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Abstract

Hemobilia is a rare biliary complication of liver trans-
plantation. The predominant cause of hemobilia is
iatrogenic, and it is often associated with traumatic
operations, such as percutaneous liver intervention,
endoscopic retrograde cholangiopancreatography, cho-
lecystectomy, biliary tract surgery, and liver transplanta-
tion. Percutaneous transhepatic cholangiography and
liver biopsy are two major causes of hemobilia in liver
transplant recipients. Hemobilia may also be caused by
coagulation defects. It can form intracholedochal hema-
tomas, causing obstructive jaundice. Herein we describe
a patient with an intracholedochal hematoma resulting
in significant obstructive jaundice after liver transplanta-
tion for fulminant hepatic failure. Previous studies have
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shown that percutaneous transhepatic manipulation is a
major cause of hemobilia after liver transplantation, but
in our case, percutaneous transhepatic intervention was
used to relieve the biliary obstruction and dissolve the
biliary clot, with a good outcome.
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INTRODUCTION

Fulminant hepatic failure is a syndrome characterized by
impaired liver function in an acute setting. It is defined
as the onset of hepatic encephalopathy and liver failure
within 8 wk of jaundice“]. Liver transplantation remains
the exclusive choice of treatment to improve the sur-
vival in the majority of patients with fulminant hepatic
failure™. Biliary complications following liver transplan-
tation are a major cause of morbidity, but hemobilia is
infrequentm. Hemobilia may result in intracholedochal
hematoma, causing obstructive jaundice. The current
report describes a patient with intracholedochal hema-
toma leading to significant obstructive jaundice after liver
transplantation for fulminant hepatic failure.
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CASE REPORT
A 23-yeat-old female was admitted on July 15, 2010 with

complaints of abdominal pain and distension, accompa-
nied by fever, dark yellow urine, and xanthochromia for
the past three days. The patient had been treated for pso-
riasis with traditional Chinese medicine for three months
ptior to admission. In addition, she had a 16-year history
of hepatitis B virus infection. Despite being a carrier of
the hepatitis B virus, the patient had no history of hepa-
titis and liver function tests had been normal during the
follow-up.

On physical examination, the patient was conscious,

and her orientation and calculations were normal. Jaun-
dice was evident. The abdomen was slightly distended
and soft, with tenderness and rebound tenderness, and a
shifting dullness test was positive. The serum transami-
nase and total bilirubin levels were markedly elevated on
admission. The laboratory test results were as follows:
alanine transaminase (ALT), 5190 U/L; aspartate trans-
aminase (AST), 7230 U/L; total bilirubin (TBIL), 142.8
umol/L; and direct bilitubin (DBIL), 83.3 umol/L (Fig-
ure 1). The prothrombin time (PT) and activated partial
thromboplastin time (APTT) were 26.5 s and 41.5 s, re-
spectively. The international normalized ratio (INR) was
2.39. These results suggested significant impairment of
coagulation function. In addition, serum hepatitis B virus
DNA was present at 4.6 X 10’ copies/mL.

The patient was treated with artificial liver support
(ALS)-plasma exchange due to diminished liver function
and impaired coagulation. Although the laboratory indi-
cators improved (Figure 1), hepatic encephalopathy oc-
curred and worsened progtessively. Therefore, fulminant
hepatic failure was diagnosed. On July 21, 2010 (post-ad-
mission day 7), the patient suffered a coma without pupil-
lary light reflex, although the vital signs were stable. The
patient underwent liver transplantation on July 23, 2010.
A modified piggyback liver transplantation was carried
out, and an end-to-end duct-to-duct anastomosis without
a T-tube was performed to reconstruct the biliary tract.
A continuous 6-0 polydioxanone suture was used for the
posterior wall while interrupted sutures were applied for
the anterior wall. She was maintained on a tacrolimus-
based immunosuppressive regimen that included myco-
phenolate mofetil and glucocorticoid.

The patient regained consciousness on July 25, 2010
[post-transplantation day (PTD) 2]. The liver and coagula-
tion functions were significantly improved. On PTD 4,
the laboratory data were as follows: ALT, 553.8 U/L; AST,
187.4 U/L; TBIL, 58.7 umol/L; DBIL, 28.5 pmol/L (Fig-
ure 1); albumin, 37.2 g/L; PT, 9.2 s; APTT, 21.9 s; INR,
0.83; serum tacrolimus, 12.2 ng/mL; hemoglobin, 100
g/L; and platelet count, 61 X 10°/L.. Because red blood
cells, plasma, and cryoprecipitate were transfused without
platelets following a massive intra-operative hemorrhage
(approximately 2500 mL), dilutional thrombocytopenia
was diagnosed. Platelets were then transfused to treat the
thrombocytopenia; however, the right leg became edema-
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Figure 1 Laboratory test results of physical examination. A: Blood con-
centration of transaminases markedly decreased after artificial liver support
(ALS)-plasma exchange, increased after liver transplantation due to ischemia
reperfusion injury, and reached a peak on post-transplantation day 2, then de-
creased gradually to normal; B: Blood concentration of bilirubin. There are four
marked peaks: bilirubin increased due to fulminant liver failure and decreased
after two ALS-plasma exchanges, forming peaks 1 and 2; bilirubin increased
after liver transplantation due to ischemia reperfusion injury and reached a
peak, forming peak 3; bilirubin increased markedly because of the intrachole-
dochal hematoma and decreased after percutaneous transhepatic interven-
tion, forming peak 4.

tous on PTD 3. Doppler ultrasound revealed a thrombus
in the femoral vein (Figure 2), which was punctured due
to the ALS-plasma exchange. Subsequently, low molecu-
lar weight heparin (LMWH) was used to treat the deep
venous thrombosis which relieved the edema, but the
volume of bloody ascites gradually increased. On PTD 5,
the hemoglobin decreased to 77 g/1.. Anticoagulation was
therefore discontinued and blood was transfused. How-
ever, the jaundice became severe again. On PTD 10, the
TBIL was 281.2 umol/L, and the DBIL was 154.7 umol/
L (Figure 1). A computed tomography (CT) scan showed
dilation of the intrahepatic biliary ducts and a huge hema-
toma below the right lobe of liver (Figure 3A). Therefore,
obstructive jaundice was suspected.

To confirm the diagnosis of obstructive jaundice and
relieve the biliary obstruction, endoscopic retrograde
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Figure 2 Doppler ultrasound shows a thrombus in the right femoral vein.
A: Axial plane; B: Sagittal plane. A.F.S.: Superficial femoral artery; V.FEM.S:
Superficial femoral vein; V.P.F: Profound femoral vein.

cholangiopancreatography was performed, but failed and
caused pancreatitis. So as an alternative, percutaneous
transhepatic intervention was administered on PTD 10.
Cholangiography showed a long intrabiliary filling defect
crossing the strictured biliary anastomosis (Figure 3B). As
fecal occult blood testing was positive, hemobilia leading
to biliary hematoma was suspected. A 0.018-inch diam-
eter micro-guidewire, a GF sheath, a 0.038-inch diameter
micro-guidewire, and an 8F catheter were manipulated
through the hematoma sequentially, making the hema-
toma break into pieces, enlarging the contact surface with
flowing bile and making it easy to dissolve. Then the 8F
biliary drainage catheter was placed across the anasto-
mosis with one end opening into the duodenum and the
other end exiting the body (Figure 3C). The amount of
biliary drainage was approximately 400 mL per day, and
the jaundice was markedly relieved 2 d later (TBIL, 114.1
umol/L; DBIL, 58.9 umol/L) (Figure 1). The patient re-
covered well and the jaundice gradually diminished 10 d
after percutaneous transhepatic biliary drainage (PTBD);
when the TBIL was 55.5 umol/L, the external end of the
biliary drainage catheter was closed. The glucocorticoid
was gradually tapered and discontinued on PTD 30. On
September 14, 2010 (PTD 54), she experienced no more
discomfort and the TBIL was 35.3 pumol/L (Figure 1).
The patient was discharged the next day with the biliary
drainage catheter 7z situ and the external port closed.

At the first follow-up evaluation on January 29, 2011,
magnetic resonance cholangiopancreatography showed
the intrahepatic biliary ducts were slightly dilated (Figure
3D). A CT scan revealed that the hematoma below the
liver was almost absorbed and the intrahepatic biliary
ducts were slightly dilated (Figure 3E). The liver function
tests were within normal ranges: TBIL, 11.3 umol/L;
DBIL, 3.5 umol/L; ALT, 15.0 U/L; AST, 22.1 U/L (Fig-
ure 1). The serum tacrolimus was 8.4 ng/ml.. Cholangi-
ography was also performed through the biliary drainage
catheter, showing that the intrahepatic biliary ducts were
slightly dilated and that there was a stricture at the site of
the anastomosis (Figure 4A). To prevent a more severe
stricture and obstructive jaundice, a balloon dilatation
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of the anastomotic stricture was performed (Figure 4B)
to relieve the stricture (Figure 4C). To avoid the risk of
infection and stenosis of the lumen, the biliary drainage
catheter was replaced with a new catheter (Figure 4D). In
addition, the mycophenolate mofetil was discontinued 6
mo after liver transplantation. The patient was then main-
tained on immunosuppressive therapy with tacrolimus (3
mg/d). Two weeks later at the second follow-up evalua-
tion, the biliary drainage catheter was removed. During
the one-year follow-up, the patient had no discomfort
and her liver functions remained normal.

DISCUSSION

Biliary complications are a major cause of morbidity in
liver transplant recipients, with an incidence of 10%-30%
and a mortality rate of up to 10%. Biliary leaks and stric-
tures are the most common biliary complications, fol-
lowed by sphincter of Oddi dysfunction, hemobilia, and
biliary obstruction from stones, sludge, casts, or cystic
duct mucoceles”. Hemobilia is defined as bleeding into
the biliary tree. Hemobilia arises when there is commu-
nication between a vascular structure and the biliary tree.
The predominant cause of hemobilia is iatrogenic, such
as percutaneous liver intervention, endoscopic retro-
grade cholangiopancreatography, cholecystectomy, biliary
tract surgery, and liver transplantationw. Percutaneous
transhepatic cholangiography and liver biopsy are two
major causes of hemobilia in liver transplant recipients'”.
In addition, coagulation defects may cause hemobilia".
]olobe[6J reported that hemobilia is a possible cause of
jaundice in patients receiving anticoagulants, although
hemobilia after liver transplantation is infrequent™. The
LMWH used to treat the thrombosis within the right
femoral vein may be the cause of hemobilia in the cur-
rent case.

The clinical manifestations of hemobilia are deter-
mined by the amount and speed of hemorrhage in the
biliary tract. Profuse hemobilia often causes severe symp-
toms with colicky pain and gastrointestinal hemorrhage.
In contrast, occult bleeding, which is more frequent,
often lacks clinical significance as the blood inconspicu-
ously flows into the intestine. Even if the blood does
coagulate within the ducts, the clots are often promptly
dissolved by the fibrinolytic activity of bile. Sometimes,
the clots may escape dissolution, causing obstructive
jaundice™. Sandblom ¢ a/” constructed a model of the
biliary tract into which blood could be injected. When
hemorrhage is severe and rapid, the blood mixes with
the bile and forms mushy clots; when hemobilia is minor
and slow, it does not mix with the bile, but flows into
the bottom of the system where it forms a solid, pure
clot that is a cast of the lumen. These pure clots remain
stable, whereas the mixed clots dissolve rapidly. Sandb-
lom e al>" also reported that the fate of clots is related
to the bile flow, especially noting that when the clots are
exposed to flowing bile, the dissolution is rapid. Our case
is very interesting because hemobilia occurred with an
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Figure 3 Diagnosis of obstructive jaundice. A: Before percutaneous transhepatic intervention, on computed tomography (CT) scan, intrahepatic biliary ducts are
dilated and a huge hematoma is present below the right lobe of liver; B: Percutaneous transhepatic cholangiography shows a long intrabiliary filling defect (white ar-
row) crossing the strictured biliary anastomosis (black arrow); C: An 8F biliary drainage catheter was placed across the anastomosis with one end opening into the
duodenum and the other end exiting the body; D: On magnetic resonance cholangiopancreatography, the intrahepatic biliary ducts were slightly dilated at the first

follow-up; E: CT reveals that the hematoma below the liver was almost absorbed and the intrahepatic biliary ducts were slightly dilated at the first follow-up.

abdominal hemorrhage after administration of LMWH,
and the biliary clot and the huge subhepatic hematoma
formed simultaneously after discontinuation of LMWH.
The abdominal hemorrhage was massive, causing the
hemoglobin to decrease sharply. The hemobilia, however,
was minor because there was no evidence of significant
gastrointestinal bleeding.

The principles of managing hemobilia are to resusci-
tate the patient, control hemorrhage, and maintain biliary
patency. Resuscitation with transfusion must be adminis-
tered to obtain hemodynamic stability when the hemoz-
rhage is severe and rapid. Additionally, coagulopathies
should be corrected appropriately. When hemorrhage is
active and prolonged, hemostatic interventions should be
considered, including transcatheter arterial embolization
(TAE), percutaneous thrombin injection, and surgery.
TAE is the therapy of choice to achieve hemostasis, with
a success rate of 75%-100%"; however, TAE may not
be appropriate in liver transplant patients because it can
cause liver graft dysfunction and biliary ischemia. These
complications are devastating, especially in the eatly
post-transplantation period. Croutch e# al” reported that
superselective arterial embolization is a safe treatment
for hemobilia caused by PTBD in liver transplant recipi-
ents, and emphasized that it is important to use a micro-
catheter to achieve precise subselective localization and
embolization, minimize spasm, and avoid occlusion of
noninvolved arterial branches. In spite of this, the cases
were all due to PTBD, which often causes small branches
to bleed into bile ducts. For cases of hemobilia in anasto-
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mosis or due to coagulopathy, TAE may not be appropri-
ate.

If bleeding ceases and a biliary hematoma forms
leading to biliary obstruction, it is important to maintain
biliary patency. If a T-tube or PTBD is 7 situ, irrigation
may be adequate to relieve obstruction; however, in re-
cent years there has been a shift toward abandoning the
use of T-tubes for biliary tract reconstruction because
some studies have shown that biliary complications are
positively related to T-tubes, such as biliary leakage after
T-tube removal, anastomotic strictures, cholangitis, and
biliary infections'”. Endoscopic nasobiliary drainage can
also be used to decompress the biliary tract. It has been
reported that endoscopic sphincterotomy with balloon
extraction of clots could be an effective method to treat
biliary clots™”. In addition, thrombolytic agents could be
infused using a nasobiliary catheter to dissolve the biliary
clots!"". Although the role of surgery is declining in the
management of hemobilia and biliary clots, surgery is still
indicated when non-surgical methods are not effective.
The principles of surgery for hemobilia are to control
the bleeding and clear the biliary tract. Methods involving
ligation of the bleeding vessels, extraction of the biliary
clots, lavage and biliary tract drainage are often used™".,

In our case, percutaneous transhepatic intervention
was used to break up the biliary hematoma and relieve bile
stasis. Dutring this intervention, a 0.018-inch diameter mi-
cro-guidewite, a OF sheath, a 0.038-inch diameter micro-
guidewire, and an 8F catheter were manipulated through
the hematoma sequentially, breaking the hematoma up
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into pieces, enlarging the contact surface with flowing bile
and making it easy to dissolve. Our case provides good

Figure 4 Cholangiography was performed through the bili-
ary drainage catheter. A: At the first follow-up, percutaneous
transhepatic cholangiography shows the slightly dilated intrahe-
patic biliary ducts and a stricture at the site of anastomosis; B:
Balloon dilatation of the anastomotic stricture; C: Anastomotic
stricture was relieved after balloon dilation; D: A new biliary
drainage catheter was placed.
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