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OBJECTIVE ; To investigate the prevention and treatment of biliary complications after orthotopic liver

transplantation ( OLT).

METHODS : OLT was performed in 18 patients with end-stage liver disease, including 6 patients with
primary liver cancer. Except 1 patient was infused only through the portal vein, others were infused
through the portal vein and hepatic artery of the donor. The biliary tract was reconstructed using
choledochocholedostomic anastomosis in 17 patients, and using Roux-en-Y choledochojejunostomic

anastomosis in | patient.

RESULTS: Four patients with biliary complication were found. In one patient, biliary leakage was found
around the T-tube on day 14 postoperatively, and disappeared after re-opening of the tube. In one patient
undergoing Roux-en-Y choledochojejunostomic anastomosis, biliary leakage was found on day 12

postoperatively and reoperation was performed. The T-tube was removed from the anastomosis after
reoperation, and abdominal infection was controlled, but high fever recurred on day 49 postoperatively.
The patient died on day 52 postoperatively. Autopsy revealed biliary leakage and biliary tract necrosis. In
another patient, biliary leakage was found on day 3 after operation, and was treated by adequate drainage.
Four months after operation, biliary sludge in the common tract was found and treated successfully with

oral chemolysis, But biliary sludge or stone recur on one and half year after OLT. Spincterotomy and

basket extraction were performed via endoscopic retrograde cholangiopancreatography, and the biliary

sludge or stone was cleared out. In case 4, biliary drainage tube cholangiogram showed anastomotic
stenosis one month after operation. Three months later, biliary sludge or stone was found beyond

anastomotic stenosis. After oral chemolysis (ursodeoxycholic acid) and irrigation with heparinized saline

solution via the biliary drainage tube, the biliary sludge disappeared.

CONCLUSIONS: To reduce the incidence of biliary complications, adequate infusion of the hepatic
artery, complete slushing of the biliary tract, and reduction of injury to the blood supply of the donor
biliary tract are essential. Most biliary complications can be treated successfully by non-operative

treatment or minimally invasive operation.
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Introduction

In early-stage of liver transplantation, biliary
complications are a leading cause of surgical
morhidity and morality. The reporied morbidity
ranges from 30% to 50%, and the moriality from
20% to 30%, caused by biliary tract reconstruction
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afier orthotopic liver transplantation ( OLT)I™™ In
1977, Calne characterized biliary tract reconstruc-
tion as the “technical Achille’s heel” of liver
transplantation.!"! In recent years, the improvement
of organ preservation technology, refinement of
procurement and surgical techniques, and ad-
vances of immunosuppressive treatment have low-
ered the incidence of biliary tract complications;
but the morbidity remains high.'3! This study
aimed to sum up our experience in early prevention
and treatment of biliary complications in 18 pa-
tients after OLT.

Methods

Ilustrative cases

The 18 patients (16 were men and 2 women) were
subjected to standard traditional procedure or pig-
gyback orthotopic liver transplantation. These re-
cipienis received ABO-compatible organs. Indica-
tions for transplantation included primary liver
cancer (n =6), hepatitis B {n =6), Wilison’s
disease (n =3), primary biliary cirthosis (n =2),
and cryptogenic cirrthosis (r=1). The methods for
biliary reconstruction were end-to-end choledocho-
choledochostomy {7 =17) and Roux-en-Y chole-
dochojejunostomy (RY, n =1). Three recipients
died within two months, and 12 had been surviving
for more than 6 months. Fifteen patients were giv-
en a regimen of combined tacrolimus-steroid and
cellcept, and 3 patients were given a regimen of
combined cyclosporine-steroid and cellcept. Ab-
dominal ultrasonography was performed on the first
postoperative day to confirm vascular patency. In
the patient undergoing choledochocholedochos-
tomy, T-tube was clamped when liver function re-
turned to normal 2 weeks after transplant. Cholan-
giography was performed before the tube was
clamped under antibiotic prophylaxis. Four pa-
tients developed biliary complications.

Case 1

A 62-year-old man with primary biliary cir-
rhosis and chronic hepatic failure was subjected to
OLT using standard traditional procedure. The do-
nor was a brain dead patient showing ABQO-compa-

tible and a value of <10% for lymphocyie test.
The donor organ was infused only through the por-
tal vein, and the biliary was infused 200 ml solu-
tion. The operation time lasted 7. 5 hours, the heat
ischemia time 3 minutes, and the cold ischemia
time 9 hours and 37 minutes. The immunosuppres-
sive agents used included eyclosporine, steroid and
azathiopine. On day 3 afier operation, the patient
suffered from pneumonia of the left lobe. Antibio-
tics were prescribed and the pneumonia disap-
peared on day 5. Rejection occurred on day 8 and
was controlled with a large dose of steroid. Twelve
days after operation, the patient was complicated
by fever, ileus, and bile-like liquid from the
drainage of the ahdominal cavity. Reoperation re-
vealed bile leakage around the anastomosis, from
which the T-tube dislocated when abscess occurred
locally, T-tube was removed, and infected lesion
was slushed clearly. The symptoms of the recipient
were relieved. Fourty days after operation, the pa-
tient experienced fever, weakness, and loss of ap-
petite. The increased serum levels of billirubin, -
glutamyl transferase (v-GT), and alkaline phos-
phatase { AKP) were suggestive of rejection. A
large dose of steroid was given Lo relieve the symp-
toms. On day 49, however, jaundice became dar-
ker; the patient became confused and died on day
52 afier operation. Autopsy demonstrated normal
hepatic artery, but biliary leakage around the anas-
tomoais, coagulatory necrosis of the biliary duect,
and lots of biliary casts in the bile duct at the pre-
sence of hepatocellular cholestasis.

Case 2

An 18-year-old unmarried woman was admit-
ted to our department because of Wilson’s disease.
She was subjected to OLT using piggyback proce-
dure. The donor was a brain dead patient with
ABO-compatible and lymphocytes <10%. The do-
nor organ was infused through the portal vein and
hepatic artery, and the biliary tract was infused
with 500 ml solution. The operation time was 7
hours, the heat ischemia time 6 minutes, and the
cold ischemia time 5 hours and 30 minutes. Immu-
nosuppressants included tacrolimus, steroid and
cellcept. On day 3 after operation, bile-like liquid
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was drained from the right subphenic area and the
porta hepatis, but the patient had no fever. B-ul-
trasonography demonstrated liquid in the superphe-
noic area and the poria hepatis. On day 20, the
bhile-like liquid from the right drainage tube tended
to be less, and the tube was removed gradually. T-
tube photography showed the contrast medium
tracking around the T-tube and exhibiting a trian-
gular shape (8x9 em). On day 45, T-lube
cholangiography showed less liquid in the abdomi-
nal cavity, and on day 90, the T-tube was pulled
out gradually, and the liquid disappeared. Four
months after operation, the patient experienced
jaundice and fever. B-ultrasonography demonstra-
ted atrong echo in the common bile duct, anti-bac-
terial treatment and oral chemolysis were given to
relieve the symptoms. One and half year after op-
eration, the patient presented with acute cholangi-
tis again, leading to shock and acute renal failure.
B-ulirasonography demonstrated lots of biliary
sludge or stones in the extended bile duct. Ultra-
sound-guided percutaneous transhepatic cholangio-
drainage (PTCD) was performed, and the symp-
toms relieved rapidly. When symptoms disap-
peared, intralumingl chemolytic agents via PTCD
were used twice per week. The biliary sludge re-
duced markedly, but three weeks later it had to be
halied because of the recurrence of acute cholangi-
tis and hemobilia. Therefore, spincterotomy and
basket extraction were performed via endoscopic
retrograde cholangiopancreatography. The biliary
sludge or stones were cleared out, the jaundice
disappeared, and no cholangitis occurred for half a
vear.

Case 3

A 23-year-old unmarried man with chronic
hepatic failure received OLT using piggyback pro-
cedure. The donor was a brain dead patient with
ABO-compatible and lymphocytes <10%. The do-
nor organ was infused through the portal vein and
hepatic artery, and the biliary duct was infused
with 500 ml solution. The operative time was 6
hours, the heat ischemia time 3 minutes, and the
cold ischemia time 6 hours and 30 minutes. Immu-
nosuppressants used ineluded tacrolimus, steroid,

and cellcept. Two weeks after operation, B-ultra-
sonography demonstrated liquid around the T-tube.
T-tbe cholangiography showed the contrast medi-
um tracking around the T-tube and exhibiting a tri-
angular shape (8 x6 em). On day 90, the liquid
in the abdominal cavity disappeared and the T-tube
was removed gradually.

Case 4

A 28-year-old married man was admitted to
our hoapital because of Wilson’s disease, severe
neurologic damage, and hepatic insufficiency. He
was subjected to OLT using piggyback procedure.
A tube of 3-mm in diameter was placed in the bile
duct via donor’s cyst duct for hiliary drainage.
The donor was an brain dead patient with ABO-
compatible, and lymphocytes <10%. The donor’s
organ was infused through the porial vein and he-
patic artery, and the biliary tract was infused 500
ml solution. The operative time was 4 hours, the
heat ischemia time 5 min, and the cold ischemia
time 6 hours and 30 minutes. Immunosuppressants
included tacrolimus, steroid, and celleept. One
month afier operation, the biliary drainage duct
was clamped. The serum 4-GT and AKP levels in-
creased, and cholangiograph showed anastomotic
stenosis. He was weak, and his neurologic damage
was still severe. His subphenic infection was not
controlled, and interventional treatment was not
prescribed. Three months after operation, B-ultra-
sonography demonsirated a strong echo. Biliary
drainage tube cholangiogram showed a vague irreg-
ular filling defect, about 6 x4 mm, in the hile
duct. Oral chemolysis (ursodeoxycholic acid) and
irrigation with heparinized saline via the biliary
drainage tube was given one time per day. A week
later, biliary drainage tube cholangiogram showed
that the vague irregular filling defect in the bile
duct disappeared. The patient had not had cholan-
gitis until he died of severe malnutrition and infec-
tion.

Discussion

Despite the improvement of surgical techniques,
organ preservabion and immunosuppressive thera-
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py, biliary tract complications remain a significant
cause of morbidity and mortality afier OLT. The
major risk factors for biliary complications include
lack of blood supply of the donor bile duct, tech-
niques for anastomosis, and rejection.'** During
the operation, it is important to protect the bile
duct blood supply of the donor and recipient.”
The common bile duct receives its blood supply
from the retroduodenal, common hepatic, and right
hepatic arteries. The branches of these arteries
form a plexus around the duet, which is joined by
two axial vessels, the 3 o’clock and 9 o’ clock ar-
teries. The supraduodenal portion of the common
bile duct normally depends upon the branches de-
rived from the gastroduodenal artery, but clearly
the common bile duct of liver graft must receive its
blood supply entirely from the hepatic artery, mak-
ing the distal part of the duct prone to ischemic
necrosis. Devascularization of the extrahepatic hile
duct may result from excessive dissection or sirip-
ping of the periductal tissues at the time of organ
procurement. Extensive “cleaning” of either donor
or recipient’s hile duct should be avoided, and in
the reimplantation phase active bleeding from the
cut ends of both structures should be confirmed be-
fore choledochocholedochostomy. ®'In  organ pro-
curement, full infusion of the hepatic ariery to a-
void thrombosis of the microvasculature of the bile
duct and complete slush to the biliary tract to avoid
necrosis of bile duct epithilial cells are necessary.
In this study, a donor organ was infused only with
the portal vein, and little soluton was used to
slush to the biliary tract, resulting in necrosis of
the bile duct.

The placement of T-tube in end-to-end chole-
docholedochostomic anastomosis or choledochajeju-
nostomic anastomosis, which decompresses the bile
duct, is able to monitor the quality and quantity of
bile produced as an index of hepatic function and
to evaluate biliary reconstruction in most liver
transplant centers; however it has been the source
of complications, such as biliary tract sepsis, early
dislodgement associated with leakage, ohstruction
asaociated with migration of the tbe, and legkage
after planned removal of the tube. As reported, the
T-tube related complications vary from 9% 1o
29%!"1 Before the removal of the T-tube, leakage

may be caused by iis dislodgement and bile duct
obatruction by its migration. Even sludge or inspis-
sated, thickened bile is formed. T-tube removal
may lead to leakage nearby because the use of im-
munosuppressants, poor nutritional state and asci-
tes inhibit the formation of the fibrotic tract around
the T-tube!®! In this study, the occurrence of bili-
ary tract complications was associated with T-tube.
In Case 1, bile leakage was caused by the dis-
lodgement of T-tube and in Cases 2 and 3, leakage
occurred at the site of the T-tube.

Early-stage leakage usually occurs at the site
of T-tube or anastomosis, and late-stage leskage
develops following the removal of the T-tube. I
leakage develops around the T-tube at the time of
clamping, it is necessary to re-open the T-tube un-
til liquid collection around the T-tube disappears.
Generally, leakage can be resolved, but some
should be investigated whether there are bile duct
stenosis, biliary sludge or thickened hile, Oddi’s
sphincter dysfunction or whether the place of the
T-tube is appropriate. If cholangiograms demon-
strate that the T-tube adequately diverts bile {low,
no percutaneous Lranshepatic drainage catheter is
necessary. Otherwise, a percutaneous trans-hepat-
ic drainage catheter is placed. Leakage afier re-
moval of the T-tube was diagnosed using endoscop-
ic retrograde cholangiopancreatography and treated
with a nasobiliary catheter or endoscopic sphincte-
rotomy. Ansstomotic leakage after choledochocho-
ledochostomy only requires operative repair in pa-
tients with complete disruption of suture and those
who failed to percutaneous transhepatic drainage.
Partial disruption of suture after choledochochole-
dochostomy or choledochojejunostomy can be trea-
ted similarly to leakage before T-tube removal. If
the T-tube adequately diverts the bile flow from the
anastomotic stoma as demonstrated by cholangio-
gram, it can be opened to gravity, otherwise a per-
cutaneous transhepatic drainage catheter is pla-
ced.® In the USA["™ 24% of 49 transplant pro-
grams initially treated T-tube leakage with endo-
scopic stent or nasobiliary tube, whereas 6% of
them were re-operated and 55% were Lreated con-
servatively. The prospective use of endoscopic na-
sobiliary tube or sphincterotomy with internal stent
was successful in 94% patients in a year."'! Ano-
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ther group'! reported the succesaful treatment af-
ter 3-14 days’ nasobiliary drainage without sphin-
clerostomy.

Anastomotic bile leakage associated with cho-
ledochojejunostomy is more common than with cho-
ledochocholedochostomy. When it occurs afier cho-
ledochojejunostomy,  biliary-enteric
disruption is likely. When it occurs after choledo-
chocholedochostomy, this problem is managed by
surgery in 51%, and by endoscopy in 16% medical
centers surveyed ; some of these centers prefer sur-
gery to choledochojejunostomy!'™™ In our study,
Case 1 experienced leakage at the biliary-enteric
anastomosis, which was not controlled conserva-
tively and reoperation was performed. Leakage in
the other two cases after choledochocholedochos-
tomy was controlled by keeping the drainage tube
unobstructed and dropping the biloma completely.
We consider that leakage at choledochocholedocho-
stomy can be treated conservatively if liquid is fully
drained.

The cause of biliary sludge after liver trans-
plantation remains unclear, although rejection, in-
fection and ischemia are considered the pathoge-
netic cause of biliary sludge. The reporied preva-
lence of sludge ranged from 5.7% to 13% [** Slu-
dge produces bile duct obstruction and cholangitis,
leading further to obstructive jaundice or cholesta-
sis. It is a potentially life-threatening complication
with a mortality of 27%!"*! Surgical, radiological,
medical, and endoscopic treatment may be effec-
tive to manage sludge after liver transplantation.
When cholangiograms indicate posaible biliary
sludge without signs and symptoms of massive cho-
lestasis or other simultaneous complications such as
marked leakage or sirictures of the bile ducts or
chronic rejection, oral chemolytic treatment can be
selected. Barton et al'™! reported that 40% pa-
tients had biliary sludge dissolved. Interventional
techniques are introduced if sludge does not recede
despite oral chemolysis, even if cholestasis increa-
ses. When oral chemolysis fails, intraluminal che-
molytic agents via PTCD can be used. Zajko et
al'™! advocated the use of interventional technique
as the primary treatment in liver transplant recipi-
ents with bile duct obstruction. The interventional
technique includes bile duct irrigation, basket ex-

anastomotic

traction, etc. Evans et al''® reported succesaful ir-
rigation with heparinized saline solution in 6
(86%) of 7 patients, but Barton et al''* found that
irrigation is not effective in 4 patients with biliary
sludge. As ito the patients with biliary sludge that
was not desolved with the above treatment, basket
extraction is prefered. O’ Connor et al''"”! reported
successful basket extraction in 4 (57%) of 7 pa-
tients. Generally, interventional procedures failed
more ofien in nonobstructive sludge (71%) than in
obstructive sludge (129%).

If intervention fails, surgery is advisable. In-
dications for surgery include ineffective oral and
interventional treatment or such biliary complica-
tions as nondilatable anastomotic strictures, anas-
tomotic leakage, and T-tube dislocation accompa-
nied by choleperitoneum. Another indication for
surgery is an enormous amount of biliary sludge in
the presence of cholestasis, particularly the sludge
extends from the common bile duct to the intrahe-
patic bile duet.™!
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