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e Management of biliary complications following liver transplant.
e Methods of stone extraction following liver transplant.
e Management of bile leak following liver transplant.

INTRODUCTION

Liver transplant has evolved as the treatment of choice for selected patients with
end-stage liver disease, fulminant hepatic failure, and early stage hepatoma.

As the number of liver transplants has increased, so has the number of postopera-
tive biliary complications requiring endoscopic treatment and management using
endoscopic retrograde cholangiopancreatography (ERCP).

Biliary complications occur in up to 5%-25% of patients after liver transplant and
can be categorized based on time of onset as early, occurring within 30 days of trans-
plant, or late, occurring more than 30 days after transplant.’*

Although some postoperative biliary complications require surgical reintervention or
percutaneous transhepatic cholangiography, the advancement of endoscopic tech-
niques has made endoscopic therapy a safe and effective first approach to managing
postoperative biliary complications in most patients.

This review focuses on the endoscopic diagnosis and treatment of post-liver trans-
plant complications.

TYPES OF BILIARY COMPLICATIONS AFTER TRANSPLANT

Biliary complications after liver transplant commonly include biliary strictures, biliary
leaks, choledocholithiasis, ischemic biliary injury, biliary cast syndrome, and sphincter
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of Oddi dysfunction (SOD). Hemobilia, mucocele formation, and bactobilia are less
commonly seen.

LIVER TRANSPLANT ANATOMY

Liver transplant success and graft survival are highly dependent on adequate blood
flow through both the hepatic artery and the portal vein. Any injury to the vasculature
will result in ischemic injury and potential graft failure.

Knowledge of the biliary reconstruction after transplant is critical when considering
posttransplant endoscopic therapy. Around 75%-88% of transplants are performed
using a choledochocholedochostomy. The remaining 12%-25% of reconstructions
are performed using a Roux-en-Y choledochojejunostomy.5= The benefits of creating
a choledochocholedochostomy may include shorter operating times, use of a T-tube
for access, maintenance of intestinal integrity and continuity, sterility of the biliary
tract, and ease of access for ERCP.>%'* As recipient sphincter of Oddi function is
preserved, the incidence of reflux-associated biliary injury and disease are less com-
pared with Roux-en-Y choledochojejunostomy reconstruction.'? In cases in which the
donor bile duct is inadequate to perform a choledochocholedochostomy, or when the
native common bile duct is diseased or absent (eg, primary sclerosing cholangitis,
biliary atresia), a Roux-en-Y choledochojejunostomy is performed.

Biliary tract complications after liver transplant depend on the type of biliary recon-
struction, injury during donor harvesting, cold ischemic time, surgical technique, and
the integrity of the portal vein and hepatic artery anastomosis.

BILIARY STRICTURES

One of the most common complications is a biliary stricture (Fig. 1). Biliary strictures
constitute around 40%-45% of posttransplant biliary complications.®'® Strictures
oceur in around 5%-15% of deceased donor liver transplants'®'® and have been
reported in up to 32% of live-donor—related transplants.'® Biliary strictures are divided
into early biliary strictures, which are usually secondary to technical surgical compli-
cations, and late biliary strictures, which are usually secondary to ischemic injury.
Posttransplant biliary strictures can occur at the anastomotic site or at nonanasto-
motic regions. Anastomotic strictures are defined as strictures that occur at the site
of the anastomosis between the donor and recipient bile duct. Anastomotic strictures

Fig. 1. Post duct to duct liver transplant, anastomotic stricture (arrow points to stricture).
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