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Background/Aims: Hemobilia is a rare cause of upper gastrointestinal bleeding. Endoscopic retrograde cholangiopancreaticog-
raphy (ERCP) is considered to be an excellent diagnostic and treatment modality. Thirty-seven cases of hemobilia with different 
underlying pathologies were analyzed to illustrate clinical features and to evaluate the role of endoscopic management. 
Methods: A total of 37 patients (26 men and 11 women; mean age, 66.2±15.3 years) who were confirmed to have hemobilia 
by ERCP in a single center from 2000 to 2010 were reviewed retrospectively. Patients with iatrogenic causes of hemobilia 
were excluded in this study.
Results: The causes of hemobilia were hepatocellular carcinoma in 14, bile duct and gallbladder malignancies in 12, common 
bile duct stones with cholangitis in 4, acute cholecystitis in 4, and pancreatic cancer in 2 patients. The clinical features 
of hemobilia were jaundice (89.2%), abdominal pain (78.4%), and melena (13.5%). The cholangiographic findings of hemobilia 
were amorphous filling defects in 15, tubular filling defects in 6, and cast-like filling defects in 6 patients. Endoscopic management 
included endoscopic nasobiliary drainage in 26 patients and endoscopic retrograde biliary drainage in 7 patients. Biliary ob-
struction caused by hemobilia was successfully treated with endoscopic biliary drainages in most cases. 
Conclusions: The most common non-iatrogenic causes of hemobilia were hepatobiliary malignancies, and the majority of patients 
presented with jaundice and abdominal pain. Endoscopic biliary drainage is recommended as the initial management to control 
biliary obstruction. (Korean J Gastroenterol 2012;59:296-302)
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INTRODUCTION

Since the term ‘hemobilia’ was first used by Sandblom1 in 
1948, hemobilia has been more frequently diagnosed owing 
to the various diagnostic tools and increasing knowledge of 
this condition. Hemobilia occurs if there is a communication 

or fistula between a biliary duct and a blood vessel. Hemobilia 
is a rare cause of upper gastrointestinal bleeding, and can 
arise from any biliary system, including intra- and ex-
tra-hepatic bile ducts, gallbladder, pancreas, or ampullary 
orifice. The typical clinical features of abdominal pain, jaun-
dice, and gastrointestinal bleeding are known as the ‘Quinke 
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Table 1. Clinical Characteristics of 37 Cases of Hemobilia

Mean age (yr)
Gender (M/F)
Anti-platelet drug or coumadin
Packed cell transfusion
Laboratory
  WBC (/mm3)
  Hb (g/dL)
  Platelet (mm3)
  T-bil (mg/dL)
  AST (IU/L)
  ALT (IU/L)
  ALP (IU/L)
  GGT (IU/L)

66.2±15.3 (26-89)
   26/11 (70.3/29.7)
        6 (16.2)
        8 (21.6)

    9,937 (3,390-37,280)
     10.6 (7.3-15.8)
  202,000 (56,000-544,000)
     10.5 (0.9-37.0)
      353 (45-4,011)
      243 (17-1,596)
      834 (100-5,260)
      385 (40-1,015)

Values are presented as the mean±SD, n (%), or the mean (range). 
M, male; F, female; WBC, white blood cells; Hb, hemoglobin; T-bil, 
total bilirubin. 

triad’ of hemobilia.2 Moreover, hemobilia is frequently asso-
ciated with biliary obstruction and subsequent acute 
cholangitis. 

In the past, the most common cause of hemobila was acci-
dental trauma, followed by iatrogenic injury, such as liver bi-
opsy or percutaneous transhepatic cholangiography (PTC). 
Various conditions associated with hemobilia, such as chol-
ecystitis, cholangitis, coagulopathies, vascular malforma-
tions, and hepatobiliary tumors, have been increasingly 
reported. A high index of suspicion is needed for the diag-
nosis of hemobilia. Unless there is a history of trauma or in-
jury, hemobilia is not easy to recognize in the early stage.3-5 

Of the available modalities, ERCP has played a significant 
role in the diagnosis and treatment of hemobilia. The pur-
pose of this study was to analyze 37 cases of non-iatrogenic 
hemobilia, which were all confirmed by ERCP in our hospital, 
to identify the etiology and clinical manifestations of hemo-
bilia, and to present the role for endoscopic management of 
hemobilia.

SUBJECTS AND METHODS

Thirty-seven patients with hemobilia diagnosed at 
Yeungnam University Hospital from January 2000 to 
December 2010 were analyzed retrospectively. Hembilia 
was confirmed with ERCP in all patients. Patients with iatro-
genic causes of hemobilia developed after liver biopsy, PTC 
or biliary cannulation during ERCP were excluded in this 
study. The medical records and endoscopic and radiologic 
findings of all patients were reviewed. The clinical symptoms, 
blood chemistry, causes of hemobilia, endoscopic manage-
ment, and cholangiographic findings were documented. The 
protocol was approved by the institutional review board of our 
hospital. ERCP was performed by experienced endoscopists 
using side-view endoscopes (TJF-240; Olympus Optical 
Corporation, Tokyo, Japan). The diagnosis of hemobilia was 
made when fresh blood or blood clots were evident via the 
ampullary orifice from the bile duct. After identifying hemo-
bilia, we attempted to take an appropriate cholangiogram on 
cannulation by ERCP. Following the optimum cholangiogram, 
an endoscopic nasobiliary drainage (ENBD) or endoscopic 
retrograde biliary drainage (ERBD) was placed according to 
the cholangiographic findings and patient conditions. ENBD 
was performed if the biliary system was filled with blood clots 

or ongoing bleeding was suspected. ERBD was performed to 
prevent cholangitis due to retained blood clot or rebleeding 
when there was only minor bleeding and cessation of bleed-
ing was expected. Antibiotics were given in all patients and 
packed cell transfusions were administered as needed.

RESULTS

1. Clinical features

The mean age was 66.2±15.3 years (range, 26-89 years). 
The male-to-female ratio was 2.4 : 1. Liver enzyme studies 
showed the following mean values: total bilirubin, 10.5 
mg/dL; aspartate aminotransferase, 353 IU/L; alanine ami-
notransferase, 243 IU/L; alkaline phosphatase, 834 IU/L; 
and gamma glutamyl transpeptidase, 385 IU/L. A complete 
blood count revealed a mean hemoglobin level of 10.6 g/dL 
(range, 7.3-15.8 g/dL). Eight patients (21.6%) required 
packed red cell transfusion (Table 1). The most frequent 
symptoms and signs were jaundice in 33 patients (89.2%), 
followed by abdominal pain in 29 patients (78.4%), and mele-
na in 5 patients (13.5%). All of the patients that presented 
with melena had abdominal pain and jaundice. Hematem-
esis was not observed in our patients.

2. Etiology of hemobilia 

Of the 37 cases, there were 28 cases of malignancy and 
8 cases of inflammation. Among the hemobilia associated 
with malignancy, 14 cases were due to hepatocellular carci-
noma, 10 cases due to cholangiocarcinoma, 2 cases due to 
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Table 2. Etiology of 37 Cases of Hemobilia 

Etiology Number of patients (%)

Malignancy
Hepatocellular carcinoma
Cholangiocarcinoma
Gallbladder cancer
Pancreatic cancer

Inflammation
CBD stones with cholangitis
Acute calculous cholecystitis
Acalculous hemorrhagic cholecystitis

Unknown

14 (37.8)
10 (27.0)
2 (5.4)
2 (5.4)

 
 4 (10.8)

3 (8.1)
1 (2.7)
1 (2.7)

CBD, common bile duct.

Fig. 1.  Endoscopic retrograde cholangiographic findings of hemobilia. (A) In a 59-year-old male with hepatocellular carcinoma, cholangiogram 
showed a large, cast-like filling defect in the dilated common bile duct. (B) In a 68-year-old male with hepatocellular carcinoma, cholangiogram 
showed a longitudinal, tubular filling defect in the common bile duct and the right main intrahepatic duct. (C) In a 78-year-old male with common 
bile duct cancer, cholangiogram showed ill-defined, amorphous filling defects in the proximal common bile duct and bifurcation of the bile duct. 
(D, E) In a 79-year-old male with acute suppurative cholangitis, ERCP demonstrated that large amounts of blood admixed with pustulous bile was 
gushing out after endoscopic retrograde biliary drainage, but, cholangiogram showed no demonstrable filling defect in the dilated common bile 
duct. (F) In a 75-year-old male with gallbladder cancer, cholangiogram showed amorphous filling defects within the distended gallbladder with no
demonstrable filling defect in the common bile duct. 

gallbladder cancer, and remaining 2 cases due to pancreatic 
cancer. Among the 8 cases of inflammation, 4 cases were 
caused by common bile duct (CBD) stones with cholangitis, 
3 cases were caused by acute calculous cholecystitis, and 
1 case was caused by acalculous hemorrhagic cholecystitis. 
The cause of the remaining 1 case was unknown (Table 2).

3. Cholangiographic findings

Endoscopic retrograde cholangiograms (ERCs) were per-
formed in 34 cases. The cholangiograms revealed various 
forms of filling defects in the dilated bile ducts. The most com-
mon cholangiographic features were amorphous filling de-
fects in 15 cases, followed by tubular filling defects in 6 cas-
es, and cast-like filling defects in 6 cases (Fig. 1A-C). There 
were 5 cases of CBD dilatation with no demonstrable filling 

defects and 2 cases of gallbladder filling defects without CBD 
involvement. Of tumor-related hemobilia, 6 of 10 patients 
with cholangiocarcinoma showed amorphous filling defects, 
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Table 3. Treatment of 37 Cases of Hemobilia according to the 
Etiology

Management Number of patients (%) 

Cholecystectomy
  Open cholecystectomy
  Open cholecystectomy with right lobectomy
  Laparoscopic cholecystectomy 
Lobectomy 
TAE
IA-CTX 
TAE+lobectomy
PPPD
Conservative treatment 
Othersa

6 (16.2)
1 
1
4
2 (5.4)
2 (5.4)
2 (5.4)
1 (2.7)
1 (2.7)
8 (21.6)
9 (24.3)

TAE, transarterial embolization; IA-CTX, intra-arterial chemotherapy; 
PPPD, pylorus preserving pancreaticoduodenectomy. 
aOthers include patients who refused treatment or were lost follow-up.

and 11 of 14 patients with hepatocellular carcinoma showed 
tubular or cast-like filling defects. Of the 5 patients with CBD di-
lation with no demonstrable filling defects, 2 patients had un-
derlying liver cirrhosis. The remaining 3 patients showed that 
large amounts of blood admixed with the bile was gushed out 
immediately after ERBD, representing massive hemobilia (Fig. 
1D, E). Two patients with gallbladder cancer showed amor-
phous filling defects within distended gallbladders (Fig. 1F). 

4. Management of hemobilia

Following the cholangiogram, blood clots were removed 
with balloon catheters or stone retrieval baskets as much as 
possible. ENBD or ERBD was placed in 26 (70.3%) and 7 pa-
tients (18.9%), respectively. Only endoscopic sphincteroto-
mies were applied in two patients with minor hemobilia. In 
two cases of hemobilia, ERCP was failed and percutaneous 
transhepatic biliary drainage was subsequently performed. 
A follow-up cholangiogram was performed in patients who 
underwent ENBD. At the time of the follow-up cholangiogram, 
there was no evidence of ongoing bleeding and most blood 
clots disappeared in all cases. One case of hepatocellular 
carcinoma had two episodes of hemobilia in a series; in this 
case, an ERBD was placed initially, then it was changed into 
ENBD during the follow-up ERCP due to ongoing bleeding.  

After stabilization of hemobilia and improvement of chol-
angitis, patients were treated according to the underlying dis-
eases causing hemobilia. 

Six patients underwent cholecystectomies (2 open chol-
ecystectomies due to gallbladder cancer, and 4 laparoscopic 
cholecystectomies due to acute cholecystitis). A pylorus-pre-
serving pancreatoduodenectomy was performed in one pa-
tient with pancreatic head cancer. Among the 14 cases of 
hepatocellular carcinoma, 2 were treated with lobectomies, 
2 were treated with transarterial chemoembolization (TAE), 
2 were treated with intra-arterial chemotherapy, and 1 was 
treated with TAE combined with a lobectomy (Table 3). Those 
patients who were unfit for surgery were treated conserva-
tively.

There were 4 (10.5%) in-hospital mortalities related to he-
mobilia in the present study. Two patients died from sepsis 
due to the aggravation of suppurative cholangitis. One pa-
tient died from aggravating hepatic encephalopathy as a 
complication of liver cirrhosis. The remaining one patient 
died from hepatic failure, sepsis and multi-organ failure. 

However, no mortalities were directly related to the bleeding.

DISCUSSION

Hemobilia, although uncommon, is challenging to recog-
nize because the diagnosis and management is quite differ-
ent from that of other causes of gastrointestinal bleeding. 
Abdominal pain, melena or hematemesis, and obstructive 
jaundice are widely indicated as a typical triad of symptoms, 
presenting in 22-37.9% of hemobilia patients.6,7 Hemobilia 
usually involves minor bleeding and stops spontaneously in 
most cases. In the case of rapid bleeding, the blood flows rap-
idly into the duodenum, presenting as melena or hema-
temesis. In contrast, slow bleeding has the tendency to form 
clots and cause biliary obstruction because the blood does 
not mix with bile and forms separate layers due to the differ-
ence in gravity and surface tension.8 The triad of symptoms 
occurred in only 13.5% of our cases. In the present study, ab-
dominal pain and jaundice, indicating symptoms related to 
bile duct obstruction, were predominant symptoms; how-
ever, there were no cases presenting with hematemesis. The 
absence of hematemesis might be explained as follows: first, 
there was no massive bleeding in our cases; and second, the 
pyloric sphincter might prevent blood from the duodenum re-
gurgitating into the stomach unless there was profuse 
bleeding.

In the past, the causes of hemobilia were accidental trau-
ma in 38.6% of patients, followed by gallbladder stones in 
14.9%, inflammation in 13%, vascular disorder in 10.7%, and 
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tumors in 6.2% of the patients.9 There has been a shift in the 
etiology of hemobilia over time. Currently, the main etiology 
of hemobilia is iatrogenic, of which needle biopsy or percuta-
neous intervention account for the main portion of cases of 
hemobilia due to increasing demand.5-7,10 Other causes such 
as cholecystitis, cholangitis, parasitic infestation, and hep-
atobiliary tumors were infrequently associated with hemo-
bilia. Hepatobiliary malignancies, including hepatocellular 
carcinoma, were predominant causes of non-iatrogenic he-
mobilia in our study. Although we excluded hemobilia asso-
ciated with percutaneous interventions of the bile duct or liv-
er biopsy in this study, we experienced many cases of hemo-
bilia occurring after PTC or liver biopsy in our hospital during 
the same study period. Most of hemobila caused by PTC were 
usually controlled spontaneously and significant bleeding 
necessitating embolization was very rare (data not shown). 
Vessel injuries associated with liver biopsy or percutaneous 
intervention may have mostly been avoided with the help of 
ultrasonographic guidance. 

Cholelithiasis is frequently associated with microscopic 
bleeding of the gallbladder and gallstone-related hemobilia 
accounts for 9% of reported cases of hemobilia.7 Of the cas-
es, 18.9% were related with cholangitis associated with CBD 
stones or cholecystitis in the present study. The stones in the 
gallbladder or CBD make direct mucosal damage and erode 
the vessel of the cystic artery, which usually leads to minor 
bleeding.11 Moreover, acalculous cholecytitis may lead to he-
mobilia as well. It is postulated that the high pressure asso-
ciated with acute cholecystits might cause erosion of gall-
bladder mucosa, subsequent ulceration of the vessel wall, 
and then bleeding into the bile duct.12,13 Neoplasm of the 
hepatobiliary tract is another important cause of hemobilia, 
with a reported incidence of 8.7%.7 There have been increas-
ing reports of malignancy-related hemobilia, including hep-
atocellular carcinoma, cholangiocarcinoma, pancreatic can-
cer, gallbladder cancer, and hepatic metastasis.14,15 Hepato-
biliary tumors, especially in the advanced stage, tend to 
cause hemobilia by direct invasion of surrounding vessels, 
not by the tumor itself.16,17 In our study, the incidence of tu-
mor-related hemobilia was 75.6% of non-iatrogenic hemo-
bilia, and 50% of the patients with the tumor-related hemo-
bilia were associated with hepatocelluar carcinoma. The cur-
rently available diagnostic modalities include esophagogas-
troduodenoscopy, side- view endoscopy, abdominal CT, ultra-

sonography, and angiography.18 Although CT angiography is 
very helpful to detect the bleeding point and mass lesions, it 
does not indicate the amount and rate of bleeding. An endos-
copy has many advantages in that endoscopy can demon-
strate fresh blood around the ampulla of Vater and exclude 
the other bleeding sites in the gastrointestinal tract. ERCP 
has played important roles in the diagnosis of hemobilia.19 
First, the color, rate, and amount of bleeding can be assessed 
by direct visualization. Second, cholangiogragm of the biliary 
tree could reveal the causes of hemobilia, type and site of fill-
ing defects, and degree of bile duct dilatation. 

ERC shows characteristic filling defects in the biliary tree 
or gallbladder in most cases of hemobilia. The morphology of 
these defects is diverse. In most cases, the characteristic 
findings by ERCP are amorphous, tubular, or cast-like in the 
bile ducts as blood clots do not mix with bile easily and remain 
separate from the bile. However, in some cases with massive 
hemobilia or underlying liver cirrhosis in our study, CBD dila-
tation was the only cholangiographic feature of hemobilia 
and there were no filling defects suggesting blood clots in the 
biliary tree. An underlying coagulopathy or massive bleeding 
may explain the impaired formation of blood clots and admix-
ture of bile and large amounts of blood can cause bile duct 
dilatation in these patients. Of malignancy-related hemo-
bilia, amorphous filling defects were shown in 60% of the pa-
tients with cholangiocarcinoma; however, tubular or cast-like 
filling defects were present in 78.5% of the patients with hep-
atocellular carcinoma. In the current study, several cases of 
hemobilia showed heterogeneous filling defects in the gall-
bladder, suggesting bleeding that originated from the 
gallbladder. However, blood clots in the gallbladder did not al-
ways indicate bleeding derived from the gallbladder because 
significant blood from the bile duct can enter the gallbladder 
and form amorphous blood clots.  

The main goal for the treatment of hemobilia is directed at 
hemostasis and restoring the bile flow. When the bile flow is 
interrupted, the clot does not dissolve and remains in the bile 
duct due to the disturbance of the fibrinolytic action of the 
bile.6,20-22 Biliary decompression is required first, unless pa-
tients are hemodynamically unstable due to ongoing mas-
sive bleeding. Although minor hemobilia can be managed 
conservatively with correction of coagulopathy and fluid hy-
dration, hemobilia usually requires endoscopic therapy, ra-
diologic intervention, or surgery.
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Currently, ERCP has played a great role in the management 
of hemobilia. Removal of blood clots from the bile duct is ini-
tially required to maintain the bile flow. After sphincterotomy, 
the extraction of blood clots from the biliary tree can relieve 
the abdominal pain and jaundice.23,24 Clot formation in the 
bile duct may result in acute cholecystitis, cholangitis, and 
acute pancreatitis secondary to biliary obstruction.25 These 
drainage catheters can prevent cholangitis by decom-
pression of the bile duct and lessen the rate of bleeding as 
well. Cholangitis can be fatal if not treated aggressively with 
biliary decompression and broad-spectrum antibiotics. After 
placing an endoscopic prosthesis, the abdominal pain was 
notably relieved and liver enzyme including total bilirubin was 
subsequently improved. The majority of patients did not re-
quire immediate surgery to control hemorrhage in our experi-
ence, indicating that biliary decompression itself may be suf-
ficient to stop the bleeding. In particular, ENBD is preferred 
to ERBD in the clinical setting. ENBD permits monitoring the 
drainage of blood, irrigation of the bile duct, and confirmation 
of clearance of the bile duct by the follow-up cholangiogram, 
which can help to avoid repeat endoscopies.26 ERCP can also 
be considered as a primary choice in patients with significant 
hemobilia because it may function as a bridge to further 
therapy.

With respect to the treatment of tumor-related hemobilia, 
other therapeutic modalities, including TAE, chemotherapy, 
or surgery, are options. In recent years, TAE is preferred to sur-
gery, because TAE is less invasive and more effective, with a 
success rate of 80-100%.6,10,27 Nevertheless, surgical treat-
ment should be considered if embolization is unsuccessful 
or there are inflammatory diseases of the biliary system. 
Cholecystectomy or CBD stone removal should be consid-
ered if hemobilia is associated with calculous cholecystitis or 
hemorrhagic cholecystitis.25 The prognosis of hemobilia is 
largely dependent on the underlying causes. The prognosis 
of hemobilia associated with gallstones is good after chol-
ecystectomy, however, that of hemobilia associated with ma-
lignancy is poor.28 Recently, the mortality rate related to he-
mobilia has dropped from 12% to 5%.6,7 Although our in-hos-
pital mortality rate was 10.5%, the causes of death were re-
lated to the aggravation of cholangitis or underlying diseases, 
but not to the severity of blood loss. 

In conclusion, hemobilia, still an uncommon clinical mani-
festation, should be considered in the differential diagnosis 

of gastrointestinal bleeding and biliary obstruction. The most 
common non-iatrogenic causes of hemobilia were hep-
atobiliary malignancies and usually presented by biliary ob-
struction due to blood clots. This study suggests, whatever 
the cause, ERCP is a feasible and effective method in pa-
tients with hemobilia because ERCP cannot only confirm the 
hemobilia, but also manage the bleeding and bile duct 
obstruction. Therefore, endoscopic biliary drainage is recom-
mended as the initial management of hemobilia to control 
biliary obstruction. 
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