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Biliary Obstruction



Biliary Obstruction

Garcia G, Wee N, et al.
HPB (Oxford) 2011 Jun;13(6):426-30



Malignant Biliary Obstruction

▪ 60-70% of pancreas cancers occur in the head of the pancreas

○ 70-80% of these present with malignant biliary obstruction

▪ It is important to fully evaluate these patients to rule out other common causes 

of liver dysfunction

○ Liver metastases

○ Other concomitant liver disease

○ Drug-induced



Malignant Biliary Obstruction

▪ Many recent studies have demonstrated that if a patient has resectable 

pancreas cancer, then biliary obstruction should not be relieved pre-

operatively

▪ Exceptions include:

○ Cholangitis

○ Markedly elevated total bilirubin

○ Need for neoadjuvant chemotherapy

○ Delayed surgical scheduling



Resectable Malignant Biliary Obstruction

Gong L et al.
Medicine 99(42):p e22714, October 16, 2020

● The overall morbidity rate was 
significantly higher in the pre-op 
biliary stent (PBS) group than the 
direct surgery (DS) group (OR 
1.22, 95% CI 1.05–1.42; P = .01)



Why Is Jaundice So Bad Anyway?

▪ Complicates further management due to the risk of cholangitis

▪ Pruritis can be intolerable and compromise quality of life

▪ Contributes to overall malnutrition

▪ Significantly affects choice of chemotherapeutic agents

○ Pharmacokinetics of both nab-paclitaxel and gemcitabine are markedly altered

○ Toxicity of both increases 

○ Both must have their dosages reduced

▪ Strongly associated with decreased survival



Why Is Jaundice So Bad Anyway?

▪ Multiple studies have shown that jaundice is a negative predictor of survival on univariate and 

multivariate analysis

Strasberg S et al.

HPB 16 (2) Feb 2014



Why Is Jaundice So Bad Anyway?

▪ In fact, the higher the bilirubin, the 

worse the survival

Shen Z et al.

Front. Oncol., 16 September 2020



Relief Of Biliary Obstruction Has Been Shown To 
Dramatically Improve Quality Of Life 

● Significant improvement in 
○ indigestion
○ anorexia
○ nausea
○ pain
○ mood

Ballinger AB et al.

Gut 1994 Apr;35(4):467-70



Methods To Relieve Malignant Biliary Obstruction

▪ Percutaneous biliary drainage (PBD)

▪ ERCP

▪ EUS-guided ERCP

▪ EUS-only



Methods To Relieve Malignant Biliary Obstruction

▪ All are very effective 

▪ Choice of one versus another currently may have much to do with the location of 

the obstruction and local clinical expertise

▪ EUS-guided approaches are likely to replace all others in the future



Malignant Biliary Obstruction (MBO)



ERCP



ERCP History

▪ First ERCP performed by William McCune and reported in 1968

▪ First ERCP series reported by Itaru Oi in 1970 and Peter Cotton in 1972



ERCP History

▪ First endoscopic sphincterotomy reported by Kawai and Classen independently in 1974

▪ First biliary stent placed by Soehendra in 1979



ERCP History

▪ “I performed many, many ERCPs in the 1970s, 

but it never occurred to me to take out stones.”  

Peter Cotton, 40 Years Of Interventional ERCP-

Stories From The Pioneers 2014



ERCP

▪ Considered the gold standard for relieving malignant biliary obstruction

▪ Considered overall to be the riskiest high-volume endoscopic procedure currently performed

○ Complications can be severe or fatal

▪ ERCP no longer has any role as a diagnostic procedure

○ NIH Consensus Conference January 2002

○ Replaced by CT, MRI and EUS

▪ Volume is increasing throughout the world



ERCP



ERCP

Kroner PT et al.
Endoscopy International Open 2020; 08: E761–
E769



ERCP

▪ Pancreatitis is the most common complication of ERCP (3.5-13%)

▪ In 90% of pancreatitis cases, severity is mild to moderate

▪ Infections occur in 1.4%

○ Cholangitis

○ Cholecystitis

▪ Bleeding complications occur in 1.3%

▪ Perforation occurs in 0.6%

▪ Procedure-related mortality is 0.3%



ERCP

Kroner PT et al.
Endoscopy International Open 2020; 08: E761–
E769



How Often Is ERCP Performed For MBO?

Kroner PT et al.
Endoscopy International Open 2020; 08: 
E761–E769



Is ERCP Effective For MBO? Is It Comparable To PBD?

▪ Overall ERCP success rate was 85% vs. 83% for PBD 

Pang L et al.
Digestion Jan 2023



Is ERCP Effective For MBO? Is It Comparable To PBD?

▪ There were no significant differences between the two in total hospital stay or complication rates 

Pang L et al.
Digestion Jan 2023



How About MBO Due To Perihilar Cholangiocarcinoma?

▪ There was no statistical difference between the groups regarding: technical success, post-drainage bleeding, 

major post-drainage complications, and seeding metastases

▪ Percutaneous drainage had longer hospital stay but decreased rates of cholangitis

Moll CF et al.
Clinics 78; 2023



EUS



EUS History

▪ First report of a ultrasonic endoscope was in 1980 by Eugene DiMagno from Mayo Clinic

▪ With it, mediastinal structures, liver and porta hepatis were readily imaged at 10 MHz



EUS History

▪ Olympus marketed the first commercial echoendoscope in 1982

▪ Tio and Tytgat utilized the biopsy channel to complete the first EUS-guided biopsy in 1984

▪ For most of the 1980s, essentially only three physicians were performing diagnostic EUS in the world

○ Charles Lightdale in New York

○ Lok Tio in Amsterdam

○ Thomas Rosch in Munich



EUS History

▪ In 1988, Pentax/Hitachi marketed the first curvilinear echoendoscope and ushered in the era of needle-

based therapy

▪ In 1992, Vilmann et al. published the first EUS/FNA of a pancreas mass using a 4 cm 24 gauge needle



As With ERCP, EUS Evolved Rapidly From Diagnostic To 
Therapeutic Indications



If We Could  See It, Then We Could Puncture It

▪ In 1996, Maurits Wiersema published the first series of EUS-guided cholangiography to 

rescue failed ERCP

▪ Successful cholangiography was reported in 8 out of 11 patients with no early or late 

complications



If We Could  See It, Then We Could Puncture It

▪ This was followed by Giovannini et al. in 2001, Mallery et al. in 2004, and Kahaleh et al in 

2005 all achieving biliary drainage by rendezvous technique



EUS-Guided Biliary Rendezvous For Failed ERCP

http://www.youtube.com/watch?v=TYWcbrkwLKY


EUS-Guided ERCP (EUS-BD) Works

▪ Pooled technical success rate is 95% and 

rate of re-intervention is 7%

▪ Pooled adverse event rate is somewhat 

higher at 19%

○ Peritonitis

○ Cholangitis

Kathorn K et al.
Endosc Int Open 2019; 07(11): E1432-E1441



EUS-Guided ERCP (EUS-BD) Works

Canakis A, Baron TH
BMJ Open Gastro 2020;7:e000428



EUS-Guided ERCP (EUS-BD) Works

Khashab et al.
Dig Dig Sci 2015; 60(2): 557-65



The Problem With EUS-BD Is That It Still Involves ERCP

▪ At least similar complication rates to ERCP

▪ Suppose you can’t even get to the ampulla?

○ Altered post-surgical anatomy

○ Malignant gastric or duodenal obstruction

▪ Are there any alternatives?



EUS-BD Alternatives

▪ EUS-guided choledochoduodenostomy (EUS-CD)

▪ EUS-guided hepaticogastrostomy (EUS-HG)

▪ EUS-guided cholecystogastrostomy

▪ These became much more feasible once covered metal stents became 

commercially available

○ Lumen Apposing Metal Stent (LAMS)



EUS-BD Alternatives



Clinically Available LAMS

● LAMS were first described by 
Teoh and Binmoeller et al. in 
2014 for gallbladder drainage

● They were rapidly used to 
connect other structures to 
the GI tract
○ Bile ducts
○ Collections
○ Other parts of the bowel



EUS-Guided Choledochoduodenostomy

http://drive.google.com/file/d/1Qcbgux_bDHmYOd3rqyPmMx8-eLxBWXoC/view


EUS-Guided Cholecystogastrostomy

http://drive.google.com/file/d/1VfxzqYzKN_oxNcrIlsk9Q2Mhj7Vk5ruQ/view


EUS-Guided Hepaticogastrostomy

http://drive.google.com/file/d/1EYzpTioz74EUq1C0n7Dgv5Md1eixIU79/view


Which Alternative Procedure Is Better? EUS-CD vs EUS-HG

▪ EUS-CD associated with shorter hospital stay, 

improved stent patency, and fewer procedure-

related adverse events

Khasab M et al.
Endosc Int Open 2016; 04(02): E175-E181



Which Alternative Procedure Is Better? EUS-CD vs EUS-HG

▪ Adverse events were associated with the use 

of

○ Plastic stents

○ Non-coaxial cautery 

Khasab M et al.
Endosc Int Open 2016; 04(02): E175-E181



Which Alternative Procedure Is Better? EUS-CD vs EUS-HG

▪ Two other large reviews showed no difference in technical success

○ 92% in both groups

▪ They however did show a trend towards longer stent patency in EUS-CD patients

▪ Tyberg et al’s metanalysis showed an increased complication rate of EUS-CD 

○ 25/87 patients in the EUS-HG required stent revision (long-term success 71%)

Uemura RS et al.
J Clin Gastroenterol 2018 Feb;52(2):123-130

Tyberg A et al.
Endosc Ultrasound 2022 Jan-Feb;11(1):38-43



Primary EUS Drainage

▪ Most publications to date propose EUS-guided drainage only after failed ERCP (as an alternative 

to percutaneous biliary drainage)

▪ However, how about never even considering ERCP in the first place?



Primary EUS Drainage

▪ One metanalysis showed comparable technical and clinical success with primary EUS-BD

Kakked G et al. 

Endoscopic Ultrasound 9(5); Sept 2020



Primary EUS Drainage

▪ It also showed far less adverse 

events, especially pancreatitis, 

in the EUS-only group 

▪ The rate of pancreatitis in the 

ERCP group was 9.5%, 

whereas in the EUS group it 

was 0%

Kakked G et al. 

Endoscopic Ultrasound 9(5); Sept 2020



So….Can We Come Up With An Algorithm?

Paik WH
Curr Treat Options Gastro (2020) 
18:188–199



Can EUS-Only Approaches Truly Replace ERCP?

Pro Con

Comparable efficacy to ERCP in expert hands Steep learning curve

Longer stent patency No dedicated devices for this

Less ERCP-type complications Stent-related issues not fully resolved

Access to the bile duct regardless of anatomy Not fully applicable to more benign disease



How Steep Is That Learning Curve By The Way

▪ A few studies have documented the steep learning curve of this highly technical skill

▪ It has been shown that skill starts to improve in a linear fashion after the first 32 cases and 

mastery is achieved after the first 100 cases

Tyberg A et al.
Endoscopic Ultrasound 9(6); Nov 2020



Can EUS Really Replace ERCP For Malignant Biliary 
Obstruction?



Can EUS Really Replace ERCP For Malignant Biliary 
Obstruction?


