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Abstract Hemobilia is an uncommon source of signifi-

cant gastrointestinal bleeding resulting from a communi-

cation between the vascular and biliary systems. Iatrogenic

injury to the liver and the biliary system from percutaneous

transhepatic techniques is currently the leading cause of

hemobilia. Trauma, operative injury, malignancy, and

inflammatory diseases of the hepatobiliary system are other

rare, but important, etiologies for clinically significant

hemobilia. While diagnostic CT angiography can be used

in clinically stable patients, interventional angiography and

transcatheter percutaneous endovascular techniques are the

standard for diagnosis and treatment of hemobilia. Opera-

tive intervention is not required for management in the vast

majority of the patients. Appropriate biliary drainage must

be ensured after bleeding is addressed.
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Introduction

Hemobilia is an uncommon source of bleeding resulting

from a communication between the vascular and biliary

systems. While it was originally described in 1654 by

Francis Glisson as a cause of death in a patient after a

penetrating liver injury, the classic 1948 descriptive case-

series by Philip Sandblom first used the term hemobilia to

describe hemorrhage into the biliary tract after blunt

trauma [1•, 2•]. Historically, hemobilia has been associated

with the triad of symptoms described by Heinrich Quincke

in 1871 including pain, gastrointestinal bleeding, and

jaundice. In practice, however, this triad is only present in

22 % of the patients [1•]. Two recent reviews have sum-

marized the evolution of diagnosis and management of

hemobilia [1•, 3]. We aim to provide a current update,

focusing on common patient presentations and modern

management strategies.

Etiology

The predominant etiology for hemobilia has changed over

time. Historically, hemobilia was associated most com-

monly with external trauma, both penetrating and blunt.

However, with the rise of percutaneous interventional

techniques, iatrogenic hemobilia (i.e. after a procedure) is

more frequent. Iatrogenic hemobilia currently comprises

over 70 % of all cases, with non-iatrogenic trauma con-

siderably less frequent. Other causes of hemobilia are rare

and include gallstones, malignancy, inflammatory diseases,

and vascular etiologies [1•, 3]. The most frequent cause of

hemobilia is percutaneous instrumentation of the biliary

system including percutaneous biliary drainage, percuta-

neous transhepatic cholangiography, and needle liver
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biopsy. Other biliary instrumentation including operative

intervention can also cause iatrogenic post-operative

hemobilia. Among patients in whom neither iatrogenic nor

non-iatrogenic traumatic cause is evident, clinical evalua-

tion should investigate intrahepatic or biliary malignancy

(i.e. hepatocellular carcinoma, cholangiocarcinoma, sec-

ondary hepatic metastases), gallstone disease, acalculous

biliary inflammation including parasitic disease, vascular

malformations, and severe coagulopathy.

Patient Presentation and Evaluation

Patients with acute hemorrhage frequently present with

symptomatic anemia. Gastrointestinal bleeding (either

upper or lower) and/or blood in the percutaneous or oper-

atively-placed drains in a patient with any history of he-

patobiliary manipulation or trauma should prompt a rapid

evaluation for clinical hemobilia. The time interval

between operative intervention and bleeding can be pro-

longed, particularly in cases of ongoing infection or per-

sistent foreign body, such as post-traumatic abscess

requiring drainage or prolonged biliary drainage for

recurrent infections or tumor obstruction. Pseudoaneu-

rysms of hepatopancreatobiliary arterial arcades including

hepatic, cystic, gastroduodenal, and supra- and infra-pan-

creatic arteries have been culprits in delayed hemobilia and

frequently occur after iatrogenic operative or percutaneous

injury, particularly in the setting of ongoing infection.

While an arterial source of hemorrhage is usually clin-

ically apparent and symptomatic, venous hemobilia is rare.

Pressure gradients in the hepatic venous and portal venous

systems are usually low and the majority of fistulae

between venous and biliary systems are asymptomatic.

Patients with portal hypertension are an exception and

bleeding must be aggressively managed in this population.

When clinically evident, venous hemobilia is frequently

associated with percutaneous transhepatic biliary drains,

and it can be controlled with the tamponade effect provided

by upsizing the drainage catheter or changing the access

route if bleeding occurs during initial access (Fig. 1) [4].

Clinically significant hemobilia is associated with a

94 % positive predictive value for concomitant arterial

injury found during angiography [5]. As such, angiography

remains the preferred diagnostic and management

approach for patients with clinical hemobilia. Other diag-

nostic and imaging modalities, such as endoscopy, ultra-

sound, or cross-sectional imaging (CT and CT angiography

in most cases), can be used in cases with low clinical

suspicion. Multiple manuscripts have addressed various

diagnostic tools and their roles in diagnosis of hemobilia

[1•, 3]. Endoscopy can identify blood from the ampulla, but

the sensitivity is low. Rarely, hemosuccus pancreaticus can

present with trans-ampullary bleeding and the diagnosis

should remain in the differential, particularly among

patients with pancreatitis [6]. Ultrasound and cross-sec-

tional imaging can suggest clotted blood or demonstrate

evidence of ongoing bleeding. The specificity of these

imaging modalities is low and non-angiography imaging

should not be used in instances of high clinical suspicion.

Nuclear medicine imaging in evaluation and management

of hemobilia is largely of historic significance.

Initial management of a patient with clinical suspicion

for hemobilia must begin with appropriate goal-directed

resuscitation and correction of coagulopathy. In hemody-

namically stable patients, CT angiography can be a useful

initial study. The sensitivity and specificity of modern CT

angiography are high, allowing identification of the

bleeding source for appropriate targeted therapy. Impor-

tantly, however, when there is a high suspicion for hemo-

bilia, percutaneous angiography by an experienced

hepatopancreatobiliary interventional radiologist is the

initial study of choice, as it is critical both for establishing

the diagnosis of hemobilia and treating the underlying

cause of bleeding.

Iatrogenic Hemobilia

Currently, over 70 % of cases of hemobilia result from

hepatobiliary instrumentation. Risk of hemobilia after

percutaneous transhepatic biliary drainage (PTBD) is

Fig. 1 Patient with venous hemobilia during percutaneous access

managed with repositioning of the percutaneous transhepatic biliary

drain
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approximately 2 %, while the risk of hemobilia after per-

cutaneous transhepatic cholangiography (PTC) without

placement of a drain is less than 1 % [5]. Hemobilia after a

liver biopsy alone is considerably more rare [7]. Endo-

scopic trans-ampullary access and instrumentation can

cause transient and frequently asymptomatic hemobilia.

Post-ERC bleeding usually resolves with non-interven-

tional management; however, adequate biliary drainage

must be confirmed [8].

Hemobilia after hepatobiliary resection is rare. Its

occurrence is associated with other biliary complications,

such as biliary leak or biloma. Similar to the vascular

bleeding complications after pancreaticoduodenectomy,

clinically significant hemobilia can occur when a post-

operative organ space infection develops in the presence of

a disrupted or reconstructed biliary tree and surgically

altered vascular system or an unrecognized injury to the

hepatic vasculature. Pseudoaneurysms of the right hepatic

artery and/or cystic artery were observed in the early lap-

aroscopic experience [9]. While combined vasculobiliary

injuries and isolated vascular injuries are important, they

are relatively rare current complications of laparoscopic

cholecystectomy [10]. The rate of hemobilia and/or pseu-

doaneurysm formation among patients with minimally

invasive hepatic resections has not been well described nor

compared to open resection data.

Liver transplant recipients, particularly living-donor

liver transplant recipients, and patients transplanted after

neoadjuvant chemoradiation for cholangiocarcinoma, are at

risk of vasculobiliary complications [11]. Hepatic arterial

and biliary system reconstructions are in close proximity.

Biliary leak and/or post-transplant biloma can undermine

the arterial anastomosis and lead to a pseudoaneurysm

formation. While extremely rare, these complications

usually require hepatic artery revision and occasionally re-

transplantation. Percutaneous embolization and/or intralu-

minal stent placement have been described, but both can

lead to thrombosis, dissection, or arterial rupture with

subsequent need for re-transplantation.

Traumatic Hemobilia

Blunt liver trauma is common. Currently, the majority of

blunt liver injuries are managed non-operatively [12].

Goal-directed resuscitation and correction of the lethal

triad of acidosis, hypothermia, and coagulopathy are criti-

cal in the early management of blunt liver injury. Despite

early skepticism, there are no data to support more frequent

biliary complications, including hemobilia, among trauma

patients treated non-operatively [13]. Abdominal explora-

tion with operative management of hepatic injury is fre-

quently utilized in patients with penetrating liver trauma

[14, 15]. Non-operative management of post-traumatic

hemobilia with endovascular techniques is safe and effec-

tive regardless of the initial mechanism of injury or choice

of management [16, 17].

Malignancy and Inflammatory Disease

Numerous case reports and series describe hemobilia in

patients with advanced primary and secondary hepatobil-

iary malignancies. The majority of these patients present

with advanced tumor stage and are not candidates for

resection. Hemobilia is also a rare manifestation of

advanced benign inflammatory pancreatobiliary disease

with or without the presence of gallstones. Management of

hemobilia and biliary drainage should precede cholecys-

tectomy in patients with suspected cholecystitis. In addi-

tion, parasitic infections, such as Echinococcus,

Clonorchis, and Ascaris, have all been associated with

hemobilia [1•, 3].

Management

While hemobilia often results in surgical consultation, it

rarely requires operative intervention. Treatment relies

almost universally on angiography and percutaneous

endovascular techniques. Arterial bleeding is episodic

and often does not respond to resuscitation without

intervention. Fortunately, percutaneous arterial emboli-

zation is highly effective in identifying and controlling

arterial bleeding [18]. With advances in endovascular

treatment options, previously reported treatment failures

[19] can be managed successfully with evolving trans-

catheter technology and growing clinical experience.

Success of endovascular management at experienced

centers approaches 100 % [5, 20]. Re-operation for a

rare failure of trans-catheter therapy is a formidable task

and should be performed at institutions with hepatobil-

iary expertise. Operative management varies, depending

on the cause for persistent hemobilia, but almost always

involves ligation of the bleeding vessel (most frequently

the right hepatic artery) and drainage of the biliary

system.

Part of the reason for the reported success of arterial

embolization in controlling arterial-biliary bleeding is the

dual blood supply to the liver which allows aggressive

occlusion of peripheral arterial branches without a high risk

of subsequent liver ischemia or infarction. Trans-arterial

delivery of coils to an injured artery prevents further

bleeding but also occludes the branch. The goal of embo-

lization is always to preserve as much hepatic artery as
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possible, but embolization of the injured artery both

proximal and distal to the site of injury are important to

prevent recurrent bleeding (Fig. 2).

Most cases of iatrogenic hemobilia are due to intra-

parenchymal arterial-biliary communications. More proxi-

mal hepatic artery injury in the hepatic hilum can also

cause hemobilia. Although collateral flow should in theory

preserve the liver, proximal embolization is more prob-

lematic in post-operative patients and patients in shock

[21]. Significant hepatic injury or liver failure can occur

with common or proper hepatic artery embolization. There

is no test to predict the likelihood of liver ischemia after

proximal embolization, but the clinical scenario can indi-

cate high-risk situations. Liver transplants are particularly

high risk due to the lack of collaterals and the more fre-

quent complication of biliary necrosis after proximal

embolization [22].

Covered stents have enabled percutaneous endovascular

control of bleeding common or proper hepatic artery

pseudoaneurysms, while still preserving hepatic artery flow

[23]. These covered stents often permanently exclude the

leak, and preserve the lumen at least in the short term.

Their long-term durability remains a question due to inti-

mal hyperplasia and associated stent stenosis and possible

thrombosis [24].

Biliary drainage is imperative to successful management

of hemobilia. While hemorrhage cessation is the primary

therapeutic goal, the majority of the patients present with

concomitant biliary obstruction from intraluminal bleeding

and clot. Endoscopic management is the preferred initial

strategy for decompression of the biliary tree [25]. Patients

with biliary obstruction who are not candidates for endo-

scopic management require PTBD. Since the vascular and

biliary systems are both affected in patients with hemo-

bilia, interventions directed at both are necessary for

optimal patient outcome.

Conclusions

Hemobilia remains a rare cause for acute hemorrhage and

biliary obstruction. Hemobilia must be suspected in all

patients with a recent history of biliary instrumentation or

operative intervention. Gastrointestinal bleeding and/or

extraluminal blood in surgical or percutaneous drains in a

patient with recent hepatobiliary instrumentation, opera-

tion, trauma, or any known pathology should be evaluated

for presumed hemobilia. CT angiography can be the initial

diagnostic evaluation in a hemodynamically stable patient;

however, angiography with trans-catheter management is

the standard diagnostic and treatment approach in patients

with clinical hemobilia. Appropriate biliary drainage must

be ensured after bleeding is controlled.
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