment remains
an outstanding question. Also, the most disputable
issues are the choice of the operation type
depending on the localization and distribution of
the tumor, as well as suitability of mini-invasive
technologies as pre-operative preparation for a
radical surgery [52, p. 160].

It is currently assumed that Bismuth-Corlette
type III and type IV tumors are not a
contraindication to radical operative treatment
[22, p. 258].

Tumor invasion into hepatoduodenal ligament
vessels is not a contraindication to resection.
Portal vein resection ensures tumor-free resection
and does not worsen the surgery outcome
prognosis. On the contrary hepatic artery invasion
worsens treatment results due to the perineural
tumor extension [50, p. 112, 52, p. 20, 53, p. 37,
54, p. 38, 55, p. 12, 56, p. 812].

Liver resections combined with total caudal
lobectomy and resection of extrahepatic bile ducts
are performed at the majority of leading
hepatobiliary surgical centers. This practice
ensures 70% resectability in cholangiocarcinomas
[57, p. 451, 58, p. 1494, 59, p. 331].

If cholangiocarcinoma is localized in distal
regions of the common bile duct, an adequate
extent of the operation was assumed to be
pancreaticoduodenal resection. As a rule, radical
operations involve more post-operative
complications and higher lethality rates in spite
of better direct outcomes of surgical treatment
[60, p. 74].

According to the literature, lethality after such
interventions is up to 13% and complications are
reported in 2/3 of observations [56, p. 810, 61, p. 30].

Pre-operative preparation of patients for such
major operative interventions is widely discusses
in surgical communities. Murakami Y. et al. [62,
p. 454] suggest performing biliary decompression
on all patients with obstructive jaundice. This
patient care tactics is followed by most Japanese
hepatobiliary surgeons [61, p. 31].

The main reason for non-performance of
radical surgical treatment is close proximity of
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vital organs and great vessels that are quickly
involved in the tumor infiltrate.

If non-resectable cholangiocarcinoma and
non-operable condition are diagnosed,
percutaneous transhepatic cholangiodrainage
should be chosen as the treatment method.
External-internal percutaneous transhepatic
cholangiodrainage of bile duct stenting should be
done if possible. According to the literature, 50–
90% of patients require stenting [47, p. 372].

Antegrade endobiliary interventions are
justified in patients with established non-operability
of the tumor process as biliodigestive anastomoses
in the presence of tumor infiltration of the
common bile duct and obstructive jaundice are
associated with the risk of an increased number
of post-operative complications and, as a
consequence, lethal outcomes. Most surgical clinics
have now abandoned the practice of performing
bile duct-stenting operations in patients with
diagnosed cholangiocarcinoma. However, the
problem of assessing the effectiveness of biliary
decompression methods remains unsolved. The
most disputable issues are selection of the operation
type depending on the localization and extent of
the tumor, suitability of antegrade endobiliary
interventions for this pathology, and their
effectiveness as palliative treatment [63, p. 157].

It is now recognized that external-internal
percutaneous transhepatic cholangiodrainage and
bile duct stenting are preferable to external
cholangiodrainage as it is more physiological. In
the case of external-internal drainage, constant
access to the ducts is preserved with bile passage
to the duodenum [64, p. 2424].

However, not all literature sources agree that
external-internal cholangiodrainage should be
preferred. These authors consider its main
drawback to be lack of adequate sanation of bile
ducts and estimate of the excreted bile volume.
In their opinion, developing cholangitis is a
consequence of the reflux of intestinal contents
into biliary tracts [65, p. 255].

The main advantages of percutaneous
transhepatic cholangiodrainage as compared to
traditional bile removal interventions include mini-
invasiveness that leads to fewer contraindications,
which is especially important in the case of cholemia,
and absence of any special pre-operative preparation.

Struggle against complications associated with
external and external-internal percutaneous
transhepatic cholangiodrainage, decreased life
quality of patients and loss of bile urged the
development of a mini-invasive method of internal
drainage - the endobiliary stenting.

Nitinol shape-memory stents are widely used
metal endoprostheses. These stents automatically
adjust to the set diameter after opening [66,
p. 180].

Stents without the self-expansion feature are
opened by the in-built balloon catheter blowing up
after introduction. The main advantages of self-
expanding stents are their atraumaticity due to the
small diameter of the delivery device and the stent's
ability to assume the shape of the bile duct.

The emergence of nitinol stents with inner
polyurethane or silicone coating increased its
service life. Endoprostheses of this modification
prevent the slotting or invasion of tumor or
granular tissue into the stent cells. Comparative
research of coated and uncoated stents in
cholangiocarcinomas of distal bile duct sections
demonstrated that the number of repeated
procedures is lower in patients with coated stents
[66, p. 181].

The most frequent complication following the
deployment of coated stents is obturation of the
cystic duct and the development of acute
cholecystitis. The most severe complication
associated with deployment of coated stents in
the case of distal lesion of bile ducts is development
of acute destructive pancreatitis due to the
obturation of the pancreatic duct [67, p. 879].

The discussion related to the selection of
methods for pancreatitis prophylaxis has been
going on for a long time. It is assumed that prior
endoscopic papillosphincterotomy is required for
the prophylaxis of pancreatitis, but on the other
hand it may result in the migration of the stent to
the duodenal lumen [68, p. 449].

Conclusion
Antegrade endobiliary interventions in patients

with benign common bile duct diseases,
complicated by obstructive jaundice when it
cannot be resolved by endoscopic means, had
favorable effects on liver functioning, which is
evidenced by clinical and laboratory data, in the
first place by the total serum bilirubin count. Upon
the analysis of treatment results, it can be noted
that antegrade endobiliary interventions are not
yet able to substitute endoscopic and traditional
treatment of cholelithiasis complications, but they
can be an alternative at the biliary decompression
stage and can prepare the patient for a
reconstructive-reparative operation and avoid the
risk of post-operative complications.

 Antegrade endobiliary interventions as a
drainage treatment stage reduce the number of
complications after the reconstructive-reparative
treatment stage as compared to patients who

SURGERY
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underwent surgeries without prior biliary
decompression.

Antegrade endobiliary interventions are an
alternative method of surgical treatment of
cholangiocarcinomas. They cannot substitute
radical surgical treatment and just improve patients'
quality of life and life expectancy. Antegrade
interventions are justified both at the stage of
preparation for a radical surgery if the tumor is
resectable and as a final treatment method.

Despite the advantages, antegrade
interventions involve the risk of complications,
which accounts for the need for up-to-date
equipment and sufficient medical experience to
perform such interventions.

When choosing the method of drainage and
the extent of the reconstructive-reparative

operation, the level of localization of
cholangiocarcinoma, its extension on adjacent
organs and tissues and the patient's condition
should be taken into account.

Prevention of complications following
antegrade interventions should be done at all
stages of clinical care. The most important are
preventive measures taken right during the
intervention and aimed to minimize the operational
trauma and the risk of complications.

Endobiliary stenting has become an effective
method of internal bile removal in patients with
cholangiocarcinomas as a palliative treatment
method.
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