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			Abstract

			Hepatocellular carcinomas arising from healthy hepatic tissue are frequent, however, they rarely manifest themselves by obstructive jaundice. The clinical scenario presenting with jaundice and a degenerative liver mass orients us more towards acute infectious cholangitis with liver abscess. However, a hepatocellular carcinoma (HCC) with tumor biliary emboli can mimic this clinical presentation. The authors here report this rare case of HCC with metastatic tumor emboli in the biliary tree and analyze it in order to highlight this rare entity and offer a management plan despite the lack of literature concerning this specific topic. 
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			Introduction

			Hepatocellular carcinoma (HCC) is the fifth most common cancer worldwide [1], with an incidence of one million new cases every year. Most commonly encountered in areas endemic with hepatitis B or C. Jaundice associated with HCC, usually manifests itself at an advanced stage of the disease, generally with liver failure, due to an underlying cirrhosis or diffuse tumor infiltration of the liver parenchyma. In these cases, prognosis is usually dramatically harsh. However, HCC associated obstructive jaundice, due to intraluminal obstruction of the biliary tree by a tumor emboli or blood clot (hemobilia) or extrinsic compression by tumor compression, represent only 0.5 - 1.3% (or 13% check references) of all cases [1-3]. Diagnosing HCC associated obstructive jaundice is of extreme importance because their surgical management is beneficial with a more favorable prognosis than jaundice associated to liver failure by tumor spread [4]. 

			Case Presentation

			This is the case of a 67-year-old female who presented with Charcot’s triad of right upper quadrant pain, jaundice and fever. Her past medical history is notable for Diabetes mellitus type II, 

hypertension, dyslipidemia. Her past surgical history is notable for a laparoscopic cholecystectomy done 2 years ago with a normal post-operative follow up. She had similar symptoms a year ago and benefited from 2 endoscopic retrograde cholangiopancreatography (ERCP) with sphincterotomy and extraction of choledocolithiasis. A month prior to her current hospitalization, the second ERCP was performed for jaundice and recurrent fever, with extraction of biliary debris. Her symptoms persisted following the second ERCP, which prompted her admission for further investigations. 

			Clinically, she presented with fever (38C), jaundice and tenderness upon palpation of the right upper quadrant. Laboratory exams showed alteration of her liver function tests: bilirubin total / bilirubin direct = 6.6/3.9mg/dl (normal <1.5/<0.5), Gamma GT = 377U/l (normal < 80), Alkaline phosphatase = 271U/l (normal <140). Serologies for hepatitis B and C were negative. Abdominal ultrasound was done and showed a hypoechoic lesion of the left liver measuring at 38mm that correspond to a liver abscess (Figure 1); no dilation of the intra and extra hepatic biliary tree was present. A magnetic resonance cholangiopancreatography (MRCP) revealed an irregular 2cm biliary tree stenosis located at the common hepatic duct and another stenosis located at the left hepatic branch (Figure 2). A circular 4cm lesion was located at the level of segment II and segment III that may correspond to a liver abscess associated with multiple micro abscesses (Figure 3). 
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			An acute cholangitis, with a left liver abscess causing intra and extra hepatic biliary tree dilation were then diagnosed.

			A computed tomography (CT) guided drainage of the liver abscess with liver biopsy were performed with necrotic material being drained (Figure 4). Culture came back negative and pathology showed normal liver tissue with inflammatory changes corresponding to cholestasis. 5 days later, we repeated the ERCP and a lacunar image occupying the common hepatic bile duct was identified (Figure 5). Biliary debris were extracted, along with 0.5cm stone, and a repermeabilisation of the biliary tree was noted. The lacunar shaped image was however still present, along with an amputation of the left hepatic duct (Figure 6). 48 hours later, we had a clinical aggravation of the patient’s jaundice and fever. Alpha Feto protein (AFP) and CA 19-9 came back 2000-3000 times the normal limit.
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			Seeing this clinical aggravation, we opted for surgical exploration. Right subcostal incision was made, the liver seemed cholestatic, a large 6cm mass covering segments II and III was seen with a multitude of neighboring small abscesses (Figure 7). The left triangular ligament was cut for better visualization of the left liver. Multiple biopsies of the mass and abscesses were taken and sent for frozen studies and came back negative for malignancy. Left lobectomy using the ultracision scalpel was then performed (Figure 7). Using a Fogarty catheter, we explored the common hepatic bile duct with the left hepatic duct and extracted multiple necrotic debris with blood clots (Figure 8). Intrabiliary washing was performed, followed by intraoperative cholangiography, which showed biliary tree patency and subsequent duodenal emptying. A choledochoscope was then introduced and showed no signs of stenosis or debris with only minor inflammatory reactions to be noted. A Kehr drain was left in the common bile duct. Multiple biopsies were taken from the right liver lobe.
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			Postoperative follow up was unremarkable. A cholangiography by the Kehr drain was performed seven days’ post op and showed clear biliary tree patency. Patient had left the hospital on post-operative day 14 and the Kehr drain was removed 3 weeks following her day of discharge.

			Pathology results came back positive for a well differentiated and necrotic hepatocellular carcinoma of the left liver lobe, with capsular invasion. The tumor was also invading the intrahepatic biliary ducts with presence of multiple small liver abscesses. The right lobe biopsies showed sclerotic lobulation but no cirrhosis. The biliary tree extracted debris represented fibrino-cruoric material containing masses of tumor cells. 

			To sum it all up, it was the case of an HCC arising from a healthy normal liver, and invading the biliary ducts causing tumor emboli and hemobilia.

			Discussion

			HCC presents itself with an obstructive jaundice with an incidence of 0.5 - 13%, depending on the continent [1]. This topic is rarely mentioned in the western literature [3]. However, it is much more frequently encountered in the Far East [1-8]. Biliary tree obstruction can be provoked by multiple etiologies: 

			
					A rupture of the HCC in the biliary tree; 

					A direct invasion of the biliary tree by the tumor; 

					A portal thrombus invading the biliary tree; 

					Blood clot by hemobilia. However, mostly described cases were by tumor or malignant lymphadenopathy extrinsic biliary compression [2].
Despite recent advancements in hepatobiliary imagery, this particular type of tumor is still much confused with cholangiocarcinomas [9], and choledocholithiasis (like our case) [2-5]. Treatment, however, differs HCC causing biliary emboli, cholangiocarcinoma and biliary tree lithiasis. If promptly and properly treated, HCC causing biliary emboli might have a better a prognosis than cholangiocarcinomas. The goal of this discussion is to review the literature of HCC causing jaundice and to outline a management algorithm. 
It is primordial to start with an abdominal ultrasound (US) whenever facing an obstructive jaundice. It helps predict to a certain degree the type of obstacle (lithiasis, stenosis, malignancy, extrinsic compression), localizes the obstacle’s location and its consequences in the biliary tree, and if present any association with the liver parenchyma [1]. Doppler US is also helpful in localizing hypervascularised tumors and in differentiating between biliary tree tumor emboli and portal system thrombus [1].
Cholangiography is widely used in delineating the biliary tree anatomy. It is either performed percutaneously by percutaneous transhepatic cholangiography (PTC) for high biliary tree localized lesions or by ERCP for low localized lesions [1]. In addition, it allows us to biopsy a suspected lesion, extract it if it is mobile (in the case of lithiasis, tumor emboli or blood clot) and to install a biliary drain if necessary. However, facing a strong suspicion of HCC, it is important to distinguish if the biliary tree obstruction is to do tumor emboli, blood clot or extrinsic compression (the latter having the worst prognosis). W Y Lau et al. [5] describes these 3 types of biliary obstruction using cholangiography [5]: type I represents biliary inclusion of tumor fragments which is marked by partial or complete obstruction of the common hepatic duct and the right or left hepatic ducts. Type II represents a blood clot logged in the biliary tree taking on the appearance of a flaky pile, less solid than type I and more dispersed throughout the biliary tree. Type II represents an extrinsic compression of the biliary tree and is characterized by the presence of a stenosis of the biliary tree with anatomical distortion of the biliary anatomy and proximal biliary dilation [5]. Type II may frequently benefit from cholangiography and extraction of the clot until diagnosing the etiology of the recurring disease (similar to our case) [5].
Cholangiographies, however, are operator dependent and are invasive procedures, carrying a risk of complications following manipulation of the biliary tree [2]. MRCP, on the other has the advantage of delineating the biliary anatomy without the risk of being invasive using the bile’s concentration in water as contrast material. J-H. Tseng et al have use this imaging technique to classify the jaundice causing HCC into 3 types [2]: 
	Type 1 represent a 2-4cm in diameter defect of the extra hepatic biliary tree causing dilation of the intra hepatic tree. Patients whom underwent multiple thrombectomies, exhibit the image of a small infiltrating tumor as well associated to multiple abscesses of the hepatic parenchyma, similar to our case. 
	Type II has the appearance of a dilated intrahepatic biliary tree with a radiologically absent main biliary tree. It corresponds to a lesion (clot or tumor) obstruction the whole of the hepatic carina with frequently the left and/or right hepatic duct. 
	Type III represents a stenosis localized at the hepatic carina. This type corresponds to a tumor hilar lymph node invading the segment I of the liver with the hilar plate and causing an external compression of the hepatic carina [2]. 

Thus, types defined by cholangiography are very similar to types by MRPC with the former having the advantage of not being invasive and has the possibility to rule out a portal thrombus by visualizing the portal trunk. MRPC also permits to distinguish the histological type obstructing the biliary tree (hemobila. Lithiasis, tumor…) based on the lesion’s signal (hyper, hypo or iso) on T2.
Finally, having high level of AFP with a cirrhotic or chronic carrier of hepatitis B or C with obstructive jaundice, should guide us to rule in a HCC causing obstructive jaundice [1].
Fine needle aspiration of the biliary tree content for cytology, represents an officious and acceptably invasive, diagnostic procedure that would help in the diagnosis of a biliary tumoral thrombus without a clear primary tumor [10].
In conclusion, HCC causing obstructive jaundice is a rare entity that is difficult to diagnose. Based on the classifications of Lau et al. and Tseng et al., we now have the diagnostic tools to use when we have a high suspicion of HCC causing obstructive jaundice [2-4]. Cholangiography and/or MRCP will help us distinguish the nature of the biliary tree obstacle [1,2,4,5]. 
	Tumor emboli, fibrino-cruoric embolic and choledocholithiasis which can be easily treated by primary resection of the HCC and choledochotomy/biliary tree exploration (like our case) [1,9,14]. 
	HCC invading through the biliary tree and causing their obstruction which carries a more morbid management plan tailored by a right/left hepatectomy with resection of the diseased primary biliary tree and extensive lymphadenectomy; this however carried mediocre prognosis [1,4]. 

Extrinsic compression of the biliary by the HCC or the enlarged hilar lymph nodes, which render the tumor hardly respectable (neoadjuvant chemo/radiotherapy may be require with or without chemoembolization); this carries an even worse prognosis [3]. Finally, we must not forget the importance of MRCP in diagnosing a portal thrombosis associated with the icteric type HCC, giving the disease a bad prognosis and rendering management even more delicate [2].
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Figure 5: ERCP imaging showing a lacunar stentic lesion of the common hepatic duct (purple arrow).
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Figure 1: Image of an abdominal ultrasound showing a hypoechoic lesion of the left liver measuring 38mm in diameter corresponding to a
liver abscess.
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Figure 3: MRCP image showing a 4cm lesion (yellow arrow) at the level of segments Il and Ill.
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Figure 6: ERCP imaging showing a persistent common bile duct stenosis (yellow arrow) and a left hepatic duct stenosis with biliary tree
amputation (red arrow).
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Figure 2: MRCP image showing an ifregular 2cm stenosis on the common bile duct (yellow arrow) and another stenosis on the left hepatic
duct (red arrow).
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Figure 4: CT imaging showing a guided drainage (yellow oval) of the abscess.
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Figure 7: Surgical specimen of a left lobectomy showing the mass (yellow arrow) with neighboring abscesses (red circle).
.
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Figure 8: Picture showing findings following intraoperative exploration of common bile duct and left hepatic duct, necrotic debris (red circle)
and blood clots (yellow circle).
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