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Nagino M, Ann Surg - 2013; Ercolani G, EJSO - 2015; Ruzzenente A, Eur Rev Pharm Sci – 2015; 

Reames BN, J Surg Onc 2017; Conci S, Eur J Surg Oncol 2017; Bartsch F, Int J Surg 2018

INTRAHEPATIC PERIHILAR

Major 
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Surgery of Cholangiocarcinoma



Morbidity

2 - 4%                       
40-70%

INTRAHEPATIC

PERIHILAR

Guglielmi A, World J Surg – 2009; Ercolani G, Eur J Surg Oncol – 2015; 

Conci S, Eur J Surg Oncol 2017; Conci S – Ann Surg Oncol – 2018 

Mortality

1-2%                       
2-15%

5y. Survival

30-40%  
20-38%

Surgical Results of Cholangiocarcinoma



Launois B, Ann Surg – 1979; Capussotti L,  J Am Coll Surg – 2002; Nagino M, Ann Surg 2013; Guglielmi A, J Gastrointes Surg 2013

Interventional Radiology CT / MRI

PTBD Endoscopia - SNB

Portal Vein Embolization (PVE)

Parenteral

Extension Assessment

Biliary Drainage

Volume

Nutrition

Evolution of Preoperative Management and Results

of Perihilar Cholangiocarcinoma
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Evaluation of tumour extension

Biliary Extension 
(longitudinal)

Vascular Invasion
(radial)



Preoperative Management: Diagnosis from 2D to 3D

CT Scan before biliary drainage



3D Rendering: Vascular and Biliary Anatomy 
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Il Drenaggio 
Biliare

• Percutaneo

• Endoscopico

• Naso-biliare



Ann Surg 2013

Percutaneous Endoscopic

Minor Complications
Cholangitis, Obstruction, Displacement 9-31% 48-65% 5-38%

Maior Complications
Bleeding, Perforation, Pancreatitis 5-15% 0-5% 2-7%

Naso-biliary Tube



No Touch Technique

Which technique of surgery ?



Toward R0 surgery...Identification of Radial Margin

Periductal dissection plane

Pe
rit

oneal surface of hepatoduodenal ligament

The assessment of RM status is a challenging issue



Cancers 2022

R0 (DM- & RM-)

R1 (DM / RM+)

R0

R1

Komaya K, Surgery - 2018



Nagino M, Annals of Surgery, 2013

The prognostic role of true radical resection in perihilar cholangiocarcinoma
after improved evaluation of radial margin status
De Bellis M, Mastrosimini MG, Conci S, Campagnaro T, Pecori S, Capelli P, Scarpa A, Guglielmi A, Ruzzenente A. Cancers, 2022



REGIONAL LYMPH-NODES

N+ 33%

N+ 10%

EXTRAREGIONAL LYMPH-NODES

Guglielmi A, J Gastrointest Surg - 2013

Lymph-nodes Metastases



Lymphadenectomy in 93% (100% period 2006-2016)
Mean number of LN : 8 (3-27)

Eur J Surg Oncol - 2018

LN Status Number of metastatic  LN (MLN)



IHPBA  SEOUL 2014



Surgery for Bismuth-Corlette Type IV Perihilar Cholangiocarcinoma:
Results from a Western Multicenter Collaborative Group

Ruzzenente A. Guglielmi A. Lang H. Van Guglik T.  et al

Perihilar Cholangiocarcinoma Collaboration Group (coordinating centers: Amsterdam, Mainz, Verona)

2021

Resected PHC between 2000 and 2017

Bismuth type II or III = 826 (73%)

Bismuth type IV = 312 (27%) 

Bismuth
II-III

Bismuth 
IV

R0 68% 61%

MORTALITY 13% 12%

CLAVIEN 
DINDO > 3

46% 51%

R0

R1



SURGERY OF INTRAHEPATIC CHOLANGIOCARCINOMA



UNRESECTED
n 469

RESECTED
n 236

38%

OS median 
7 months

University of Verona
Department of Surgery

General and Hepatobiliary Surgery
GB Rossi Hospital 
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1990-2023

715 ICC
OBSERVED



BJS 2018 

Early versus late recurrence of intrahepatic 
cholangiocarcinoma after resection with curative intent 
X.-F. Zhang1,3, E. W. Beal3, F. Bagante8, J. Chakedis3, M. Weiss4, I. Popescu10, H. P. Marques11, L. Aldrighetti9, S. K. 
Maithel5, C. Pulitano12, T. W. Bauer6, F. Shen2, G. A. Poultsides7,
O. Soubrane13, G. Martel14, B. G. Koerkamp15, E. Itaru16 and T. M. Pawlik3 



✓ Tumor size  
✓Multifocality 
✓Margins
✓

✓ Vascular invasion 
✓ LN metastases 
✓ Tumor markers

Predictors of long-term Outcomes



AJCC 8th ed. 

Spolverato G, Bagante F, Guglielmi A, Pawlik T, J Surg Oncol - 2017

Survival after Surgery for ICC
According with T stages

61%

15%

T1a Solitary tumor < 5cm

T1b Solitary tumor > 5cm

T2 Vascular Invasion or Multiple tumors

T3 Perforation Visceral Peritoneum

T4 Involving local extrahepatic structures 

by direct invasion

1154 pts resected for ICC

T1a

T3

T1b

T2

T4

46%

29%

37%

Surgery is still
controversial ?



T2 → Multiple nodules

Single Single + satellites

multiple nodules in the same 
anatomical liver segment 

multiple nodules in different 
anatomical  liver segment 

SAME BIOLOGICAL BEHAVIOUR ?

solitary with different size
< 5cm    >  5 cm

T2 T2T1a-b
Multifocal

Conci S, Guglielmi A, Ann Surg Oncol -2018



Ann Surg Oncol 2018

251 patients resected

Single
Single with Satellites
Multifocal

64%
n 165

22%
n 58

14%
n 36



ICC - Vascular resection to obtain R0 resection



Overall Survival

No Vascular 
Resection 

R0 N0

Vascular 
Resection 

R0 N0

Vascular Resection 
R1 &/or N+

48%

44%

20%

p = NS
Best Survivors

Vascular Resection R0 N0

2020



270 patients resected for ICC

University of Verona – Guglielmi; Humanitas University – Rozzano – Torzilli
University of Bologna – Pinna; Hospital Italiano de Buonos Aires – De Santibanes

Visceral Resection 11,5% 

(n 31)

Diaphgram 1.9% (n 5)

Hepatic Hilum 7% (n 19)

Adrenal Gland 0.7% (n 2)

Colon 0.7% (n 2)

Peritoneum-Omentum 1.1% (n 3)

Overall Survival

No Visceral Resection

Visceral Resection

p = 0.009

8%

40%

Submitted

Resection of adjacent organs



J Gastrointest Surg - 2019

(< 3 cm) (> 3 cm)

194 resected ICC → N positive 34% 



MINIMAL ACCESS APPROACH FOR 
CHOLANGIOCARCINOMA

RESPECT OF ONCOLOGICAL PRINCIPLES
OF R0 RESECTIONS:

- Negative Margins
- Lymph-nodes dissection



OS RFS

Multi-institutional study 
1084 patients

Better short term 
outcomesPSM

Yang J, Frontiers in Oncol 2022 
 

122 Open  
122 MILS

MILS vs OPEN: Results

Similar long term 
outcomes



From Anatomical to Molecular Classification...

Banales J, Nat Rev Gastroenterol Hepatol - 2020; Lamarca A, J Hepatol - 2020 

Is it Time to Overcome the Anatomical Classification ?

Up to 45% of CCA have Potentially Targettable Mutations



Cancers -2023



Int J med Sci - 2023

Response Rate (CR, PR) 6-55%
Median OS        6-10 months



Male 63 years old
ICC right lobe + Adrenal gland metastases

RCT - TOPAZ 1
Gemcitabine-Cisplatin
Durvalumab (Immunotherapy) vs Placebo

New systemic treatments



Pre-ChT Post-ChT

7 Cycles
Gem-Cis

Durvalumab

New systemic treatments



Necrosis
No vital tumor cells

Right Hepatectomy + 
Left Adrenalectomy

Intraoperative

Left Adrenal Gland Right hemiliver

Pathology



New systemic treatments

TARGET THERAPY IMMUNOTHERAPY

APPROVED FOR ADVANCED/METASTATIC 
(NOT SURGICAL PATIENTS)



New systemic treatments

Have we to change our 
surgical attitude ?

NEOADJUVANT
(preop)

ADJUVANT
(postop)



Conclusion: Take home message

• Surgery offers the best chances of long term survival

• Resectability is very Low and Recurrence very Hight

• Main goal of surgery is R0 resection with low mortality and morbidity

• Multidisciplinary team dedicated is always required and recomended

• Integration with new systemic therapy (chemotherapy, target 

therapy, immunotherapy) are needed in the next future
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