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___________
Klatskin G. Am J Med 1965;38:241-56



___________
Wang M, et al. J Cell Mol Med. 2021;25:618–28.



___________
Bonales JM, et al. Nature Reviews. Gastroenterol Hepatol 2020

. Second order biliary ducts 

. Site of cystic duct origin

CHOLANGIOCARCINOMA

Anatomic location



___________
Ebata T, et al. Br J Surg 2014; 101: 79–88

PERIHILAR CHOLANGIOCARCINOMA

qWhen the centre of the liver mass is located between the right side of the
umbilical portion of the left portal vein and the left side of the right posterior
portal (white dotted line).



___________
Bismuth H, Corlette MB. Surg Gynecol Obstet 1975;140:170–8.

CLASSIFICATION
Bismuth and Corlette (1975)
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ALTERNATIVE DIAGNOSES

q Distended gallbladder (GC)
q Shrunken gallbladder (CC)

___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

q Gallbladder carcinoma



ALTERNATIVE DIAGNOSES

q Mirizzi syndrome

___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.



___________
Hirose T, et al. World J Surg 2015; 39:2983–9

ANATOMIC CONSIDERATIONS



___________
Shimizu H, et al. Ann Surg 2009;249: 435–439

A:Supraportal type B:Infraportal type C:Combined type

ANATOMY



___________
Shimizu H, et al. Ann Surg 2009;249: 435–439

A:Supraportal type B:Infraportal type

ANATOMY



LHA

PVRPV

RPBD

RHA
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ANATOMY



___________
Nimura Y. In Torres O. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019

CAUDATE LOBE
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CAUDATE LOBE



Vertical extension into the caudate duct

Due to:
q lack of a strong muscular layer to restrict

the tumor extension
q Caudate biliary ducts usually enter the
main bile duct at the confluence posteriorly

CAUDATE LOBE
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______________
Yang M, et al. Medicine 2021



___________
Neuhaus P, et al. Ann Surg Oncol 2012; 19:1602-8



___________
Santibanes E, et al HPB (Oxford) 2012; 14:76-70

BISMUTH-CORLETTE IIIb



___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

IMAGING STUDIES

q Level and extent of tumor within the biliary tree
q Vascular invasion (portal vein/arterial)
q Hepatic lobar atrophy
q Distant metastatic disease (and lymph nodes)



___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

qMagnetic resonance cholangiopancreatography(MRCP)
Tumor 
Level of biliary obstruction 
Obstructed and isolated ducts 
Presence of metastases
Lobar atrophy

q MR angiography
Assess involvement of hilar vascular structures

IMAGING STUDIES



___________
Hennedige TP, et al. Cancer Imaging 2014, 14:1-21

CT                                         MRI                                   MRCP

q Infiltrating pCCA of the left hepatic duct
q Dilation of the left hepatic ducts
q Extension to the confluence 
q Mild dilatation of the right hepatic ducts

IMAGING STUDIES



qMRIIMAGING STUDIES
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qMRCPIMAGING STUDIES
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MRI

MRCP ERCP
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qMRI and MRCP
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IMAGING STUDIES



___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

qMRIIMAGING STUDIES



qERCP
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IMAGING STUDIES
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Poruk KE, et al. J gastrointest Surg 2015
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___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

UNRESECTABILITY

qMedically unfit or otherwise unable to tolerate a 
major operation

qHepatic cirrhosis

Patient factors



___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

qTumor extension to secondary biliary radicles bilaterally
qEncasement or occlusion of the main portal vein 

proximal to its bifurcation
qAtrophy of one hepatic lobe with contralateral portal 

vein branch encasement or occlusion
qAtrophy of one hepatic lobe with contralateral tumor 

extension to secondary biliary radicles
qUnilateral tumor extension to secondary biliary radicles 

with contralateral portal vein branch encasement or 
occlusion

Local tumor-related factors

UNRESECTABILITY



___________
Jarnagin W, Winston C. HPB (Oxford) 2005; 7(4):244–51.

qHistologically proven metastases to lymph nodes beyond 
the hepatoduodenal ligament*

qLung, liver, or peritoneal metastases

* Peripancreatic, periduodenal, celiac, superior mesenteric or posterior
pancreaticoduodenal lymph nodes are considered not amenable to a potentially
curative resection. Cystic duct, pericholedochal, hilar or portal lymph nodes do
not constitute unresectability.

Metastatic disease

UNRESECTABILITY



JAUNDICE
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PRE-OPERATIVE BILIARY DRAINAGE

qBiliary sepsis (Cholangitis)
qSevere/Long-lasting jaundice
qPatients undergoing preoperative anti-neoplastic therapy
qPatients with hyperbilirubinaemia-induced malnutrition
qHepatic insufficiency 
qRenal insufficiency 
qPatients undergoing PVE
qDelayed schedule of surgery

Not to do:

qNo duct dilatation in the future liver remnant 
___________
Mansour JC, et al. HPB (Oxford) 2015; 17:691-99



q Improve hepatic functional reserve
Regeneration of liver remnant
Postoperative liver failure

q Improve non-hepatic functions
Cell-mediated immunity
Nutrition and coagulation parameters
Renal function

qApply for other purposes
Cholangiography
Endoscopy (PTCS,POCS)
Tissue biopsy
Bile sampling

Potential benefit

PRE-OPERATIVE BILIARY DRAINAGE
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q Its own complications
Failure
Pancreatitis
Vascular injury
Catheter obstruction/dislodgement 

qBile contamination
Cholangitis of the drained lobe
Cholangitis of the undrained lobe

qPostoperative complications
Surgical site infection
Organ/space infection

Drawbacks

PRE-OPERATIVE BILIARY DRAINAGE
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PERCUTANEOUS OR ENDOSCOPIC? 
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___________
Hameed A, et al. HPB (Oxford) 2016;18:400-10



Percutaneous biliary drainage 



PERCUTANEOUS BILIARY DRAINAGE
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Courtesy: Dr. Eduardo Fernandes (RJ)

PERCUTANEOUS BILIARY DRAINAGE



___________
Nagino M, et al. Ann Surg 2013;258: 129–140

qBefore 2005 - PTBD
Possibility of seeding metastasis

qAfter 2005 - ENBD
PTBD when endoscopic drainage is not feasible

PRE-OPERATIVE BILIARY DRAINAGE
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___________
Wiggers JK, et al. J Am Coll Surg 2016; 223:321-31



___________
Wiggers JK, et al. J Am Coll Surg 2016; 223:321-31



PVE

Two-stage 
hepatectomy

Two-stage 
hepatectomy
combined with 
PVE

Two-stage 
hepatectomy
combined with 
portal vein ligation

Two-stage 
hepatectomy with
in situ split and 
portal vein ligation

PORTAL VEIN EMBOLIZATION

___________
Makuuchi M, et al. J Jpn Surg Assoc 1984;45:1558-64
Makuuchi M, et al. Surgery 1990;107:521-7



___________
Higuchi R, Yamamoto M. J Hepatobiliary Pancreat Sci 2014; 21:542-49

qFLR < 40%

PORTAL VEIN EMBOLIZATION



___________
Olthof PB, et al. J Am Coll Surg 2017; 225:387-94



___________
Olthof PB, et al. J Am Coll Surg 2017; 225:387-94



___________
Carnevale F, et al. In Torres OJ. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019

PORTAL VEIN EMBOLIZATION



A B

C D

___________
Carnevale F, et al. In Torres OJ. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019

PORTAL VEIN EMBOLIZATION



VOLUMETRY

Left hepatectomy + caudate

VIRTUAL HEPATECTOMY
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Right hepatectomy + caudate

V8

V5

VIRTUAL HEPATECTOMY

VOLUMETRY
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___________
Bonales JM, et al. Nature Reviews. Gastroenterol Hepatol 2020



SURGICAL MANAGEMENT

qLocal excision
qLiver resection
qLiver transplantation
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STANDARD THERAPY

qMajor hepatectomy
qExtrahepatic biliary tree resection
qLymphadenectomy
qCaudate resection
qBiliary reconstrution
qPortal vein resection (?)
qR0 resection
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___________
Hong SS, et al. Ann Surg Treat Res 2020 
Bednarsch J, et al. HPB 2019
Li Y, et al. Ann Hepatobiliary Pancreat Surg 2018

Right or Left?



______________
Bednarsch J, et al. HPB 2019

RIGHT OR LEFT?
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ANATOMIC CONSIDERATIONS

q The extrahepatic portion of the left hepatic duct is longer than that of the right
hepatic duct.

q The right hepatic artery passes behind the common hepatic duct (often involved).
q Systematic caudate lobectomy can be performed more securely and easily.

q Right hemihepatectomy
q Right hepatic trisectionectomy

U – umbilical portion
P – posterior branch 



BISMUTH-CORLETTE I,II, and IIIa

q Right hepatectomy
q Extended right hepatectomy
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q RIGHT HEPATECTOMY + CAUDATE

___________
Nimura Y. In Torres O. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019



q RIGHT HEPATECTOMY + CAUDATE
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q RIGHT HEPATECTOMY + CAUDATE



________________________________________________________________________________
Universidade Federal do Maranhão              Serviço de Cirurgia do Aparelho Digestivo

q RIGHT HEPATECTOMY + CAUDATE



Demarcation

___________
Nimura Y. In Torres O. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019

q EXTENDED RIGHT HEPATECTOMY



q EXTENDED RIGHT HEPATECTOMY



S3

S2

S2

S3

________________________________________________________________________________
Universidade Federal do Maranhão              Serviço de Cirurgia do Aparelho Digestivo

q EXTENDED RIGHT HEPATECTOMY
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q EXTENDED RIGHT HEPATECTOMY
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q EXTENDED RIGHT HEPATECTOMY



BISMUTH-CORLETTE IIIb

q Left hepatectomy
q Extended left hepatectomy
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q LEFT HEPATECTOMY + CAUDATE
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___________
Nimura Y. In Torres O. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019

q LEFT HEPATECTOMY + CAUDATE
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q LEFT HEPATECTOMY + CAUDATE



qThe right anterior and posterior bile duct (B5,B8/B6,B7) and different possibilities

q LEFT HEPATECTOMY + CAUDATE
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q LEFT HEPATECTOMY + CAUDATE



qHanging

MHV + LHV 

________________________________________________________________________________
Universidade Federal do Maranhão              Serviço de Cirurgia do Aparelho Digestivo

q LEFT HEPATECTOMY + CAUDATE



Left portal vein

Bile duct

Right anterior hepatic duct
Right hepatic artery
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q LEFT HEPATECTOMY + CAUDATE



Anastomosis
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q LEFT HEPATECTOMY + CAUDATE



Anastomosis
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q LEFT HEPATECTOMY + CAUDATE
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q LEFT HEPATECTOMY + CAUDATE



___________
Nimura Y. In Torres O. Cirurgia de Fígado, Pancreas e Vias Biliares – Ed Rubio 2019

q EXTENDED LEFT HEPATECTOMY



q The posterior segmental ducts (B6,B7) may be unique or separated

q EXTENDED LEFT HEPATECTOMY



S6

S2, S3, S4 +  S1, S5, S8 

S7

MRI

MRCP
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q EXTENDED LEFT HEPATECTOMY
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q EXTENDED LEFT HEPATECTOMY



q CENTRAL HEPATECTOMY
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Courtesy: Dr. Eduardo Fernandes (RJ)

q CENTRAL HEPATECTOMY
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q CENTRAL HEPATECTOMY
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q CENTRAL HEPATECTOMY
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q CENTRAL HEPATECTOMY



EXTENT OF LYMPH NODE DISSECTION

___________
Li J, et al. World J Gastroenterol 2020



LYMPHADENECTOMY
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___________
Kitagawa Y, et al. Ann Surg 2001; 233:385-92

LYMPHADENECTOMY



___________
Kitagawa Y, et al. Ann Surg 2001; 233:385-92

q Group I – No lymph node metastasis
q Group II – Regional lymph node metastasis
q Group III – Paraaortic lymph node metastasis

LYMPHADENECTOMY



___________
Nagino M, et al. Ann Surg 2013;258: 129–40

q Hilar (12h)
q Pericholedochal (12b and 12c)
q Peripancreatic (13a)
q Periportal (12p)
q Commom hepatic artery (8a and 8p)
q Periaortic

q 2-3 nodes for nodal staging
q Node dissection has no impact on survival

LYMPHADENECTOMY
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PORTAL VEIN INVOLVEMENT

q Right hepatectomy and portal vein resection

___________
Nagino M, et al. Ann Surg 2010;252: 115–23
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Bismuth IV

S2

S3

S4

q Right hepatectomy
q Portal vein resection

PORTAL VEIN INVOLVEMENT



q Left hepatectomy and portal vein resection

___________
Nagino M, et al. Ann Surg 2010;252: 115–23

PORTAL VEIN INVOLVEMENT



q Left trisectionectomy and portal vein resection

___________
Nagino M, et al. Ann Surg 2010;252: 115–23

PORTAL VEIN INVOLVEMENT



HILAR CHOLANGIOCARCINOMA

q Liver transplant
q ALPPS
q Chemotherapy 
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Lençóis Maranhenses

Thanks!

www.drorlandotorres.com.br




