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YG  61yo Russian Male
 10/2009 Presented to OSH with painless 

jaundice and 25 pound weight loss over 1month 
 Labs showed T. Bili 8.4
 Work up included:

 US:  dilated bile duct 14mm, no panc mass
 CTAP: dilation of pancreatic duct without mass
 ERCP:  stricture of mid/distal bile duct; brushings 

negative for malignancy
 ERCP: repeat secondary to stent occlusion; 

brushings still negative
 Sent to UCH for second opinion



YG  61yo Russian Male

 PMHx:  CAD s/p drug eluting stents x3, HTN, 
DM

 PSHx:  none
 Meds:  Metoprolol 25mg Bid, Lisinopril 10mg 

daily, Januvia 100mg daily
 Allgy:  NKDA
 SocHx:  no t/e/i.  Immigrated from Russia 15yrs 

ago with his wife.  Works as a salesman
 FMHx: Mother with DM, HTN; Father with 

prostate cancer



YG  61yo Russian Male
 Seen by Dr. Shah, Gastroenterlogy
 Increased abdominal pain

 EUS 11/18/2009
Suspicious 12x12mm mass at mid-CBD with 

stricture
Abnl lymph nodes periduodenal (4x7mm)
FNA: rare epithelial cells, atypia c/w

inflammation from stent
 ERCP
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 Presents to ER 11/19/2009 with bilious emesis 
and po intolerance

 EGD
 Severe esophagitis
 Gastric outlet obstruction
 Extrinsic duodenal mass

 Tx with NGT and ivf
 Surgical consult 11/20/2009

 Repeat CTAP
 CA 19-9 1813.4
 CEA 3.9

YG  61yo Russian Male











Summary

 61yo M Russian, non-smoker
 Painless jaundice, 25 lb weight loss
 Biliary stricture, gastric outlet obstruction
 High CA 19-9, mildly elevated CEA



Differential Diagnosis

CholangiocarcinomaCholangiocarcinoma
 Benign Biliary Stricture
 Duodenal adenocarcinoma
 Pancreatic mass/neoplasm
 Gallbladder mass/cancer
 Duodenal diverticulum



 OR
Exploratory laparotomy
Abdominal exploration:  2 liver nodules, 

largest 1cm – shave biopsy for frozen section
 Adenocarcinoma

Biliary and gastric bypass
 Loop gastro-jejunostomy
 Roux-en-Y choledocojejunostomy
 Gastrostomy and Jejunostomy tubes

YG  61yo Russian Male



Cholangiocarcinoma
 3% of all new malignancies
 5000 new cases per year in US
 Asian and male preponderance
 Risk factors:  
Sclerosing cholangitis (8-20%) Choledochal cyst (3-28%)



Cholangiocarcinoma
 Presentation

 Elevated CEA or CA 19-9

Signs and Symptoms of Cholangiocarcinoma
Intrahepatic Perihilar Distal

 Abdominal pain XX* X X
 Anorexia X X X
 Weight loss X XX XX
 Pruritis X X X
 Jaundice — XXX XXX
 Distended palpable GB— — X
 Abnormal AP/GGT X X X

 From Nakeeb A, Pitt HA, Sohn TA, and others: Ann Surg 224:463, 1996.



Cholangiocarcinoma

 Imaging
US
CTAP
ERCP
PTC
MRCP



Imaging:  Ultrasound



Imaging:  Cat Scan



Imaging:  ERCP



Imaging:  MRCP



Cholangiocarcinoma

 Pathology
Macroscopic

 Intrahepatic:  mass-forming, peri-ductal, intraductal
 Extrahepatic:  sclerosing, nodular, papillary

Microscopic
 Tubular adenocarcinoma
 Papillary adenocarcinoma
 Signet-cell carcinoma
 Mucoepidermoid carcinoma
 other



IntrahepaticIntrahepatic IntraductalIntraductal

PerihilarPerihilar ExtrahepaticExtrahepatic



Cholangiocarcinoma

 Staging
Bile duct involvement
Portal vein involvement
Hepatic lobar atrophy



Staging of Cholangiocarcinoma
Staging System Stage Tumor Node Metastasis
AJCC TNM intrahepatic I T1 N0 M0

II T2 N0 M0
IIIA T3 N0 M0
IIIB T4 N0 M0
IIIC Any T N1 M0
IV Any T Any N M1

T1, solitary tumor without vascular invasion; T2, solitary tumor with vascular invasion or multiple <5 cm; T3, multiple >5 
cm or major vascular involvement; T4, direct invasion of adjacent organ (not gallbladder) or perforation of visceral 
peritoneum; N1, regional LN metastases; M1, distant metastases.

AJCC TNM extrahepatic 0 Tis N0 M0
IA T1 N0 M0
IB T2 N0 M0
IIA T3 N0 M0
IIB T1 to T3 N1 M0
III T4 Any N M0
IV Any T Any N M1

Tis, carcinoma in situ; T1, confined to bile duct; T2, beyond bile duct; T3, invades liver, gallbladder, pancreas, or 
unilateral HA or PV; T4, invades other adjacent organs or main HA or PV; N1, regional LN metastasis; M1, distant 
metastasis

Blumgart T-stage criteria perihilar Criteria
T1Tumor involving biliary confluence &pm; unilateral extension to second-order biliary radicles
T2Tumor involving biliary confluence &pm; unilateral extension to second-order biliary radicles and ipsilateral
portal vein involvement &pm; ipsilateral hepatic lobar atrophy
T3Tumor involving biliary confluence + bilateral extension to second-order biliary radicles; or unilateral extension 
to second-order biliary radicles with contralateral portal vine involvement; or unilateral extension to second-order 
biliary radicles with contralateral hepatic lobar atrophy; or main or bilateral portal venous involvement





Bismuth-Corlette type II



Bismuth-Corlette type III



Bismuth-Corlette type IV





Cholangiocarcinoma

 Resection
 Intrahepatic

 25% or more normal liver remnant arterial inflow, 
venous outflow and biliary enteric drainage

 Follow hepatectomy – anatomic or nonanatomic
Perihilar

 Extrahepatic biliary tree (frozen sections)
 Left or right hepatectomy
 Reconstruction

Extrahepatic
 Location dependent resection



Cholangiocarcinoma

 Preoperative management
Nutritional status
Coagulopathy
Cardiac, pulmonary, renal disease
Portal vein embolization
Staging laparoscopy +/- US

 Biliary stenting
Hepatic/renal dysfunction
Complications:  infectious, tumor extent



Cholangiocarcinoma
 Palliation
Goals:  minimize symptoms, improve liver function
Biliary stents 
Surgical bypass

 Hepaticojejunostomy
 Gastrojejunostomy
 Feeding tube

Photodynamic therapy
 IV porphyrin followed by laser irradiation
 Improved survival compared to stenting alone



Cholangiocarcinoma

 Outcomes: 564 patients
Resectability rates 30-50%
Mortality 4% (perihilar 5.4%)
Morbidity 35%
5yr Survival 18%, R0 30%
Median survival 15 vs 20mos

Cameron, JL et al. Cameron, JL et al. Ann Ann SurgSurg. May 2007. May 2007



Cameron, JL et al. Cameron, JL et al. Ann Ann SurgSurg. May 2007. May 2007



Cameron, JL et al. Cameron, JL et al. Ann Ann SurgSurg. May 2007. May 2007



Cameron, JL et al. Cameron, JL et al. Ann Ann SurgSurg. May 2007. May 2007

18% 5yr Survival (R0 30%)18% 5yr Survival (R0 30%)

Median Survival 15months (R0 28mos)Median Survival 15months (R0 28mos)

40%, 28mos (R0 63%, 80mos)40%, 28mos (R0 63%, 80mos)

23%, 18mos (R0 30%, 30mos)23%, 18mos (R0 30%, 30mos)

10%, 13mos (R0 27%, 25mos)10%, 13mos (R0 27%, 25mos)







What’s changed in the last 30yrs

 Hilar cholangiocarcinoma (Klatskin tumor)
 Advances in perioperative staging
 30 – 50% LN positive on resection
 Improved outcomes

 25 – 40% 5yr survival
 50 – 75% recurrence (12 - 43 months)

 Liver resection (caudate)
 Improved outcome, DFS
 Unknown benefit for B-C I and II

 Liver transplantation (Mayo Protocol)
 Portal v, bilateral hepatic duct involvement
 Locally advanced without nodal involvement

Ito, F., Cho, CS., Rikkers, LF., Weber, SM.  Ann Surg (2009). 250(2):  210 – 18.



Denver contribution

 Phase I trials for gerfitinib, capecitibine, 
celocoxib

 Recurrent PSC following liver 
transplantation

 Basic science contributions



Conclusion

 Cholangiocarcinoma is rare (3%)
 Intrahepatic, Perihilar, Extrahepatic
 50% resectability
 Best outcome with R0 resection
 Poor response to chemo/xrt







Thank youThank you
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Image 397 10/23/09



Image 394 10/23/09



Image 389 10/23/09



Image 383 10/23/09





Klatskin tumor



PSC ERCP



PSC diagrahm



PSC path



MRCP of 
choledochal cyst



Cholangiocarcinoma
 Unresectability

 Hepatic duct involvement up to secondary biliary
radicals bilaterally

 Encasement or occlusion of the main portal vein 
proximal to its bifrucation

 Atrophy of one hepatic lobe with contralateral
involvement of secondary biliary radicals

 Unilateral tumor extension to secondary biliary
radicles with contralteral vein branch encasement or 
occlusion

 Evidence of metastatic disease



Imaging:  Cat Scan




