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}Normal serum bilirubin is < 1 mg/dL  

}Jaundice-  
Ɓoften used interchangeably with 

hyperbilirubinemia -  

Ɓusually can not be detected on physical exam 
unless bilirubin at least 2 mg/dL  

}2 main classifications  
ƁUnconjugated  

ƁConjugated/mixed  
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}Unconjugated hyperbilirubinemia in neonatal 
period  

}Massive hemolysis  

}Ascending cholangitis  

}Fulminant Hepatic Failure  



}Medications including over the counter and 
herbal preparations  

}Alcohol  
}Hepatitis Risk Factors  
}History of abdominal operations  
}History of inherited disorders  
}HIV status  
}Travel History  
}Exposure to toxins  



}Temperature  

}Abdominal tenderness or mass  

}Manifestations of chronic liver disease  



}Total and indirect bilirubin  

}Alkaline phosphatase  

}ALT/AST  

}PT 

}Albumin  



}Hemolysis  

}Inherited disorder of bilirubin metabolism  
ƁElevated unconjugated bilirubin -  Gilbertõs and 

Crigler - Najjar sydromes  

ƁElevated conjuated bilirubin -  Rotor and Dubin -
Johnson syndromes  

}Drug Reaction  



}Predominantly elevated alkaline phosphatase  
suggests  

Ɓ obstruction  

Ɓintrahepatic  cholestasis  

}Predominantly elevated transaminases  
suggests hepatocellular  injury  

}If no evidence of obstruction on imaging, 
consider liver biopsy  



}Abdominal US  
ƁOften first test because readily available including 

ability to be done at bedside, relatively 
inexpensive, non - invasive  
ƁNormal extrahepatic bile duct is < 8 mm 

diameter  
ƁUS quite sensitive for detecting ductal dilation, 

gallstones, gallbladder sludge, ~70% accurate for 
detecting CBD stones  
ƁCaveat: CBD dilation may not occur for up to 24 

hours after initial stone impaction  

Ultrasound Q. 23(2):123 - 35, 2007  





}ERCP 

}EUS 

}CT 

}MRI/MRCP 

Which of these should be obtained and in which 
order depends on clinical scenario, results of US, 
risk:benefit  ratio of tests in individual, and 
differential diagnosis remaining for jaundice in a 
particular patient.  



©2009 UpToDate ®  



Ultrasound Q. 23(2):123 - 35, 2007  





}10 - 15% American adults have gallstones (~20 
million Americans)  

}8- 15% of those under age 60 have 
choledocholithiasis  

}15 - 60% of those over age 60 have 
choledocholithiasis  

Gallstones and laparoscopic cholecystectomy .  
NIH Consensus Conference 1992  



òERCP is very sensitive in detecting common bile duct 
stones, although occasionally small stones may be 
missed.  
 
Both MRCP and EUS have been evaluated for the 
detection of common bile duct stones using ERCP as 
the reference standard. The sensitivity and specificity 
of these techniques exceed 90 percent when compared 
with ERCP.  
 
CT and abdominal US are both less sensitive than ERCP 
in detecting common bile duct stones.ó 
 



}proceed directly to ERCP  
ƁHigh suspicion ascending cholangitis   

ƁDocumented choledocholithiasis  

ƁModerate to high suspicion of choledocholithiasis  in 
average risk patient  

¶RUQ pain, gallstones, dilated ducts, abnormal liver 
enzymes  





}Complications  
ƁPancreatitis 5 - 7% 

ƁPost sphincterotomy bleeding 0.2 - 5% 

ƁCardiopulmonary - while rare, are leading cause of 
death from ERCP - usually occurring in older, sicker 
patients  

NATIONAL INSTITUTES OF HEALTH 
STATE- OF- THE- SCIENCE CONFERENCE STATEMENT 
Endoscopic Retrograde Cholangiopancreatography  (ERCP) 
for Diagnosis and Therapy  
January 14 - 16, 2002  



ÅIn the diagnosis of choledocholithiasis , MRCP, EUS, and 
ERCP have comparable sensitivity and specificity.  
ÅPatients undergoing cholecystectomy  do not require 
ERCP preoperatively if there is low probability of having 
choledocholithiasis . 
ÅLaparoscopic common bile duct exploration and 
postoperative ERCP are both safe and reliable in clearing 
common bile duct stones.  
ÅERCP with endoscopic sphincterotomy  and stone 
removal is a valuable therapeutic modality in 
choledocholithiasis  with jaundice, dilated common bile 
duct, acute pancreatitis, or cholangitis . 
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}Cross- sectional imaging -  
ƁTriphasic dynamic phase helical or spiral CT with 

fine cuts thru pancreas - initial 
staging/resectability determination  
ƁMRI- not as well studied  

}EUS with FNA for tissue diagnosis (up to 25% of 
patients brought to OR are found to be 
unresectable) and to obtain additional staging 
information (relationship of tumor to surrounding 
vessels)  

}ERCP for palliative stenting if unresectable or delay 
in time to OR (main symptom palliated is pruritis)  
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Stricturing  
processes  



} Study comparing MRCP performed with MR technique using a 
heavily T2 - weighted turbo spin echo (TSE) sequence, which is 
a widely used multiplanar  3- D MR technique, having a high 
spatial resolution and fast imaging capacity versus ERCP  

 

N=18  

N=20*  
N=3**  

*- 8 Klatskin , 12 pancreatic or ampullary  
** - 2 PSC, 1 postop  choledochal  fistula  





}MRCP is often good choice to obtain non -
invasive òroad mapó of ducts 

}If therapeutics required - eg. Stenting, dilation, 
tissue acquisition need to perform ERCP (or 
PTC) 



The cholangiographic characteristics of biliary 
strictures are not specific and filling defects may 
reflect tumors or stones.  
 
The sensitivity and specificity of brush cytology are 
suboptimal for decision - making.  
 
Some stones are not readily removed using standard 
equipment . 





Neovascularity  
Oozing  
Irregular Surface  

Gastrointestinal 
Endoscopy  62: 374 - 382, 
2005  

 



Smooth surface  

Gastrointestinal Endoscopy  

62 : 374 - 382, 2005  

 





GIE 65:832 - 41, 2007  

overcalled  

False neg  


