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Cholangiocarcinoma

Nakeeb et al., Ann Surg 1996

DeOliveira, Schulick et al., Ann Surg 2007



1. Surgical anatomy 

2. Surgical strategies based on cases



Surgical anatomy 
- Specific characteristics of extrahepatic biliary system -

Relationship between the bile duct, hepatic artery, and portal vein

BD HA
PV



Surgical anatomy 
- Specific characteristics of extrahepatic biliary system -

Caudate lobe and hilar cholangiocarcinoma



Surgical anatomy 
- Specific characteristics of extrahepatic biliary system -

Hilar plate and Glissonian sheath



Surgical anatomy 
- Specific characteristics of extrahepatic biliary system -

Conventional hepatectomy

Hepatectomy in hilar cholangiocarcinoma
Rt. Hepatectomy with caudate lobectomy Lt. Hepatectomy with caudate lobectomy



Bismuth-Corlette Classification

Bile Duct Involvement

Resectability



Surgical Strategies



Resectability

i) Bilateral segmental (third branches) ductal extension

ii) Unilateral atrophy with either contralateral segmental ductal or 

vascular inflow involvement

iii) Unilateral segmental ductal extension with contralateral vascular 

inflow involvement

Can restore biliary and inflow continuity of remnant liver

Adequate remnant liver volume

Unresectability in non-metastatic hilar CCC

Resectability



Type I or II 에서 Liver 까지 잘라야 하나요? 



Type I hilar cholangiocarcinoma 
M / 72



•Type I  Type II

Adeocarcinoma, WD
1. Size: 2.0, diffuse infiltrative
2. pT2
3. Proximal margin: 0.3 cm
4. LN (2/9)

Type I hilar cholangiocarcinoma 
M / 72



Authors Resection Alone Liver Resection

n (R0 %) 5y survival n (R0 %) 5y survival

Lee 2000 17    (24%) 0 111   (77%) 24%

Nimura 2000 14    (57%) 16% 128   (78%) 26%

Neuhaus 2004 20    (25%) 0 107   (68%) 24%

Weber 2008 18    (38%) 30% 20    (62%) 65%

Associated Liver resection



Safety margin – Microscopic extension

Sakamoto et al., Ann Surg 1998

Submucosal Extension = 73%

A 5mm (Sakamoto et al.) or a 10mm (Ebata et al.) tumor-free margin 
should be obtain in both the hepatic and the duodenal direction



Segmental resection of CBD 
M84    Type II



Segmental resection of CBD 
M84     Type II

Adeocarcinoma, MD

1. Size: 2.7 X 1.8

2. pT2

3. Proximal margin: 1mm

4. Distal margin: 4mm

5. LN (0/6)

Postop 14 months



어느 쪽을 잘라야 할까?



Type IIIa hilar cholangiocarcinoma 
M / 66



1. Left hepatic duct: 더 길어 margin 
얻기가 쉽다.

2. En bloc resection이 가능: 
oncologic no-touch technique

Rt. hepatectomy

Right hepatectomy with caudate

Lt. hepatectomySasaki et al., Am J Surg 2011



Adeocarcinoma, MD

1. Size: 3.5 cm, diffuse infiltrative

2. pT2b

3. Proximal margin: 0.3 cm

4. Distal margin: 2.0 cm

5. LN (0/6)

Type IIIa hilar cholangiocarcinoma 
M / 66



Neuhaus P. et al., Ann Surg Oncol 2012

58% 5yr-survival

Oncologic superiority of Hilar  en-bloc resection 

Right hepatectomy with caudate



Incomplete resection



Incomplete resection of Type II hilar cholangiocarcinoma 
M / 54

2. Postoperative PTBD 

3. No Tx. for 3 months

 Type IIIb 로 진행

Segmental resection of CBD 후 upper margin 
positive로 Rt. Hepatectomy 진행하려 하였으나 보호
자 거부로 수술 stop

1. First operation: Segmental resection of CBD

 R2 resection

 Rt. HA ligation, No anastomosis of hepatic duct



Multidisciplinary team approach

What should we do?

Radiologist

Internal medicine
(Gastroenterologist, 
Medical oncologist)

Therapeutic 
radiologist

Surgeon



Incomplete resection of Type II hilar cholangiocarcinoma 
M / 54

1. First operation: Segmental resection of CBD, Rt. HA ligation, No anastomosis of 

hepatic duct

2. Postoperative PTBD 

3. No Tx. for 3 months

4.   Neoadjuvant CCRT

(5 FU + 52 Gy RTx.)

Left hepatectomy with 
caudate lobectomy 계획

치료 없이 지내는 3개월동안 type IIIb로
진행

Rt. HA reconstruction 실패시

Liver transplantation

< PLAN>



1. Rt. Hepatic artery reconstruction with gastroduodenal artery

2.  Segmental resection of PV and reconstruction with Gor-Tex graft

3.  Left hepatectomy with caudate lobectomy 

Anastomosis

Gastroduodenal artery 
harvest

Rt. Hepatic artery

Gor-Tex 
graft 

PV

PV

Second branches of Rt. Hepatic ducts 
after left hepatectomy



Hepatic ducts

Roux limb of jejunum

Hepaticojejunostomy



Left hepatectomy

Left lobe 앞

Left lobe 뒤

Resected segment of PV

Distal margin of BD

Proximal margin of BD

Hilar soft tissue

Pathology

: No residual tumor



Incomplete resection of Type II hilar cholangiocarcinoma 
M / 54

Postoperative 6 months



1. Role of Neoadjuvant CCRT for locally advanced hilar 

cholangiocarcinoma

2. Rationale of vascular resection 

3. Possibility of liver transplantation



Neoadjuvant CCRT



NACCRT is thought to affect the downstaging
of locally advanced stage perihilar CCA, which may
increase the possibility of surgery. However, this analysis
did not show an expected increase in DFS or OS as the
possibility of surgery increased. In conclusion, NACCRT
may be a feasible downstaging method to allow surgery,
or an option as a bridging therapy during preparatory
procedures for extended hepatectomy, such as portal
vein embolization.

Neoadjuvant CCRT



Vascular resection

Overall survival rates Disease-specific survival rates



Liver transplantation for CCC

Transplantation 
Issue: Volume 69(8), 27 April 2000, pp 1633-1637

- 1, 2, and 5-year survival estimates using life table analysis : 72, 48, and 23%

- Recurrence of their tumors after transplantation : 51%

- Recurrences within 2 years of transplantation : 84%

- Survival after recurrence was rarely more than 1 year

Conclusions: Because of the high rate of recurrent tumor and lack of positive prognostic 

variables, transplantation should seldom be used as a treatment for cholangiocarcinoma.

207 patients of cholangiocarcinoma



Liver transplantation for CCC

Actual survival rate at 1, 3, and 5 years: 82%, 53%, 30%



Liver transplantation for CCC

A small number of patients with no nodal disease and lower stage  can reach long-term survival



Liver transplantation for CCC

The lack of effective adjuvant therapy on overall survival after curative resection or LT 

The need for an effective therapy while awaiting LT

paved the way to neoadjuvant therapy



Liver transplantation for CCC

CCC generally

Unsustained responses to conventional chemotherapy

Radiosensitive

But, its location in the liver hilum prevents its widespread application with a curative intent because of 

hepatotoxicity

 Catheter-based brachytherapy

Neoadjuvant therapy



Liver transplantation for CCC

Survival and Recurrence Following LT 
Mayo Clinic

Gores, et al. J Hepatol 2007

• 5-year survival for all patients that 

began neo-adjuvant therapy            55%         

• 5-year survival after LT                     76%

• 5-year disease free survival             60%

N=78, 1994~2006



Type IV는 수술을 못하나요?



Bismuth type IV 

Huang, et al. Transplant Proc 1996:28:1669-70

IW Han, et al. Ann Surg Treat & Res 2014:97(2);87-93



Parenchyme-preserving hepatectomy
Type IV,    F75



Central  bisectionectomy with caudate lobectomy
Type IV,    F75

Adeocarcinoma, MD
1. Size: 4.0 cm, diffuse infiltrative
2. pT2b
3. Proximal margin: free
4. LN (0/12)



Parenchyme-preserving hepatectomy



CBD cancer with APBDU   M53



HPD  : CBD cancer with APBDU   M53 



HPD  : CBD cancer with APBDU   M53 

Adeocarcinoma, MD with mucin pool formation

1. Size: 5.7 cm, pT2

2. Proximal margin: 2 cm

3. LN (0/8)



Summary

 Extrahepatic cholangiocarcinoma의 근치적 치료 및 수술 후 삶의 질은 R0 resection에 의

해 좌우

 복잡한 해부학적 구조와 정교하고 세밀한 수술적 기술이 필요한 hilar cholangiocarcinoma 

에 대한 surgical technique 및 postoperative outcome이 눈부시게 발전

 Resection: standard therapy, 

but, uncertainty regarding final margin status

 LT: in selected patients who are not eligible for resection, after neoadjuvant CCRT

but,  significant dropout rate, longterm immunosuppression, scarcity of donor    

 수술 전 다학제적 접근을 통한 tumor extent에 대한 정확한 평가 및 치료전략의 수립

 New innovative therapeutic modality에 대한 연구 필요




