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H I G H L I G H T S

� Malignant hilar biliary stricture had a high technical success rate but suboptimal clinical success rate.
� At multivariable logistic-regression analyses, Bismuth IV strictures were related to higher clinical failure rates when compared to other strictures levels.
� There was a trend towards higher failure rates with increased levels of pre-drainage bilirubin level, although not statistically significant.
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A B S T R A C T

In Malignant Hilar Biliary Stricture (MHBS) palliative biliary drainage is a frequent strategy, improving the qual-
ity of life, reducing pruritus, loss of appetite and relieving cholangitis. The endoscopic approach is an effective,
although challenging procedure. This study aimed to evaluate technical and clinical success rates of biliary drain-
age by ERCP. This is a retrospective study including all patients with MHBS referred to Instituto do Cancer do Hos-
pital de S~ao Paulo (ICESP) submitted to biliary drainage by ERCP, between January 2010 and December 2017.
Multivariable logistic regression was performed to evaluate predictors of clinical failure, as total bilirubin levels,
Bismuth classification, number of hepatic sectors drained and presence of cholangitis. In total, 82 patients pre-
senting unresectable MHBS were included in this study. 58.5% female and 41.5% male, with a mean age of
60±13 years. Bismuth classification grades II, IIIA, IIIB and IV were noted in 23.2%, 15.9%, 14.6% and 46.3%,
respectively. Technical and clinical success was achieved in 92.7% and 53.7% respectively. At multivariable logis-
tic-regression analyses, Bismuth IV strictures were related to higher clinical failure rates when compared to other
strictures levels, with an Odds Ratio of 5.8 (95% CI 1.28‒20.88). In conclusion, endoscopic biliary drainage for
malignant hilar biliary stricture had a high technical success but suboptimal clinical success rate. Proximal stric-
tures (Bismuth IV) were associated with poor drainage outcomes.
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Introduction

Malignant Hilar Biliary Stricture (MHBS) is caused by primary hepa-
tobiliary neoplasms, as well as metastatic progression of extrahepatic
neoplasms. Given the absence of early symptoms, patients usually pres-
ent at an advanced stage of the disease, making curative treatment
unlikely in most cases.1−3

In this scenario, palliative biliary drainage is a frequent strategy,
improving the quality of life, reducing pruritus, loss of appetite and
relieving cholangitis.4
The endoscopic approach to drain bile ducts with placement of plas-
tic or metal stents by Endoscopic Retrograde Cholangiopancreatography
(ERCP) has been shown to be an effective strategy over the last decades.
However, it is noteworthy that it is usually a challenging and complex
procedure, especially when there is more proximal involvement of the
hepatobiliary tract.5,6

Therefore, this study aimed to evaluate the technical and
clinical success rates of biliary drainage by ERCP in patients with
primary or secondary MHBS and to analyze predictors factors of fail-
ure.
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Patients and methods

This is a retrospective study including all patients with MHBS
referred to the endoscopic service of the Instituto do Cancer do Hospital
de S~ao Paulo (ICESP) submitted to biliary drainage by ERCP, between
January 2010 and December 2017. Follow-up and survival data were
obtained from medical records. The study was approved by Institution’s
ethics committee. Were included patients presenting unresectable
MHBS classified as Bismuth II, III or IV with indication of biliary drain-
age, submitted to ERCP between January 2010 and December 2017
with complete data in medical records. Were excluded patients under
18 years old, patients presenting unresectable MHBS not submitted to
endoscopic biliary drainage, patients with incomplete data in medical
records, patients with resectable MHSB and with MHBS classified as Bis-
muth I.

All patients admitted to our hospital must have a confirmed malig-
nant disease. Confirmation of malignancy in this group of patients with
hilar strictures was made by histopathology obtained from ERCP, EUS,
or CT-guided biopsy. In cases where histopathology wasn’t possible to
obtain, or if it was inconclusive, a strong suspicious based on clinical
presentation, CT and ERCP findings, was also acceptable. In these cases,
the diagnosis must had been subsequently confirmed by the clinical
course of the disease.

The indications for ERCP were cholangitis, previous biliary stent dys-
function, or palliation of malignant stenosis. The decision regarding the
type of stent used, as well as unilateral or bilateral drainage, was made
according to the indication and the technical aspects of the procedure
observed in each case. Briefly, when bilateral drainage was attempted,
two or more plastic stents were introduced. After this first endoscopic
session, the plastic stents were replaced by metallic stents 60‒90 days
later.

Technical success was defined as the placement of plastic or metallic
stents above the hilar stricture, draining at least the hepatic lobe with
the major dilation on previous CT findings and the segments filled with
contrast during ERCP. Patients with technical failure were referred to
transparietohepatic drainage. The clinical success was defined as a
decrease in bilirubin levels of more than 50% of the pre-treatment value,
measured 2-weeks after the procedure as defined in Tokyo criteria
2014.7 The predictors of clinical failure included for analysis were pre-
drainage bilirubin levels, presence of cholangitis, stricture level accord-
ing to Bismuth classification and the number of drained hepatic seg-
ments by ERCP.

Cholangitis was diagnosed according to Tokyo Guidelines 2018: evi-
dence of systemic inflammation (fever, elevated C-reactive protein or
Leukocytosis), signs of cholestasis (jaundice and/or laboratorial abnor-
mal liver function tests) and biliary dilation or evidence of the etiology
on imaging studies were present.8

Bismuth type was determined based on radiologic findings (magnetic
resonance cholangiography, computed tomography and/or direct chol-
angiography), and only patients with Bismuth ≥ II were included.

The hepatic drained segments were calculated dividing liver paren-
chyma into three sectors: left (segments II, III and IV); right anterior
(segments V and VIII); right posterior (segments VI and VII).
Statistical analysis

For analysis of predictors of clinical failure, multivariable logistic-
regression analysis was performed to evaluate the effect of total bilirubin
levels, Bismuth classification, number of hepatic sectors drained and
presence of cholangitis. These four variables were included in the regres-
sion models, using one approach: analyzing the effects of the four varia-
bles separately. The quality of the model was given using Cox and
Snell’s R2 and Nagelkerke’s test. Logistic-regression coefficients (B) were
transformed to odds ratios and 95% confidence intervals using standard
methods. Pearson’s Chi squared test was performed to compare clinical
2

success in primary biliary tract neoplasm (Cholangiocarcinoma and gall-
bladder adenocarcinoma) with neoplastic extrinsic compression

Results

In total, 82 patients presenting unresectable MHBS were included in
this study, 58.5% female and 41.5% male, with a mean age of 60 ±
13 years. Bismuth classification grades II, IIIA, IIIB, and IV were noted in
23.2%, 15.9%, 14.6% and 46.3%, respectively. The indication of ERCP
was palliative drainage in 56.1%, cholangitis in 29.3%, previous stent
obstruction in 14.4% and malignant fistula due to cholangiocarcinoma
in one case (1.2%). From them, 39% had a previous stent, 34.1% had
plastic stent and 4.9% had metallic stent. The mean direct and total bili-
rubin levels were 8.2 mg/dL and 11.56 mg/dL, respectively.

Technical success was achieved in 92.7% of patients. Biliary access
was achieved 47.4% through the papilla, 10.5% through fistulotomy and
42.1% by previous papillotomy. Regarding patients with technical fail-
ure, 5 (6.1%) were referred for transparietohepatic drainage and 1
(1.2%) underwent a new endoscopic procedure with cholangioscopy.

Plastic stents were initially placed in 68.3% of patients and metallic
stents in 24.3% (3.6% partially covered, 1.2% totally covered and 19.5%
uncovered). Most of the patients had more than one hepatic segment
drained (71.9%). In 20.7%, just one hepatic lobe or segment was
drained, and 7.31% patients had unsuccessful drainage. Clinical success
rate was 53.7%. Adverse events after ERCP included cholangitis
(12.2%), pancreatitis (4.9%), cholecystitis (1.2%) and stent obstruction
(14.6%) (Table 1).

Comparing clinical success of patients with primary biliary tract neo-
plasm (cholangiocarcinoma and gallbladder cancer) versus patients with
neoplastic extrinsic compression (lymph node metastasis) we found no
difference between groups (p = 0.928).

At multivariable logistic-regression analyses, the only prognostic fac-
tor related to clinical success was the level of hilar stricture. Bismuth IV
strictures were related to higher clinical failure rates when compared to
other strictures levels, p = 0.021 with an odds ratio of 5.18 (95% CI
1.28‒20.88). There was a trend towards higher failure rates with
increased levels of pre-drainage bilirubin level, although not statistically
significant (OR = 1.07; 95% CI 0.99‒1.15; p = 0.052). Cholangitis and
multi lobar drainage were not predictors of clinical failure (Table 2).

Discussion

ERCP with placement of biliary plastic or metal stents is widely used
for palliative therapy of biliary obstruction caused by malignant hilar
neoplasms to improve and maintain quality of life in patients with
advanced disease who are not candidates for surgical treatment.9

The clinical success rate obtained with endoscopic drainage is attrib-
uted to several variables, such as the extension of disease, type of stent,
bilateral versus unilateral drainage of the liver parenchyma and the
endoscopic technique used.10−12

In the present study, we observed a clinical success of 53.7%, corrob-
orating the fact that the endoscopic approach to drainage of bile ducts in
hilar neoplasms is a challenging scenario. A multicenter study evaluat-
ing risk factors for drainage failure for resectable malignant hilar tumors
including only plastic stents, showed a technical failure rate of 6%, simi-
lar to 7.3% found in our study.13 In multivariate analysis the authors
found that a pre-drainage total bilirubin level above 8.8 mg/dL and the
proximal extent of bile duct obstruction were independent predictors of
clinical failure.13

In our study, we observed that Bismuth IV hilar obstruction was asso-
ciated with higher rates of clinical failure and, although not statistically
significant, there was a trend towards higher failure rates with increased
pre-drainage total bilirubin levels. We cannot exclude a type II error
(beta error) here. A larger cohort might have shown the effect of pre-
drainage bilirubin level. Our results are in line with the results of the
previous mentioned study of Wiggers et al.13



Table 1
Baseline characteristics of patients who underwent endoscopic biliary drain-
age with malignant hilar stricture.

Overall (%)

Gender
Female 48 (58.5)
Male 34 (41.5)
Biliary strictures
Bismuth II 19 (23.2)
Bismuth IIIa 13 (15.8)
Bismuth IIIb 12 (14.6)
Bismuth IV 38 (46.3)
Indications
Cholangitis 24 (29.3)
Palliative drainage 46 (56.1)
Stent dysfunction 11 (14.4)
Biliary malignant fistula 1 (1.2)
Etiology of MBHS
Cholangiocarcinoma 27 (32.9)
Colorectal lymph node metastasis 20 (24.4)
Other lymph node metastasis 12 (14.6)
Gallbladder carcer 12 (14.6)
Pancreatic cancer 6 (7.3)
Lymphoma 2 (2.4)
Hepatocarcinoma 1 (1.2)
Previous stent
None 50 (61)
Plastic 28 (34.1)
Metallic 4 (4.9)
Serum Bilirubin (mg/dL)
Total 11.56 (23.4)
Direct 8.2 (11.8)
Technical Success 76 (92.7)
Bismuth II 19 (100)
Bismuth IIIa 12 (92.3)
Bismuth IIIb 12 (100)
Bismuth IV 33 (86.84)
Biliary access
Transpapillar 36 (47.4)
Fistulotomia 8 (10.5)
Previous papillotomy 32 (42.1)
Clinical Success 44 (53.7)
Bismuth II 14 (73.7)
Bismuth IIIa 8 (66.7)
Bismuth IIIb 7 (58.3)
Bismuth IV 14 (42.4)
Stent type
Metallic PC 3 (3.6)
TC 1 (1.2)
UC 16 (19.5)
Plastic 56 (68.3)
Drained area
Unsuccessful drainage 6 (7.31)
1 sector 17 (20.7)
> 1sector 59 (71.9)
Adverse Events
Cholangitis 10 (12.2)
Pancreatitis 4 (4.9)
Cholecystitis 1 (1.2)
Stent Obstruction 12 (14.6)

Table 2
Multivariable logistic-regression analysis of factors predictors of clinical
failure.

Variable Odds ratio (95% CI) p-value

Biliary strictures
Others 1.0
Bismuth IV 5.18 (1.28‒20.88) 0.021
Sector
1 sector 1.0
> 1 sector 2.31 (0.62‒8.59) 0.213
Cholangitis
Absence 1.0
Presence 4.15 (0.78‒22.04) 0.095
Total Bilirubin levels 1.07 (0.99‒1.15) 0.052

The model included all factors as covariables. CI, Confidence Interval. p-value
< 0,05 was considered significant.
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There is an intense debate in the literature if bilateral is superior to
unilateral drainage in MHBS. Although several studies and meta-analy-
ses showed no superiority of bilateral versus unilateral drainage,14−16

one randomized controlled trial showed that bilateral drainage is related
to better clinical success rates and a reduced incidence of stent dysfunc-
tion compared with unilateral stenting in MHBO patients.17 In our study
the quantity of hepatic sectors drained was not associated with thera-
peutic failure. This might be explained by the pre-operative strategy
adopted in our routine. Before endoscopic procedures, all patients with
MHBS have their RNM and CT scans carefully analyzed, considering the
amount of viable liver parenchyma and the segments mainly involved
by biliary obstruction (major biliary dilation) and a roadmap strategy
3

was adopted. More than one hepatic segment drainage was always
intended in cases of Bismuth IIIa and IV, while unilateral drainage was
an acceptable approach in cases of Bismuth II and IIIb. In our study, clin-
ical success rate was 40% in Bismuth IIIa and IV when only one sector
was drained. When more than one sector was drained, this rate rose to
53.5% (no difference). In the literature, a volume of hepatic liver paren-
chyma of less than 50% (which is approximately compatible with drain-
age of only 1 sector in our study) is related with therapeutic
failure.5,18,19

This study has some limitations. First, this is a retrospective study
with inherited limitations of its design. Survival analysis was not per-
formed, which is an important clinical outcome to be considered in this
population. Pre-drainage volume assessment was not routinely per-
formed, which could impact favorably in patient’s outcomes if a strategy
to drain more than 50% of liver parenchyma was adopted.18,20 However,
routine application of hepatic volume is difficult to apply. In this sense,
the strategy of numbering the quantity of liver segments that are drained
is more practical.

Despite those limitations, our findings support that patients with Bis-
muth IV strictures should be referred to other strategies approaches,
such as endoscopic ultrasonography-guided, percutaneous transhepatic
biliary drainage or the combination of two or more routes.21,22

In conclusion, our casuistic demonstrates that endoscopic biliary
drainage for malignant hilar biliary stricture had a high technical suc-
cess but suboptimal clinical success rate, probably due to high percent-
age of proximal strictures (Bismuth IV) which are seen to be associated
with poor drainage outcomes.
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