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Abstract
BACKGROUND
Hemobilia occurs when there is a fistula between hepatic blood vessels and biliary radicles, and represents only a minority of upper gastrointestinal hemorrhages. Causes of hemobilia are varied, but liver abscess rarely causes hemobilia and only a few cases have been reported. Here, we present a case of atypical hemobilia caused by liver abscess that was successfully managed by endoscopic hepatobiliary intervention through endoscopic retrograde cholangiopancreatography (ERCP).

CASE SUMMARY
A 54-year-old man presented to our emergency department with a history of right upper quadrant abdominal colic and repeated fever for 6 d. Abdominal sonography and enhanced computed tomography revealed that there was an abscess in the right anterior lobe of the liver. During hospitalization, the patient developed upper gastrointestinal bleeding. Upper gastrointestinal endoscopy revealed a duodenal ulcer bleeding that was treated with three metal clamps. However, the hemodynamics was still unstable. Hence, upper gastrointestinal endoscopy was performed again and fresh blood was seen flowing from the ampulla of Vater. Selective angiography did not show any abnormality. An endoscopic nasobiliary drainage (ENBD) tube was inserted into the right anterior bile duct through ERCP, and subsequently cold saline containing (-)-noradrenaline was infused into the bile duct lumen through the ENBD tube with no episode of further bleeding.

CONCLUSION
Hemobilia should be considered in the development of liver abscess, and endoscopy is essential for diagnosis and management of some cases.
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Core Tip: Hemobilia occurs when there is a communication between intrahepatic blood vessels and biliary radicles caused by injury or some diseases, and represents only a minority of upper gastrointestinal hemorrhages. Liver abscess rarely causes hemobilia and only a few cases have been reported. Here, we present a rare case of atypical hemobilia caused by liver abscess that was successfully managed by catheter‐directed infusion of diluted (-)-noradrenaline with an endoscopic nasobiliary drainage tube.

INTRODUCTION
Hemobilia is defined as hemorrhage in the biliary system due to an abnormal communication between intrahepatic blood vessels and bile ducts. It represents only a minority of upper gastrointestinal hemorrhages[1]. Right upper quadrant colicky abdominal pain, obstructive jaundice, hematemesis and melena are the classic clinical presentations of hemobilia, described as Quincke’s triad. There are many possible causes of hemobilia. Recently iatrogenic injury has accounted for more than half of hemobilia cases, other cases have traumatogenic, neoplastic, inflammatory, vascular causes and some are caused by gallstones[2]. Liver abscess can also cause hemobilia, although the frequency is low[3]. Here, we present a rare case of hemobilia caused by liver abscess that was successfully managed by catheter‐directed infusion of diluted (-)-noradrenaline with an endoscopic nasobiliary drainage (ENBD) tube. So far, there are no reports about this treatment for intrahepatic hemobilia caused by liver abscess. Therefore, we believe that this particular case can provide an alternative option for the management of hemobilia. 

CASE PRESENTATION
Chief complaints
A 54-year-old man was admitted with right upper quadrant abdominal colic and repeated fever.

History of present illness
The patient developed right upper abdominal pain and repeated fever 7 d ago, and the symptoms were not relieved after treatment in the local hospital. Therefore, he was transferred to our hospital for further diagnosis and treatment.

History of past illness
The patient had a medical history of peptic ulcer and there was no past history of cholangitis or obstructive jaundice.

Imaging examinations
Enhanced computed tomography (CT) scan showed a patchy slightly low-density image (an abscess) at the top of the liver and gallstone (Figure 1). Abdominal sonography revealed that there was an abscess in the right anterior lobe of the liver.

Laboratory examinations
Initial laboratory investigation presented hemoglobin 107 g/L, white blood cell count 13.11 × 109/L, platelet count 206 × 109/L, serum albumin 34.2 g/L, alanine aminotransferase 43 IU/L, glutamic oxalacetic transaminase 31 IU/L, alkaline phosphatase 232.6 IU/L, γ-glutamyl transpeptidase 231.3 IU/L, total bilirubin 18.3 μmol/L, direct bilirubin 9.7 μmol/L, and hypersensitive C-reactive protein 73.77 mg/L. Coagulation profiles were within normal limits, but fecal occult blood was weakly positive. In addition, detection of ameba, enteric typhoid and rotavirus was also negative.

Physical examination
On admission, he had normal temperature with blood pressure of 124/86 mmHg and pulse rate of 86 beats/min. Physical examination revealed that there was moderate tenderness in the right upper quadrant of the abdomen with no rebound tenderness or Murphy’s sign, and no jaundice of skin and sclera.

Personal and family history
The patient had no family history that was related to the present illness.

FINAL DIAGNOSIS
Diagnosis of liver abscess and the possibility of upper gastrointestinal bleeding.

TREATMENT
The patient received ultrasound-guided percutaneous (catheter) drainage of the abscess cavity and was given cephalosporin antibiotics and hemostatic drugs when he completed the examination. On day 2 of hospitalization, the patient had three episodes of melena and one of syncope for a few seconds. His hemoglobin decreased to 60 g/L with unstable hemodynamics demonstrated by increased pulse rate of 103 beats/min and declined blood pressure of 90/63 mmHg. Immediate resuscitation was carried out with infusion of 6 U packed red cells and 400 mL fresh frozen plasma. Upper gastrointestinal endoscopy revealed duodenal ulcer bleeding, and three metal clamps were applied to stop the bleeding. After a brief period of hemodynamic stabilization, hemoglobin levels dropped to 63 g/L. Therefore, upper gastrointestinal endoscopy was performed once again and fresh blood was seen flowing from the ampulla of Vater (Figure 2). However, selective angiography did not show any abnormality (Figure 3A). Endoscopic retrograde cholangiopancreatography (ERCP) indicated no filling defects in the intrahepatic and extrahepatic bile ducts, but when the guide-wire entered the marginal bile duct of the right anterior branch, a large amount of bloody bile was seen spilling from the ampulla of Vater. An ENBD tube was inserted into the right anterior bile duct, and subsequently cold saline containing (-)-noradrenaline (0.9% saline 100 mL with 8 mg (-)-noradrenaline) was infused into the bile duct lumen through the ENBD tube (10 mL/h) (Figure 3B).

OUTCOME AND FOLLOW-UP
There was no episode of further bleeding, and abdominal CT scan performed on postoperative day 10 showed that the abscess had basically disappeared (Figure 4A and B). The patient was discharged without any complications. One month later, abdominal CT revealed no expansion of the intrahepatic bile duct and complete absorption of the liver abscess (Figure 4C and D).

DISCUSSION
Hemobilia represents only a minority of upper gastrointestinal hemorrhages and occurs when there is a fistula between intrahepatic blood vessels and biliary radicles. The etiology of hemobilia is diverse. It can have traumatogenic causes; iatrogenic causes (percutaneous liver procedures, hepatobiliary surgery and endoscopic hepatobiliary procedures); or noniatrogenic causes (cholelithiasis, inflammatory diseases, calculous cholecystitis, cholangitis, and parasitic infection); and it may be due to vascular disorders (aneurysms); neoplasms and coagulopathy[4]. In recent years, because of the increasing popularity of interventional diagnosis and treatment of the hepatobiliary tract, most cases of hemobilia have been caused by iatrogenic injury[4]. Although liver abscess can also cause hemobilia, only a few cases have been reported[3-5]. At present, the specific pathological mechanism of hemobilia caused by liver abscess is still unclear, and the possible explanation is erosion or segmental ischemia of the distal bile duct wall by abscess[5].
The classic clinical presentation of hemobilia is described as Quincke’s triad of right upper quadrant colicky abdominal pain, obstructive jaundice, hematemesis and melena. However, only 22%-35% of cases present with the triad, and even some cases manifest clinical silence[1]. On admission, our patient presented signs of infection supported by the laboratory findings that were compatible with liver abscess. Only a weakly positive test for fecal occult blood suggested the possibility of gastrointestinal bleeding. The patient developed hemodynamic instability and melena on the second day of hospitalization. During the clinical course of hemobilia, he did not manifest obstructive jaundice because there were no intraductal blood clots to induce biliary stasis, and the formation of clots may be related to the location, amount and rate of bleeding.
Diagnosis of hemobilia is challenging because it is uncommon, especially in some cases where there are no risk factors such as recent biliary tract manipulation or trauma. Imaging techniques such as ultrasound and computed tomography can be helpful for the initial diagnosis and guiding the choice of treatment, although the findings are often indirect and nonspecific[6]. Upper endoscopy is the most frequent way to provide direct visible evidence of bleeding from the ampulla of Vater, particularly in suspected cases of hemobilia, and repeated upper endoscopy or side-viewing duodenoscopy should be considered[7]. Until recently, conventional angiography was not recommended as a first-line management because of its invasive nature, and angiographic embolization can only be used if the bleeding is vigorous or if vascular abnormalities (aneurysm or pseudoaneurysm) are visible[8,9]. Surgical intervention plays a complementary role in the treatment of hemobilia in cases of failed embolization[9]. In the present case, repeated abdominal ultrasound examination at admission did not reveal bile duct expansion inside or outside the liver, and there was only a strong echo vocal shadow in the gallbladder cavity. We initially misinterpreted upper gastrointestinal bleeding from ulcer bleeding due to peptic ulcer. A second endoscopy finally revealed fresh blood leak from the ampulla of Vater. However, selective angiography did not show any abnormality, and it was suspected that the bleeding originated from a portal vein or hepatic vein branch. ERCP was performed to manage hemostasis through a variety of endoscopic techniques and accessories, which depends on the cause, location and vascular source[10,11]. Because the abscess was located in the right lobe of the liver, and when a guide-wire entered the marginal bile duct of the right anterior branch, a large amount of bloody bile was seen spilling from the ampulla of Vater. In light of this situation, we speculated that the bleeding site was located in the right anterior bile duct, thus an ENBD tube was placed to implement catheter‐directed infusion of diluted (-)-noradrenaline. This technique offers unique benefits and it is effective and safe especially for submucosal venous hemorrhage of the bile duct[12], but it is not carried out routinely mainly due to related discomfort, technically cumbersome procedures and easy inadvertent catheter withdrawal[13]. Hemobilia caused by liver abscess in our patient was obviously cured without further operative intervention.

CONCLUSION
The possibility of hemobilia should be considered in the development of liver abscess although the frequency of the complication is low. Endoscopic-catheter‐directed infusion of hemostatics via ENBD tube is an effective and safe conservative treatment for hemobilia caused by liver abscess.
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Figure Legends
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Figure 1 Enhanced computed tomography scan of the abdomen revealed patchy slightly low-density image at the top of the liver. 

[image: ]
Figure 2 Endoscopic nasobiliary drainage revealed fresh blood flowed from the ampulla of Vater.
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[bookmark: OLE_LINK3071][bookmark: OLE_LINK3072]Figure 3 Angiography. A: Selective hepatic artery angiography did not show active bleeding; B: Endoscopic nasobiliary drainage tube was placed in the right anterior bile duct to implement catheter‐directed infusion of diluted (-)-noradrenaline.
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[bookmark: OLE_LINK3073][bookmark: OLE_LINK3074][bookmark: OLE_LINK3075][bookmark: OLE_LINK3076]Figure 4 Abdominal computed tomography scan. A and B: Abdominal computed tomography scan was performed on postoperative day 10.  Liver abscess was absorbed by the ultrasound-guided percutaneous catheter drainage (A); Endoscopic nasobiliary drainage tube was placed in the right anterior bile duct without displacement (B); C and D: Abdominal computed tomography scan was performed 1 mo later. There was no intrahepatic mass found (C); There was no expansion of the bile duct inside and outside the liver (D).
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