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Cancer des voies biliaires

K\\r——\ Périphérique ) CCIH

Upper Third 54%

Middle Third 18%

ower Third 22%

Diffuse 6%
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Cholangiocarcinomes: classification crorm

3 localisations pour les cholangiocarcinomes:
— 1ntra-heépatique
— peri-hilaire : cholangiocarcinomes envahissant ou
neécessitant une résection de la convergence biliaire
— extra-hepatique

EASL 2014
ESMO 2016
Ebata et al. Br J Surg 2009
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Epidémiologie

cancer de
la vésicule
65 %

: 23%

cancer igtra-hépatique
periphefique : 9 %

cancer extra-hépatique dist



Rapport de PAFC

® Taille <2cm
® Survie sp. a 2 ans 15%
® Survie apres chir. 5 ans 45%
® Mortalite chirurgie: 10%
® Morbidité: 50%

*CVB 5°™e rang cancers digestifs
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AFC 2009 (n=1865)

cvB
23%
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Définitions

® [es cholangiocarcinomes qui se developpent a partir
des canaux biliaires droit ou gauche, ou a proximiteé
de leur jonction, sont appelés cholangiocarcinomes
hilaires et sont considérées comme  des

cholangiocarcinomes extrahépatiques

® N’inclut pas les K vésiculaires ou CCIH ou MH avec

envahissement hilaires et périhilaires
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Macroscopiquement

a B Nt forming Periductal Intraductal

Second-order
bile ducts

Cystic duct

Distal extrahepatic

Figure 2 | Classifications and appearance of CCAs. a | Cholangiocarcinomas (CCAs) are classified according to the
anatomical location into intrahepatic (iCCA), perihilar (pCCA) and distal (dCCA). b | Concerning the gross appearance,
the iCCA can present three different patterns of growth: mass-forming: periductal infiltrating: and intraductal growth.

NATURE REVIEWS | GASTROENTEROLOGY & HEPATOLOGY VOLUME 13 | MAY 2016 | 263
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Nodulaire: 5% Infiltrant: 90%
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Incidence en augmentation

T .
ncologist

Forty-Year Trends in Cholangiocarcinoma Incidence in the U.S.:

Intrahepatic Disease on the Rise

SUPRIVA K. SAHA,® ANDREW X. ZHU, CHARLES S. FUCHS,” GABRIEL A. BROOKS®
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CCH: Clinique

® Symptomes:
— Ictere rétentionnel (200 uM) 70%

— amaigrissement-prurit 40%

1 O% Données AFC 2011

— angiocholite

— cholestase biologique constante




¥
CCH: Clinique

® Symptomes:
— Ictere rétentionnel (200 uM) 70%

— amaigrissement-prurit 40% - .,
— angiocholite 10% Données AFC 2011
— cholestase biologique constante

® Bilan radiologique: Sténose hilaire
— Echographie abdominale

— TDM abdominale

— Cholangio-IRM
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CCH: Dg positif du cancer

® Marqueurs tumoraux: CA19-9 mais augmentation s1 cholestase
® Imagerie: Masse tumorale
® Cytologie de la bile ou brossage des voies biliaires (Faux +/-)
® Biopsie:
— Percutanée: necessité d’une masse / voies biliaires dilatées (risque ++)

— Cholangioscopie percutanée: dissemination

— Endoscopie par voie rétrograde: difficile / Spyglass

En fait, le plus souvent le diagnostic est « probable » et
repose sur la clinique
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Mais: Klatskin-like lesions ?

LW PP .
- a4 r-wr-w-4

® Syndrome d(‘ TagLe 1: Incidence of Klatskin-like lesions.

o Cholangite S Author (year)

® Biliopathies verbeek (1992 17
® Metastases € g 2003 19

® Pancreéatite 1

Incidence (%) Region
Myburgh (1995) [5] 3 South Africa
13 Netherlands
Gerhards (2001) (8] 15 Netherlands
18 Germany
Koea (2004) [10] 24 New Zealand
Wetter (1991) [6] 3 (California

— taux sérique d’1gG4 > 100 mg/ml!

on unique

lolangite

Kumar .HPB Surg 2012
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Mais: Klatskin-like lesions ?

Benign hilar bile duct strictures resected as perihilar
cholangiocarcinoma

S. Otsuka?®, T. Ebata' @, Y. Yokoyama'! ®, T. Igami!, T. Mizuno', J. Yamaguchi!, S. Onoe! ©,
N. Watanabe!©®, Y. Shimoyama? and M. Nagino!

Fig. 1 Changes in the use of aspiration cytology and bile duct biopsy over time

a Aspiration cytology b Biopsy C Histological assessment

100 100 100

80

- 2001-2016

¢ e 8 60 ¢ 60 , .
2 3 F 707 résections
S S S w0 » Pas de Spyglass

« 22 (3.1%) lésions bénignes

20

0 0 0
N @\’ NN
L P v P Py P
B Positive
E Negative
B Not done

Otsuka et al. BJS 2019
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Mais: Klatskin-like lesions ?

Impact of peroral cholangioscopy on
the management of indeterminate
biliary conditions: a multicentre
prospective trial

Indeterminate  Primary sclerosing

After SOC (%)

Overall biliary strictures cholangitis

N % N % N %
Benign 43 705 32 66.7 11 84,6
Malignant 18 295 16 333 2 15,4
Total 61 100 48 100 13 100

(a) Overall
(p<107) Inadequate Adequate
Before SOC (%)
Inadequate ) 32 38 (62.3)
Agequate 5 18 23 (37.7)
11 (18.0) 50 (82.0) 61 (100)
(b) IDBS After SOC (%)
(p<0.001) Inadequate Adequate
Before SOC (%)
Inadequate 3 24 27 (43.8)
— Agdequate 4 T7 Z11(00.2)
7(14.6) 41 (85.4) 48 (100)

Prat et al. Frontline Gastroenterol 2019
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CCH: Particulariteés

® Extension biliaire
® Envahissement vasculaire
® Engainement périnerveux

® Extension ganglionnaire
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1¢r¢: Classification de BISMUTH  cuitom

2 MSKCC 2009

H Bismuth et al. Ann.Surg 1992
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Courtesy to Pr Castaing and Pr Vibert
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Envahissement arteériel
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—— A Without perineural invasion
B ] P=0.001
"""""" With perineural invasion
100 9T | p<0.001
"k ———-C Unresectable
1
80 1 |
\. 80%
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O ----- '- * v .
0 1 2 3 -+ 5 (Years)
No. at risk
A 10 9 8 6
B 42 24 7 7
C 29 4 0

Fig. 3 Survival according to the presence or absence of perineural
invasion. Survival curves are calculated by the Kaplan-Meier method

K Shirai et coll. World J Surg 2008
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4¢me; Envahissement Gg

® PH

® AHC

® TC (M+)

® [nteraortico-cave (M+)
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Ann Surg 2013;257: 718-725

Assessment of Nodal Status for Perihilar Cholangiocarcinoma
Location, Number, or Ratio of Involved Nodes

Taro Aoba, MD,* Tomoki Ebata, MD,* Yukihiro Yokoyama, MD,* Tsuyoshi Igami, MD,* Gen Sugawara, MD,*
Yu Takahashi. MD.* Yuii Nimura. MD.i and Masato Nagino, MD*

100 "
iR — A,pNO ] p<0.001*
B —— B, pN1 (single metastasis) R
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" ‘:‘ 66-3% - D, Umsected ] P<0,001‘
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D 118 39 3



Et ’ouest ?

C.H.U. Reims
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Fig. 1 Oncological survival in cholangiocarcinoma. A: Overall survival in perihilar and intrahepatic cholanglocardnoma. The median 05 Tof PLUA and LA was 3.2 years (055 Cl:

22—42)and 21 years (95% C1: 0.3—38), respectively. B: Disease-free survival in perhhilar and intrahepatic cholangiocarcinoma. The median DFS for pCCA and ICCA was 3.0 years
(95% Cl: 2.1-39) and 11 years (95% C1: 0.5-17), respectively. C: Overall survival in perhilar cholangiocarcinoma stratified by lymph-vascular invasion. The Kaplan-Meier
analysis with respect to LM showed a median OS of 3.4 years (95% (: 2.7—42) in patients without LM compared to 1.0 years (95% C1: 0.6—14) in patients with LVI(p= 0013
log rank). D: Overall survival in intrahepatic cho angiocarcinoma stratified by pN-category. The Kaplan-Meier analysis with respect to pN-category showed a median OS of 42
years (95% Cl: L.7-6.7) in patients without lymph node metastases compared to 1.1 years (95% C1: 0.5—17) in patients with lymph node metastases (p = Q005 log rank).

1. confidence interval; DFS, disease-free survival; iCCA intrahepatic cholangiocarcinoma; LV1, lymp ho-vascular invasion; OS, overall survival; pCCA, perihilar cholangiocarcinoma.

Lurje et al. EJSO 2019



Ann Surg 2013;257: 718-725

Assessment of Nodal Status for Perihilar Cholangiocarcinoma
Location, Number, or Ratio of Involved Nodes

Taro Aoba, MD,* Tomoki Ebata, MD,* Yukihiro Yokovama, MD,* Tsuyoshi Igami, MD,* Gen Sugawara, MD,"
B Yu Takahashi. MD.* Yuii Nimura. MD.i and Masato Nagino, MD*
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Lymph node dissection in resectable Perihilar Cholangiocarcinoma - a Systematic e <Y>
Review
2 & 5 C.H.U. Reims
P. Kambakamba, MD, M. Linecker, MD, K. Slankamenac, MD, PhD, M.L. DeQliveira,
MD, FACS _»
e =
NS, p*0.619
807 A) 801 B) p=0.003*
NS, p=0.261 I > pooor‘ 2 7 Gg
604 704 ' p=0.048"
-— - W — nombre
* 2 ——— p*0.005
z S phey .
i B C Hy | optimal
® o 4 e
& 204 : p'0113‘ 504 pour: Ie
1
L | staging
c L] \J LJ L] L} ‘c ] L) L) | ]
0-2 36 79 10114 >15 0.2 3.6 79 10114 >15
Median lymph node count Median lymph node count

Kambakamba et al. Am J Surg2015
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Staging: Questions ?

® Envahissement biliaire ?
® Envahissement vasculaire ?
® Atrophie d’un lobe hepatique (branche portale) ?

® Mcétastases a distance ?



4

Staging: Examens clés

Scanner triphasique — Cholangio-IRM
Reconstruction vasculaire
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CCH: Dg positif du cancer

Tout canal biliaire infecté et non drain€ ne guérira jamais
de ’infection et entrainera de nouvelles crises
d’angiocholite



Cholangio IRM

Sequence de Diffusion




Envahissement sous muqueux

O Low
@ Iso
® High
No cancer Q Mean = 0.81 + 0.97 mm
3
©10) ; g Q0 ©

0,000

Mucosal Mean = 2.03 + 0.87 mm _
extension I
Q Q
g OO0
®) @ [ . ]

Submicosal Mean =3.20 + 0.46 mm —

extension
Q

T T =
0 1.0 2.0 3.0 4.0 5.0
Ductal wall thickness (mm)

the two modalities showed highest accuracy (83.8%). The depth of tumor invasion could be predicted by combination of the
ductal wall thickness and contrast enhancement on MDCT, that is, at 11 of 13 sites (84.6% ) with submucosal invasion, ductal wall
thickness was > 2.5 mm with high contrast enhancement.

Contrast enhancement

p <.001

p <.001

Ito et al. J Gastro Surg 2018
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Engainement périnerveux
Body Imaging
Preliminary study of perineural invasion in patients with hilar )
cholangiocarcinoma by computed tomography imaging =
Jie Li% Lixue Wang®, Li Li® Jian Qiao?, Zhuozhao Zheng™*
* Department of Radiology, Beijing Tsinghua Changgung Hospital, School of Clinical Medicine, Tsinghua University, 168 Li Tang Road, Changping District, 102218 Beijing,
Chiny
2 De;amnazt of Pathology, Beijing Tsinghua Changgung Hospital, School of Clinical Medicine, Tsinghua University, 168 Li Tang Road, Changping District, 102218 Beijing,
China
Table 3
Evaluation efficiency of CT value measurements.
AUC (95% C1) Sensitivity (%) Specificity (%) P Optimal threshold (Fu)
Region 1 0.734 (0.528,0.939) 90.9 60.0 0.019 -18.9
Region 2 0.730 (0.498, 0.962) 83.6 700 0.021 -109
Region 3 0.709 (0.533, 0.885) 65.5 700 0.037 -174
Right celiac ganglia 0.770 (0.581, 0.959) 780 80.0 0.007 56.1

AUC = area under curve; CI = confidence interval,

Li et al. Clinic Imag 2020



who underwent DECT (n=30)

Patients with perihilar cholangiocarcinoma

| Unresected (n=3) Resected (n=27)

Patients with liver metastasis (n=21),
benign liver tumor (n=3), and
benign pancreas disease (n=2)

With perineural invasion
around the RHA (n=17)

Without perineural invasion
around the RHA (n=10)

PN(+) group (n=20)

PN(-) group (n=36)

PAL

" s PAL ratio (BMI)
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Tanaka et al. Surg Today 2021



CCH: Classification
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De Oliveira et al. Hepatology 2011



Po. mortality after hepatectomy and
Preop. bilirubin plasmatic rate

400

n

DCD /W] |

11%

Series of French
Association of Surgery
(1998 — 2008)

Mortality after right hepatectomy for hilar
cholangiocarcinoma (n=137 patients)

Clear correlation with mortality
9% for preop. Bilirubin <50 umol/L
27% for preop. Bilirubin > 300 umol/L

o)

U. Reims
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Drainage biliaire préopératoire ™"
Multicentre European study of preoperative biliary drainage
for hilar cholangiocarcinoma
O. Farges', J. M. Regimbeau’, D. Fuks’, Y. P. Le Treut?, D. Cherqui®, P. Bachellier*, J. Y. Mabrut®,
M. Adham’, F. R. Pruvot® and J. F. Gigot®*
British Fournal of Surgery 2013; 100: 274-283
Univariable analysis Multivariable analysis
Odds ratio = Adjusted odds ratio Pt
All hepatectomies
Hypertension 2-21 (1-04, 4-63) 0-033 2-00 (0-96, 4-21) 0-071
Diabetes 1-62 (0-51, 4-31) 0-282 1.08 (0-39, 3-03) 0-874
Serum bilirubin > 50 umol/|
At referral 2-57 (1-07, 7-13) 0-031 0-87 (0-26, 2-94) 0-823
Before surgery 3.55 (1-58, 8-78) 0-001 4.83 (1-58, 14-71) 0-002
_—_Rignht hepateciomies 2 A3 (114 5-a5] 0017 310 150, 6-60] 0007
Right-sided hepatectomies
Hypertension 2-88 (1-14, 7-29) 0-018 2.79 (1-11, 7-05) 0-029
PBD 0-35 (0-13, 0-89) 0-026 0-29 (0-11, 0-77) 0-013
Serum bilirubin = 50 umol/l
At referral 2.86 (0-98, 10-10) 0-051 0-88 (0-19, 4-08) 0-874
l Before surgery 6-24 (2-27, 20-10) < 0-001 7-02 (1-73, 28-52) 0-002 |
) No. of biliary anastomoses 1.76 (0-57, 4-90) 0-283 3-26 (1-02, 10-35) 0-048
Left-sided hepatectomies
PED 3-69 (0-85, 22-30) 0-060 4.06 (1-01, 16-30) 0-035
Serum bilirubin > 50 umol/|
At referral 2-45 (0-49, 23-70) 0-345 0-33 (0-01, 19-10) 0-582
Before surgery 1-99 (0-47, 11-80) 0-372 7-15 (0-12, 399-20) 0-266




Postop. mortality (%)

Multicentre European study of preoperative biliary drainage

for hilar cholangiocarcinoma

O. Farges', J. M. Regimbeau’, D. Fuks, Y. P. Le Treut?, D. Cherqui’, P. Bachellier, J. Y. Mabrut®,

M. Adham’, F. R. Pruvot® and J. F. Gigot®*

40 |-

[1 PBD
35~ B No PBD
30 |-

25—
20 -
15—
10

T of] H 1 »

I

<50 50-100 100-200 > 200

Preoperative serum bilirubin (wmol)
Left hepatectomy

British Fournal of Surgery 2013; 100: 274-283
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Drainage biliaire préop: Indicationsessm

tfumeur de Klatskin
potentiellement résécable
I

I
hépatectomie élargie contre-indication
avec embolisation portale a une hépatectomie élargie

bilirubine > 250 ou

o angiocholite
embolisation portale

augmentant rapidement
+ drainage bilaire - J P
cytolyse
>10N

drainage bilaire

dénutrition sévere

hépatectomie élargie

hépatectomie élargie



Type of preoperative biliary drainage (%)
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Drainage biliaire: Moyens ? C.H.U. Reims

¢ No drainage
¢ém EBS

é= ENBD

2003 - 04 2005 - 08 2007 - 08 2009 - 10 2011 - 12
(n=61) (n=96) (n=95) (n=81) (n=88)

Time period
(Number of patients resected)

Survival (%)

100

80

60

40

20

No. at risk
A 152
B 168

140
143

Years after surgery

113 89 57 32
94 81 67 56

Komaya et al. Surgery 2017
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Drainage biliaire: Moyens ?

B 50

50 — A, EBD
--- B, PTBD

— A, EBD ) 47.5%
] P—OOZO* . B' PTBD ] P:0>|4* preeen ' B

S . ! 53 20k
.:.; g 20 = é 20 F
g 0,
58 E g 716.6%
S v 8
10 = 10+
0 x5 1 1 1 1 0o- 1 1 L L
0 1 2 3 4 5 0 1 2 3 4 5
Years after surgery Years after surgery

Komaya et al. Surgery 2017
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Drainage biliaire: Moyens?

Contents lists available at ScienceDirect

Surgery

journal homepage: www.elsevier.com/locate/surg

SURGERY

Pleural dissemination of cholangiocarcinoma caused by percutaneous
transhepatic biliary drainage during the management of resectable
cholangiocarcinoma

Peritoneal recurrence
(n=91)

Pleural recurrence
(n=12)

t

PTBD sinus tract recurrence
(n=15)

Fig. 3. Relation among 3 types of seeding metastasis, including peritoneal recur
rence, pleural recurrence, and percutaneous transhepatic biliary drainage (PTBD) si-
nus tract recurrence.

Yamashita et al. Surgery 2019



Drainage biliaire: Moyens ?

Endoscopic versus percutaneous biliary drainage in patients
with resectable perihilar cholangiocarcinoma: a multicentre,

randomised controlled trial

Robert J S Coelen*, Eva Roos*, Jimme K Wiggers, Marc G Besselink, Carlijn | Buis, Olivier R C Busch, Comelis H C Dejong, OttoM van Delden,

Lancet Gastroenterol Hepatol
2018

Casper H) vanEijck, Paul Fockens, Dirk ] Goumna, Bas Groot Koerkamp, MichielW de Haan, Jeanin E van Hooft, Jan NM Jzermans, GMatthijs Kater,
Jan ) Koomstra, Krijn P van Lienden, Adriaan Moelker, StevenW M Olde Damink, Jan-Werner Poley, Robert | Porte, Rogier | de Ridder, Joanne Verheij,

Victor vanWoerden, Erik A | Rauws, Marcel GW Dijkgraaf, Thomas M van Gulikf

Portal veln thrombosis
Stent or drain dysfunction
Stent or drain dislocation
Death

Number of complications
0
1
=2

5(19%) 1(4%)
1(4%) 20%)
1(4%) 0

1(4%) 0

5(19%) 6(22%)
1(4%) 5 (19%)
o 3(11%)
9(33%) 10(37%)
11(41%) 8(30%)
7 (26%) 9(33%)

019
1-00
1-00
1-00
074
019
0-24
0-881

Data are n (%). *Relative risk 0-04 95% C1 0-64-1-40; absolute risk difference 37%. tjonckheere-Terpstra test.

Table 3: Severe complications between randomisation and surgery

Wound Infection 1(5%) 1(5%) 1-00
Pneumonia 0 1(5%) 048
Hasmorrhage 1(5%) 2(10%) 060
Portal vein thrombosis 0 1(5%) 048
Billary leakage 4(18%) 2(10%) 067
Liver fallure 2(9%) 5(25%) o3
Relaparotormy 3(14%) 5 (25%) 045
Deathwithin 90 days

With orwithout resection | 3 (14%) 8 (40%) 008t

After resection 2(17%; n=12) 5 (45%; n-11) 019

Dataare n (%), or n (%; n). * Relative risk 1-19, 95% O 0-73-1-96; absolute risk difference 10-4%. tRelative risk 293,
05% O 0-91-9.55; absolute risk difference 26-4%.

Table 4: Severe complications within 90 days after surgery




Effects of different preoperative biliary drainage methods

for resected malignant obstruction jaundice on the incidence

rate of implantation metastasis: A meta-analysis

EBD
Study or subgroup

PTBD
Events Total Events Total Weight M-H, Random, 95% CI

Odds ratio

Odds ratio
M-H, Random, 95% CI

1.2.1 Catheter-related implantation metastasis

Hirano 2014 0 74 3
Hwang 2012 0 122 7
Kawakami 2011 0 80 7
Komaya 2016 0 187 13
Komaya 2017 1 150 6
Miura 2017 0 63 0
Uemura 2015 21 407 30
Wiggers 2015 4 147 3
Subtotal (95% Cl) 1230

Total events 26 69

Heterogeneity: Tau? = 0.10; Chi? = 6.69, df =6 (P = 0.35); I*= 10%

Test for overall effect: Z = 4.47 (P < 0.00001)

1.2.2 Peritoneal metastasis

Hirano 2014 3 74 17
Komaya 2016 13 187 25
Komaya 2017 24 150 39
Miura 2017 2 63 1
Murakami 2015 12 73 8
Uemura 2015 41 407 37
Wiggers 2015 21 147 1
Subtotal (95% ClI) 1101

Total events 116 138

Heterogeneity: Tau? = 0.15; Chi? = 11.82, df = 6 (P = 0.07); I* = 49%

Test for overall effect: Z = 3.34 (P = 0.0008)

Total (95% Cl) 2331
Total events 142 207

Heterogeneity: Tau? = 0.21; Chi? = 24.21, df = 13 (P = 0.03); I* = 46%

Test for overall effect: Z = 4.75 (P < 0.00001)

Test for subgroup differences: Chi*= 3.26. df = 1 (P=0.07). I* = 69.3%

167
231
48
189
165
25
166
87
1078

64
189
165

25

20
166

87
716

1.7%
1.8%
1.8%
1.8%
3.0%

14.0%
5.2%
29.2%

6.6%
12.4%
14.4%

2.4%

8.1%
15.5%
11.4%
70.8%

1794 100.0%

0.32[0.02, 6.18]

0.12[0.01, 2.16] ¢
0.03[0.00,062)

003[0.00,059 ¢ —

0.18 (0.02, 1.49)

Not estimable
0.25[0.14, 0.45]
0.78[0.17, 3.58)

ik
0.23[0.12, 0.44] >

0.12(0.03, 0.42)
0.49(0.24, 0.99)
0.62(0.35, 1.08)
0.79(0.07, 9.09)
0.30 [0.10, 0.88]
0.39[0.24, 0.64]
1.15[0.53, 2.52)
0.47[0.31, 0.74]

¢ mHH!

0.38 [0.25, 0.56]

C.H.U. Reims

Site of Metastasis

001 fj ]
Favours [PTBD] JFavours [EBD]

10

100

EBD PTBD Odds ratio Odds ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.2.1 Catheter-related implantation metastasis
Hirano 2014 0 74 3 167 1.7% 0.32[0.02, 6.18]
Hwang 2012 0 122 7 231 18% 0.12[0.01, 2.16) ¢
Kawakami 2011 0 80 7 48 18% 0.03 [0.00, 0.62] I S—
Komaya 2016 0 187 13 189 1.8% 0.03 [0.00, 0.59] —
Komaya 2017 1 150 6 165 3.0% 0.18(0.02, 1.49] e | ¥
Miura 2017 0 63 0 25 Not estimable
Uemura 2015 21 407 30 166 14.0% 0.25[0.14, 0.45) el
Wiggers 2015 4 147 3 87 52% 0.780.17, 3.58] SR D
Subtotal (95% CI) 1230 1078 29.2% 0.23[0.12, 0.44] 2
Total events 26 69
Heterogeneity: Tau? = 0.10; Chi? = 6.69, df =6 (P = 0.35); I*= 10%
Test for overall effect: Z = 4.47 (P < 0.00001)
1.2.2 Peritoneal metastasis
Hirano 2014 3 17 64  66% 0.12[0.03,0.42) S a—
Komaya 2016 13 187 25 189 124% 0.49[0.24, 0.99] T
Komaya 2017 24 150 39 165 14.4% 0.62[0.35, 1.08) ol
Miura 2017 2 63 1 25 24% 0.79[0.07, 9.09] I
Murakami 2015 12 73 8 20 81% 0.30[0.10, 0.88] EE T
Uemura 2015 41 407 37 166 155% 0.39[0.24, 0.64] e
Wiggers 2015 21 147 11 87T 114% 1.15[0.53, 2.52) i ol
Subtotal (95% Cl) 1101 716  70.8% 0.47 [0.31, 0.74] ’
Total events 116 138
Heterogeneity: Tau? = 0.15; Chi* = 11.82, df = 6 (P = 0.07); I* = 49%
Test for overall effect: Z = 3.34 (P = 0.0008)
Total (95% Cl) 2331 1794 100.0% 0.38 [0.25, 0.56) <&
Total events 142 207
Heterogeneity: Tau? = 0.21; Chi? = 24.21, df = 13 (P = 0.03); I = 46% ’00 g R 1’0 : 00’
Test for overall effect: Z = 4.75 (P < 0.00001 '
Test for subgroup differences: (Chi'= 3.26. ()if =1(P=0.07). I’=69.3% Favours [FTB0] | Favours [EBD)

Site of tumor

Yang et al. Oncol 2020



Drainage biliaire: DNB ?

Preoperative course of patients undergoing endoscopic nasobiliary
drainage during the management of resectable perihilar
cholangiocarcinoma

Takashi Maeda + Tomoki Ebata + Yukihiro J Hepatobiliary Pancreat Sci (2019) ss:ee-ee
Yokoyama + Takashi Mizuno + Junpei Yamaguchi -

Shunsuke Onoe + Nobuyuki Watanabe + Hiroki

Kawashima - Masato Nagino

= 191 patients réséqueées
= Angiocholites préop:

- 0: 120 patients

- 1: 59 patients

- 2:12 patients

4

C.H.U. Reims



bes

Optimisation préopératoire

l Suspected PHC |

I Benign I : Biomarkers
CT/MRI/MRCP

¥ S

I IAC assessment I — -
I Assessment of resectability (Table 3) and staging (Table 4) I

i Bili > 30 pmol/L

= ™ = - e - 1 Potentially respectable I— ——————— 1
* i
h 4
I Staging laparoscopy I —————————————— I Biliary drainage I
Hepatobiliary scintigraphy PR < 40% FRL
CT-volumetry < 2.7%/min/m?

‘ ]
I Laparotomy l< -— - - - ‘I PEE I

R I Unresectable IQ—
I Resectable I l

Palliative drainage with
metal stents

- L

l Hepatectomy + bile duct resection l—’l Follow up I

Rassam et al. Langeb Arch of Surg 2018



Optimisation préopératoire

Survey of preoperative management protocol for perihilar cholangio-
carcinoma at 10 Japanese high-volume centers with a combined experi-

ence of 2,778 cases

Control of Sepsis

* Preoperative cholangitis

» Bile culture (Q9-10)

¢ Other infections, UTI, bacteremia
* Use of synbiotics (Q8)

Remnant liver volume (Q11-14)
« FRLV >40% if ICGR15 <10
« FRLV >50% if ICGR15 <20
* Role of PVE

N

Preoperative Biliary Drainage (Q4-5)

ENBD/EBS/PTBD

Rate of fall of serum T.Bil

Color of bile, bile replacement (Q6-7)
after external biliary drainage

To prevent PHLF after major

hepatectomy for PHC

|

N

Patient Demographics

» Age

¢ Nutrition (Q19)-role of
immune nutrition, enteral feeds

Imaging (Q18)

* To prevent injury to
remnant liver vasculature

* To achieve R0 resection

Remnant liver function (Q15-17)

Role of ICGR15, ICGK
Hepatobiliary scintigraphy

Use of Inchinkoto (Q20)

Role of GEC, LTB, liver biopsy

Fig. 1 How to prevent post-hepatectomy liver failure (PHLF) after major liver resections for perihilar cholangiocarcinoma (PHC)?

'

C.H.U. Reims

Chaudhary et al. J Hepatobil Pancreat sciences 2019



Optimisation préopératoire

Survey of preoperative management protocol for perihilar cholangio-
carcinoma at 10 Japanese high-volume centers with a combined experi-

ence of 2,778 cases

Perihilar Cholangiocarcinoma

Imaging (Q18)

l

Biliary Drainage ((Q4-5)

CT Volumetry

*3D MDCT Cholangiography - best modality
3D MDCT, *EOB MRI

MRCP for classification/staging

PET CT to rule out extrahepatic disease.

*EUS - in case with mass forming tumor

*IDUS - when vascular invasion is suspected

*Direct cholangiography and stepping biopsy — when

extent of Bile duct invasion is unclear

(Q11-19)

y

FRLV >40%

v

(Q15-17)

y

» ICG R 15 <10% (or)
ICG K -F >0.05

ICG R15 >10% but
<20

FRLV <40%

™

v

Liver resection

/

PVE (Q11-14)

l

FRLV >40% when
ICGR15 =10%
FRLV >50% when
ICGR15 =20%

C.H.U. Reims

Chaudhary et al. J Hepatobil Pancreat sciences 2019
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Optimisation preoperatoire: PVE  cuifom

Effect of structured use of preoperative portal vein embolization
on outcomes after liver resection of
perihilar cholangiocarcinoma

L. C. Franken!®, F. Rassam!, K. P. van LiendenZ, R. J. Bennink2, M. G. Besselink!, O. R. Busch!,
J. L. Erdmann!, T. M. van Gulik! and P. B. Olthof!:?

a Cut-off 2.7 per cent per min per m? b cutofigs per cent/min
Table 2 Postoperative outcomes after liver resection
2016-2019 2000-2015 _ s} 25}
(n=50) (n=141) P B 2
Major morbidity (Clavien—Dindo 26 (52) 82 (58-2) 0-451 i 3
grade> lIlA) i i = i
Liver failure (grade B/C) 2@ 28 (19-9)  0-008 ¥ 1ol o c
Biliary leakage (grade B/C) 16 (32) 45(31-9) 0991 ® ° 3 §
- []
Bleeding (grade B/C) 2 @) 12(85) 0293 g g k. e é
Drainage of intra-abdominal 17 (35) 56 (39-7) 0-534 § 8o . g
abscess 2 .:1;_ ° ° E
90-day mortality 12 23(16-3)  0-009 § ap .'rh O - E
- ° —
gea, £ el ;% ¢
Bl Liver failure £ 8
E= Mortality € 2 o8
20 0 | | | |
= 3 & & &
- @ @ & \\'s‘
®» 15 & & " X2
Nt \ v N v
5 ® °
10 2016-2019 2000-2015 2016-2019 2000-2015

2000—-2005 2006—2010 2011-2015 2016-2019
(n=32) (n=48) (n=61) (n=50)

Franken et al. BJS 2020
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Optimisation préopératoire

C RS E @ CrossMark

INTERVENTIONAL ONCOLOGY

Cardiovasc Intervent Radiol
https://doi.org/10.1007/s00270-018-2075-0

CLINICAL INVESTIGATION

Preoperative Portal Vein Embolization Alone with Biliary
Drainage Compared to a Combination of Simultaneous Portal
Vein, Right Hepatic Vein Embolization and Biliary Drainage
in Klatskin Tumor

Arnaud Hocquelet' - Charalampos Sotiriadis' - Rafael Duran' - Boris Guiu? -
Takamune Yamaguchi® - Nermin Halkic® - Emmanuel Melloul® - Nicolas Demartines® -

Alban Denys'

PVE + BD LVD + BD p value

Age (years) 62 (54-68) 60 (54-71) 0.809
Bilirubin level (umol/1)

Before embolization 243 (189-300) 197 (114-287) 0.522

3 weeks 18 (15-21) 20 (1747) 0.410

Day 5 post-surgery 27 (18-60) 48 (28-60) 0.806
Prothrombin time (%)

Before embolization 87 (77-100) 80 (65-100) 0.624

3 weeks 85 (75-100) 85 (70-100) 0.915

Day 5 post-surgery 65 (60-75) 77 (71-95) 0216
FRL before (cc) 429(391-560) 517(310-828) 0.631
FRL ratio before (%) 31 (24-33) 30.5 (23-35.5) 0998
FRL after (cc) 531 cc (500-626) 845(693-960) 0.016
FRL ratio after (%) 39 (36-42) 423 (34-47) 0.521
eFRL after (%) 37 (30—44) 58 (54-71) 0.017
%FRL hypertrophy 31.3 (12-40) 67 (29-123) 0.078
Hospital stay after surgery (days) 44 (43-55) 14 (8-37) 0.114
3-month postoperative mortality 2 0 0429

Hocquelet et al. Cardiovasc interv radiology 2019
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ALPPS: NO

High mortality after ALPPS for perihilar
cholangiocarcinoma: case-control analysis including the
first series from the international ALPPS registry

Pim B. Olthof’, Robert J.S. Coelen’, Jimme K. Wiggers', Bas Groot Koerkamp®, Massimo Malago®,
Roberto Hernandez-Alejandro® >, Stefan A. Topp®, Marco Vivarelli’, Luca A. Aldrighetti®,
Ricardo Robles Campos?, Karl J. Oldhafer'?, William R. Jarnagin'' & Thomas M. van Gulik'

C 100 _ Median OS ALPPS: 6 months D 100
90 Controls: 27 months 90-

80 'L 80+

U T
T 404 T 40-
Q [«
3 30 3 304
20+ 20+
104 - ALPPS 10+
. P=0.048 == Controls 0 P=0.293
0 12 24 36 0 12 24 36
Time [months] Time [months]
Patients ALPPS: 11 2 2 22 18 1" 6
atrisk: Controls: 18 1 6 15 1" 2 2

Olthof et al. HPB 2016
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CCH: Contre-indications a la chir c«orm

1. Métastases (péritoine, poumon ...)

2. Métastase ganglionnaire régionale a distance
(TC)

3. Envahissement controlatéral de ’artére et ou
artério-porte

4. Atrophie d’un foie avec envahissement
controlatéral de la branche portale



CCH: Chirurgie = Résection R0

Résection complete avec une marge de résection
saine (R0):

Rationnel?



4

Résection R0O: Rationnel

100 4
80
] \—\_\_\-‘ 33%
— 60 -
S
|- - - 7. i T rrr e
E 1 8  Saessssses 0/
a3 . 31% RO [*"
| fsannsnnn "
20 gl s - R1
- . R S R o
| v el 2 00 P
‘ 11% — =
0L, ; . . , , : : R2.-"
0 |2 24 36 48 60

Months since surgery or palliative procedure

Baton et al. JACS 2007



CCH: Chirurgie = Résection R0

Résection complete avec une marge de résection
saine (R0):

Etendue de cette marge ?
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Résection RO: Etendue de la marge c«im

The Pattern of Infiltration at the Proximal Border
of Hilar Bile Duct Carcinoma
A Histologic Analysis of 62 Resected Cases

Eiji Sakamoto, MD, Yuiji Nimura, MD, Naokazu Hayakawa, MD, Junichi Kamiya, MD, Satoshi Kondo, MD, Masato Nagino, MD,
Michio Kanai, MD, Masahiko Miyachi, MD, and Katsuhiko Uesaka, MD

25+
length of free resection % of anastomotic - B vih anastomoric recurrence (v=S)
margin reccurrence ] without anastomotic recurrence (n=57)
§ 159
<2,5mm 18 % ;
2,5 -5mm 10 % 2%
A
> 5 mm 0% 51
oL e——]
0 5 10 15 20 25

Proximal tumor-free resection margin (mm)

Sakamoto et al. Ann Surg 1998.
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Résection R(: Marges

Specimen margin : % % \
Duct margin (for frozen section)
Additional margin (as needed)
% Group A Group B
N=54 N=19
RO Resection RO Resection
Duct margin - Duct margin -
Specimen margin - | | Specimen margin +

!\% g\\

Radial margin

Distal margin

Wide

Narrow

Group B

Group C

N=19
RO Resection R1 Resection
Final duct margin - Final duct margin +
Initial duct margin + Initial duct margin +
Specimen margin + Specimen margin +

Endo et al. Ann Surg oncol 2008.
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Résection R(: Marges

Probability DSS

1.0 4

08 —

o
o
|

o
IS
|

02 4

00 H

Y

P=0.010

Wide

N=19

N=28 N

T

arrow

I I I I I I 1 |

0 12 24 3% 48 60 72 8 9% 108 120

Follow-up (months)

|

Endo et al. Ann Surg oncol 2008.
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Résection RO: Recoupe?

Overall survival

Additional Resection of an Intraoperative Margin-Positive
Proximal Bile Duct Improves Survival in Patients With
Hilar Cholangiocarcinoma

Dario Ribero, MD,* Marco Amisano, MD,* Roberto Lo Tesoriere, MD,* Stefano Rosso, MD, MSc,
Alessandro Ferrero, MD,* and Lorenzo Capussotti, MD*

—  Primary RO resection (Group 1)
-~ = RO resection after additional resection (Group2)

.
-------

Amelioration de la survie

2
0.4
0.2
00
0
N° atrisk
Group 1 48
Group 2 1
Group 3 8

-
(X

34

Ribero et al. Ann Surg 2011



Résection R0: Recoupe?

Residual Carcinoma In Situ at the Ductal Stump has a Negative
Survival Effect

An Analysis of Early-stage Cholangiocarcinomas

Tetsuo Tsukahara, MD," 7 Tomoki Ebata, MD," Yoshie Shimoyama, MD,} Yukihiro Yokoyama, MD,"
Tsuyoshi Igami, MD,* Gen Sugawara, MD,* Takashi Mizuno, MD,* and Masato Nagino, MD*

(%) (%)
100 100
|
e A RO
:] P<0.001*
80 4 B:Rlcis = P<0.001* 80 1
| P=0.012*
—===- C:Rlinv
60 '1 60 4
| 50.0%
| ]
40 4 : , 40 -
= 35.1%
1
20 4 : 20 4 A: RO without additional resection
- ‘ | p=0.008+
| v B: Rlcs P=0.602*
| | 3.5% . ] P=0.038% _|
0 4 w 0 4 —-—-- C:ROafter additional rescction
S— T Y T T T L ' ' ' . ’
0 | 2 3 4 5 0 1 2 3 4 5

Tsukahara T et al. Ann Surg 2017



Recoupe: BilIN (HG)

ORIGINAL ARTICLE

Prognostic implication of high grade biliary intraepithelial
neoplasia in bile duct resection margins in patients with resected
perihilar cholangiocarcinoma

RO group HGBillNgroup  Rlgrop  P-

(n=217) n=18) m="T) value

Adjuvant chemotherapy (%) 38 (17.5) §(444) 4(338) 001
Adjuvant radiotherapy (%) 9(4.1) §(444) 19(26.7) <00l
Recurrence (%) 149 (68.7) 9(500) 56 (78.9) 044
Site of recurrence

Locoregional (%) 49(329) 4(444) 18(32.1) 16

Sysemic (%) 100 (68.7) 5(556) 38(67.9)
Time of recurrence

Early recurrence (%) 69 (46.3) 3(333) 21(482) 339

Late recurrence (%) 80 (53.7) 6 (66.7) 29(51.8)

Abbreviations: HG BillN, high grade biliary intraspithelial neoplasia; R0, no tumor at margin; R 1 microscopic
tumor at margin.
Cutoff: 1y.

o ] -
a 8

¢

Sunvival probablity
Q
N
4]

:
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5 ~Y
§

-]

Survival probabity
3

e
N
n

g

OS: al patients

Samen —+ D — -G BN
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C.H.U. Reims

Strata

“ ~a
\‘
&
‘I\N \)\ -
p=0.13 e
a s
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Number at risk
=7 44 " o
18 5 o o
71 10 2 o
o 13 10 15
Yeers
DFS: all patients
Hywta 4 RD e . ]
;. L
gy il
s |
=, S
e y R -
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.
o 5
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Number at risk
27 =0 a o
18 4 o o
71 s 2 0
o s 10 15
Yeors

Shin et al. J Hepatobil Pancre Sc 2020



Resection R0: Marge distale  cuitm

Clinical value of additional resection of a margin-positive distal
bile duct in perihilar cholangiocarcinoma

S. Otsuka'2(), T. Ebata'®, Y. Yokoyama'®, T. Mizuno!®, T. Tsukahara'2, Y. Shimoyama?, M. Ando®
and M. Nagino'

! Division of Surgical Oncology, Department of Surgery, and ?Department of Pathology and Clinical Lat ies, Nagoya University Graduate School
of Medicine, and *Data Coordinating Centre, Dey of Ad d Medicine, Nagoya University Hospital, Nagoya, Japan
Correspondence to: Professor M. Nagino, Department of Surgery, Nagoya University Graduate School of Medicine, 65 Ts i-cho, Showa-ku, Nagoya

466-8550, Japan (c-mail: nagino@med.nagoya-u.ac.jp)

Fig. 2 Kaplan—Meier analysis of overall survival of patients
with frozen-section-positive distal bile duct margin, according
to type of additional resection
PD
————— BDR, RO
BDR, R1
e it No AR
ol
1
80 - l'}
=
7] ottt S e Y
€ 5
s 60 1
= —
: \
a O L,
= L——
g 40 - SIS FPaSASsts
30
20 |-
10
] 1 1 1 1
(o] 1 2 3 - 5
Time after surgery (years)
No. at nisk
PD 9 9 8 6
BDR, RO 21 17 10 5
BDR, R1 23 17 8 2
No AR 21 13 - 0

P=0-025 (pancreatoduodcnectomy (PD) versus bile duct resection (BDR),
RO), P=0-254 (BDR, RO versusr BDR, R1), P=0-019 (BDR, RI versus no
additional resection (AR)) (log rank test).

Otsuka et al. BJS 2019



Marge radiaire C.H.U. Reims

ORIGINAL ARTICLE

A Study on Radial Margin Status in Resected
Perihilar Cholangiocarcinoma
Kentaro Shinohara, MD,* Tomoki Ebata, MD,* Yoshie Shimoyama, MD,{ Takashi Mizuno, MD,*

Yukihiro Yokoyama, MD,* Junpei Yamaguchi, MD,* Shunsuke Onoe, MD,*
Nobuyuki Watanabe, MD,* and Masato Nagino, MD*

— A, KU resection
e :' p<0.001*
—_— B. RM positive p<=0.001%*
C, DM positive with j p—0.583*%
100 RM negative
|80
3
= 60
= 40
2
o
20
0o
o 1 2 3 53 5
No. at nisk Time after surgery (years)
A 393 346 244 164
B 52 45 22 8
C 33 o F 11 6

FIGURE 3. Overall survival according to surgical margin status.
RM indicates radial margin; DM, ductal margin. "Log-rank test.

Shinohara et al. AnnSurg 2019
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CCH: Principes de la chirurgie cxirm

® Dans tous les cas:
— Résection de la VBP et la convergence biliaire
— Curage Gg
— Résection hépatique
— Reconstruction biliaire
® En fonction de I’extension locorégionale:

— Résection et reconstruction vasculaires
— DPC (ou résection de la VBP 1ntrapancreatique !)



Oncologic Resection for Malignant Tumors of the Liver

\".
A
§ \
\
§.
N

Shefali Agrawal, MD"*, and Jacques Belghiti, MDj

(Ann Surg 2011;253:656-665)

TABLE 4. Summary of Recommendations for Oncologic Resection of

Malignant Tumors of the Liver

Intrahepatic Hilar

Operative Cholangio-|  Cholangio-
Procedure HCC  Carcinoma| Carcinoma [CLM  Non-CLM
Anatomic resection + +
Width of resection margin

<] cm + + +

| cm +

2 cm +
Major vascular resection + + + + +
Regional lymph node dissection ~ + - + >5 | + -




Gepb
Typ e 1 c.u.u.Y{eams

(%)

100 —— 0— A, Right hepatectomy

g P=0.0030"
83.3% 0 B, Other resection —

0" ] 1 ] | 1 1 1 ] 1 ]

0 1 3 5 7 10 (years)
No at risk
A I8 16 13 7 4 1
B 13 10 3 2 ] |

FIGURE 5. Survival according to surgical procedure in pa-
tients with nodular or infiltrating hilar cholangiocarcinoma
who tolerated surgery and did not have pM1 disease. *By
log rank test.

lkeyama et col. AnnSurg 2007
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Type 1: Pourquoi?

Envahissement artériel hépatique : 5%

Distance tumeur-adventice < 1mm: 74%
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Type 2 ou 3

Caudate fobe

N Q
A >
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B3

Nimura et al. World J Surg 1990



HPB, 2005; 7: 263-267 @

Taylor & Francis O
Taylor & Francis Croup
The importance of complete excision of the caudate lobe in

C.H.U. Reims
resection of hilar cholangiocarcinoma

SANDER DINANT', MICHAEL F. GERHARDS?, OLIVIER R. C. BUSCH,
HUGO OBERTOP', DIRK J. GOUMA' & THOMAS M. VAN GULIK'

3

Resection segment |

Survival (%)
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1

|

No Resection segment |
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Type 11 ou I1I gauche

Courtesy to Pr Castaing and Pr Vibert
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Type 11 ou III gauche
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Type 111 droit

Courtesy to Pr Castaing and Pr Vibert
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Type 111 droit




Gepb
Typ e IV c.n.u.Y{eams

Type!  Typell Typellla Type llla+

Type lllb Type lllb+ Type IV Type IVa Type IVb  Type V

1]
o LYY Yy

Bismuth-Corlette Classification Japonaise

Ir

lifa lilb v




a Schematic of RH and A-RT

Type 1V




Y
Type IVa

B5+8

P4 stump

B6+7

d Schematic of RH and A-RT

Matsumoto et al. BJS 2014
Minami et al. WJS 2020
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{17 2P
Supraportale (85% des cas)

Infraportale (15% des cas)

Courtesy to Pr Castaing and Pr Vibert



¥
Type 1VDb

Supraportal type Infraportal type
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Natsume et al. Ann Surg 2012
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Type 1V Y(

Surgical resection for Bismuth IV perihilar cholangiocarcinoma

Patient (n) Stade IVB Stade IVA Résection Résection RO résection  R1 résection *Lnf+
Majeur vasculaire
216 (332) 33 (15%) 183 (85%) 153 (71%) 131 (60%) 156 (72%) 52 (24%) 127 (59%)
100
Resected
————— Unresected
80 b
= 60|
;-
2 ‘\
& 40} ~
20 B 2
1 1 e =
o 1 2 3

Time after surgery (years)

Ebata et al. BJS 2017



4

C.H.U. Reims

RO-resection in hilar cholangiocarcinoma

Reference

Jarnagin®
Capussotti®
Kawarada’
Seyama®
Kawasaki’
Kondo!?
Jitsma'!
Hemming'2
Sano'?
DeOliveira'4
Miyazaki'>
Lee 16
Gulik!?
Young'?
Saxena!®
Cannon?’

Period

1991-2000
1988-2001
1976-2000
1989-2001
1990-2001
1999-2002
19862001
1997-2004
2000-2004
1973-2004
19812004
2001-2008
1988-2003
19942008
1992-2009
1992-2010

RO
Volume, resection,
resected /v %o pNL. %

8.0 78 24
2.6 89 39
35 64 —_
4.5 64 52
6.6 68 44

100 [NOSEN 38
2.6 64 38
6.6 80 21

204 61 —_—
54 I 28°
6.7 63 48

37.8 71 24
6.2 —
595 46 57
2.3 64 29
31 63 15

~ 20 - 40 % R1-resections !

Nagino M et al., Ann Surg 2012



R1: Facteurs limitants

© intrahepatic bile duct margin
 (left / right)

Biliary confluence

@ portal bifurcation
© right hepatic artery

4
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Courtesy to Pr Neuhaus



Augmenter le taux de RO (1): {i’(‘}
Berlin concept

C.H.U. Reims

No touch : aucune dissection hilaire, résection systématique de la veine porte
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(a) Overall patient survival (b) Patient survival of the study cohort
(n = 100, perioperative mortality excluded)
Percent Percent P=002]

100 \-.,\ 100 '11
80 ‘I_l_l_ll_I 80

60 I_| 60

40 40 === Group A
Hilar en-bloc resection
(n=150)
20 == Hilar en-bloc resection 20 Group B
Major hepatectomy Maj or hepatectomy
| | | | | | L (@550) | | |
0 1 2 3 4 5 0 1 2 3 4 5
Years after liver resection Years after liver resection

Neuhaus P et al., Ann Sur Oncol 2011
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PVR without PVR Odds Ratio Odds Ratio
Ebata 2003 2 52 5 108 140% 0.82[0.15, 4.40)
Gerhards 2000 4 10 14 98 19.8% 4.00 [1.00, 15.99]
Hemming 2011 1 42 4 53 81% 0.30[0.03, 2.78)
Lee 2000 4 29 3 83 159% 4.27 [0.89, 20.36]
Lee 2010 1 40 4 262 82% 1.65[0.18,15.18]
Miyazaki 2007 3 34 5 118 17.4% 2.19 [0.50, 9.66]
Mufioz 2002 2 10 0 18 42% 1088047, 252.21] >
Neuhaus 1999 & 23 2 43 124% 4.32 [0.73, 25.65]
Total (95% CI) 240 783 100.0% 2.31[1.21, 4.43) .
Total events 21 37
Heterogeneity. Tau®= 0.05, Ch= 7.46, df= 7 (P= 0.38); F= 6% =0 o1 0‘-1 1% 100{

Test for overall effect Z= 253 (P = 0.01) PVR without PVR

Augmente significativement la mortalité...

PVR without PVR Odds Ratio Odds Ratio
study or Sub | : S M al - - Al et MUH, Rand A-H, Rand £
Ebata 2003 5 47 36 98 13.7% 0.21 [0.07, 0.57] e
Hemming 2011 16 42 20 53 156% 1.02 [0.44, 2.34) —t
lgami 2010 23 59 90 176 18.4% 0.48 [0.27, 0.85] ]
Konstadoulakis 2008 5 14 10 35 10.9% 1.39[0.37,5.18) —
Lee 2010 12 38 109 264 168% 066 [0.32, 1.386] ey
Miyazaki 2007 5 34 35 118 1386% 0.41[0.15,1.14) e
Mufioz 2002 2 10 7 18 7.5% 0.39 [0.08, 2.42] ! T
Neuhaus 1999 9 14 0 24 35% B8464[4.25 1683.73] —
Total (95% C1) 268 786 100.0% 0.66 [0.36, 1.21]
Total events 77 307
Heterogeneity: Tau®™= 0.44; Chi*= 1959, df= 7 (P = 0.007); "= 64% F + 3 + 1
Testfor overalleffect Z=135(F =018) —_ - PVR1 withnmigvﬁ 10

Pas d’impact évident sur la survie a 5 ans...

J Gastromntest Surg (2013) 17:1107-1115



Augmenter le taux de R0 (2): {\;(}
Nagoya Concept

Right sided
Bismuth I, Illb et IV

AHG jamais infiltrée

Hépatectomie D élargie au S1 + S4b
Reconstructions Artérielle peu fréquentes

C.H.U. Reims

Left sided
Bismuth llla, IV

AHD infiltrée

Hépatectomie G élargie au SAD
Reconstructions Artérielles fréquentes

Boudjema et al. J Gastroenterol 2013
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N

Mizuno et al. Surg oncol 2019
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Clinical Significance of Left Trisectionectomy for Perihilar
Cholangiocarcinoma

An Appraisal and Comparison With Left Hepatectomy

Left Hepatectomy  Left Trisectionectomy

(n=115) (n=86) P
Stage <0.001
Il 26(22.6) 4(47)
[A/IIB 23 (20.0) 2023)
[VA 46 (40.0) 73 (84.8)
[VB 20(174) 1(8.1)

Natsume et al. Ann Surg 2012



Length of resected right posterior bile duct (mm)
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Augmenter le taux de RO (2)
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TABLE 3. Survival Analysis

Survival (%) 5 Multivariate
Univariate
Variable n 3-year S-year P Relative Risk (95% CI) P
R
0 154 50.5 423 0.002 1.00 0.049
lor2 45 254 7.9. 1.57(1.01-2.47)

a
@)
| |
Left hepatectomy Left triscctioncctomy
(n=99) (n=74)

Supraportal type

Natsume et al. Ann Surg 2012
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Role of anatomical right hepatic trisectionectomy for perihilar
cholangiocarcinoma

N. Matsumoto!, T. Ebata', Y. Yokoyama!, T. Igami!, G. Sugawara!, Y. Shimoyama? and M. Nagino!

BN

Stump of right )

portal vein

P4 stump

Matsumoto et al. BJS 2014



Length of resected left hepatic bile duct (rmm)

50

40

20

10

Augmenter le taux de RO (2)

— %

who had A-RT was 84, 42 and 27 per cent. These survival
rates were no different between the two groups (P=0-187),

despite the presence of more advanced disease in the A-K'1

group (Table 1).

4
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Surgical Strategy for Hilar Cholangiocarcinoma LT
of the Left-Side Predominance e

Current Role of Left Trisectionectomy

Isamu Hosokawa, MD, Hiroaki Shimizu, MD, Hiroyuki Yoshidome, MD, Masayuki Ohtsuka, MD, Atsushi Kato, MD,
Hideyuki Yoshitomi, MD, and Masaru Miyvazaki, MD bt

Annals of Surgery * Volume 259, Number 6, june 2014

2001 - 20012 : 61 patients

N=29 N=32

Period 1 : 3/29 (10%) d’hépatectomie gauche étendue 5/8/1
Period 2 : 15/32 (46%) d’hépatectomie gauche étendue 5/8/1



TABLE 5. Length of Tumor Free-Margin for Bile Ducts

Period 1 Period 2
(20012007, n = 29) (2008-2012, n = 32)

LH(n = 26) LTS(n=13) IHin=17) LTS (n=15)

Proximal side

Negative ductal margin 17 2 15 13
Wide ductal margin (>5 mm)* 4 26% I 10 75%
Narrow ductal margin (<5 mm) 13 | 3 2

Distal side

Negative ductal margin 23 2 14
Wide ductal margin (=5 mm) 20 2 14
Narrow ductal margin (<5 mm) 3 0 2 0

*The wide proximal ductal margin ratio was significantly higher in period 2 (21/28, 75.0%), as compared with that in period
1 (5719, 26.3%) (P < 0.05).

TABLE 7. Surgical Morbidity and Mortality

Period 1 Period 2
(2001-2007, n = 29) (2008-2012,n = 32)

LH (n=26) LTS(n=13) LHin=17) LTS (n = 15)

Morbidity 13 (50.0%) 2 (66.7%) R(47.1%) 8(533%)
Hyperbilirubinemia 2 0 0 1
Bile leak from liver stump 2 0 B +
Intra-abdominal abscess 4 0 2 1
Bihoentenic anastomosis leakage 5 1 K |
Wound infection - 1 3 0
Pleural effusion 5 1 k! 2
Sepsis 3 0 2 1
Pneumonia 3 0 1 0
Rupture of pseudoaneurysm 1 0 0 0
Mortality 2(7.7%) 0(0) 0(0) 0(0)

=g



100 T e Period 1 (2001-2007) (n=29)
=
j 80 - == Period 2 (2008-2012) (n=32)
=
= P=0098
E 60
2 40 -

20 A

0 T = 6 5 ik " T

0 2 4 6 b

Time, yr

FIGURE 5. Survival after left-sided hepatectomy for hilar
cholangiocarcinoma according to the operative period.

CONCLUSIONS

Our recent strategy for HC of left-side predominance improved
proximal ductal margin status, without affecting postoperative mor-
tality, probably leading to better survival after surgery. Therefore,
LTS should be aggressively performed in patients with good hep-
atic functional reserve, even if the tumors are possibly resectable
by LH.



Augmenter le taux de RO (2)
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1.0
g e
2 o.s
% 1 = \.‘.M
@
» 0.6 H_ 3, OO
=3 1 -,y , SRoroup
s 0.4 SR groups L dluy
2 vs Log rank k_iu
T —, 1 1
0.2 HAR group Q027 HAR oroue
0.0
(] 12 24 36 48 60 muoneh)
Number
at nsk
SR group 181 1449 a7 48
HAR group 28 17 10 5
(b)
e 10
2
@
g- 0.8
‘5_ 0.6
5
3 0.4
o«
0.2
o0 (Mcath)
Num%.r 12 249 36 48 S0
at risk
SR group 181 145 a7 a8
HAR group 28 17 10 5

C.H.U. Reims

(a)
1.0
g %
= 0.8 X 1
=
= "Lz
g o6 ﬁ
=8 SR group - = = SR
3 0.3 Epetd Log rank '— I
= HAR group £=0. 750 T e
0.2 |
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0.0
o 12 23 36 48 60 (nonn)
Number
at risk
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o
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0.2
0.0
12 24 36 as 60 (Month)
Number
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Noji et al. J Hepatobiliar Pancreat Sciences 2016
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Résection simultanée artérielle et portale

(%)
100 13
k.1 . g
TABLE 3. Morbidity and Mortal'rty in 50 Study Patients %&U a - Az With simultangous resection (n=54) J P=0.013¢
RS = o 8 2 B: Without any vascular resection (n=211)
Without complication 23 (46.0%) s .
With complications 27 (54.00) bkt \—L @
T
Intra-abdominal abscoss 13 OO, . SE0%
E C . 60 L& '“‘mm .
Wound infection 9 ‘ O 47 6%
Bile leakage from liver stump 9 . e R
Liver failure 7 Y 0—4 36.3%
TR o 30.3%
Bacteremia 3 [ e
Leakage of hepaticojejunostomy 3
Intra-abdominal bleeding 2 201 R
Leakage of pancreatojejunostomy 1
Portal thrombus 1 ol
Relaparotomy 5 (l0.0%) 0 | ) ) 4 3 %
Mortality 1 (2.0%) Years afier surgery
No. a1 risk
A S0 3l 14 6 1 2 1
K2l 157 10z n 51 4 24

FIGURE 6. Survival for the 50 study patients and the 211 patients with perihilar cholangiocarcinoma who underwent resection
without vascular resection at the same period. *A log-rank test.

Nagino et al. Ann Surg 2010
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Surgical resection for Bismuth IV perihilar cholangiocarcinoma

Patient (n) Stade IVB Stade IVA Résection

Résection

RO résection R1 résection *Lnf+
Majeur vasculaire
216 (332) 33 (15%) 183 (85%)

153 (71%) 131 (60%) 156 (72%) 52 (24%) 127 (59%)

Survival (%)

No vascular resection
Vascular resection
20

1 1 |
o 1 2 3
Time after surgery (years)

Ebata T. et al. Br J Surg 2017



Evolution of Surgical Treatment for Perihilar {A}
Cholangiocarcinoma C.H.U. Reims

A Single-Center 34-Year Review of 574 Consecutive Resections

Masato Nagino, MD, PhD,* Tomoki Ebata, MD, PhD,* Yukihiro Yokoyama, MD, PhD,* Tsuyoshi Igami, MD, PhD,*
Gen Sugawara, MD, PhD,* Yu Takahashi, MD, PhD,* and Yuji Nimura, MD, PhD7

TABLE 3. Univariate and Multivariate Analyses for Mortality

Multivariate
Risk Ratio (95%
Variables No. Patients Mortality (%) Univariate, P Confidence Interval) P
Age.y 0.658
<65 279 12 (4.3)
=65 295 15(5.1)
Sex 0.532
Female 193 7(3.6)
Male 381 20 (5.2)
Jaundice on admission 0.281
Absent 165 5(3.0)
Present 409 22 (5.4)
Preoperative cholangitis =0.001 0.031
Absent 464 15 (3.2) 1
Present 110 12 (10.9) 2.53 (1.09-5.90)
Liver function (ICGK)* =0.001 0.003
=0.140 390 9(2.3) 1
=0.140 168 18 (10.7) 3.68 (1.56-8.67)
Extent of liver resection 0.428
=50% 239 9 (3.8)
=50% 335 18 (5.4)
Combined PD 0.142
Absent 500 21 (4.2)
Present 74 6(R 1)
Combined PV and/or HA 0.201
Absent 344 13 (3.8)
Present 230 1446 1)
Operative time. h 0.002
=10 224 3(1.3)
=10 350 24 (6.9)
Blood loss. mL =0.001 0.043
=2500 386 9(2.3) 1
=2500 188 18 (9.6) 2.62 (1.03-6.66)
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Augmenter le taux de RO (2)

, Surgical Procedure, % Bismuth RO S-Year Survival, %
Volume, Type IV, resection,

Reference Period Resected, N resected /v Hx PV HA PD Y pN1, % % Mortality, % All R0
Jamagin® 1991-2000 80 80 78 1l 0 3 — 24 78 100 27 —
Capussotti” 1988-2001 36 26 89 14 3 0 0 39 89 2.8 27 29
Kawarada’ 1976-2000 87 35 75 8 0 3 - - 64 2.3% 26 -
Sevama® 1989-2001 58 45 00 16 0 16 28 52 64 0 40 46
Kawasaki’ 1990-2001 79 6.6 96 6 3 16 47 44 68 13 —_ 40
Kondo'” 1999-2002 40 10.0 78 20 20 18 15 38 95 0 — —_—
Jitsma'! 1986-2001 42 26 00 17 9 0 - 38 64 1.9 22 -
Hemming'? 1997-2004 53 6.6 08 43 6 8 5 21 80 94 35 45
Sano" 2000-2004 102 204 00 22 5 7 — — 61 0 44 —
DeOliveim™ — 1973-2004 173 54 20 0 0 0 - 289 19 54 10 30
Miyazaki'® 1981-2004 161 6.7 8 25 6 4 —_ 48 63 6.8 - 36
Lee! 2001-2008 302 378 89 13 2 2 17 24 71 1.7 33 47
Gulik!? 1988-2003 99 6.2 38 18 0 0 - - 31 10 20, 33t -
Young'® 1994-2008 83 55 93 39 10 2 — 57 46 12 20 3
Saxena "’ 1992-2009 42 23 00 26 0 0 2 29 64 24 24 —
Cannon® 1992-2010 59 3 83 - —_ 15 63 5.1% <20 —
This study 1977-2000 188 18 93 31 3 12 41 50 75 10.1 23 30

2001-2005 168 336 08 35 15 12 30

2006-2010 218 436 99 41 21 15 I U8 I8 14 138 145




Evolution of Surgical Treatment for Perihilar {ff}
Cholangiocarcinoma C.HU. Reims

A Single-Center 34-Year Review of 574 Consecutive Resections

Masato Nagino, MD, PhD,* Tomoki Ebata, MD, PhD," Yukihiro Yokoyama, MD, PhD," Tsuyoshi Igami, MD, PhD,’
Gen Sugawara, MD, PhD,* Yu Takahashi, MD, PhD," and Yuji Nimura, MD, PhDt

Des marges RO chez des patients NO

MO and RO _and pNO patients MO and RO and pN1 patients
(%) (%)
100 92 6% 100
— A: 2001~ 2010
= P <0.001" 90
e —B: 1977~2ooo:| =
80 |- i =— A: 2001~ 2010
:I P =0.647"
70 - 70 — — B: 1977~ 2000
60 60 —
50 50
40 - 4a25% 40
30 30 |
20 |- 20 }
s pNO 10 | pN1 14.6%
o 4 \ ‘ 1 & By L 1 58 2 1 L
(o] 1 2 3 4 5 o 1 2 3 4 5
Years after surgery . Years after surgery
No. at risk No. at risk
A:-164 147 93 59 A:101 77 31 9
B: 79 64 45 32 B: 41 33 15 6

Nagino M et al., Ann Surg 2013



Survie a 5 ans

Actual 5-Year Survivors After Surgical Resection of Hilar
Cholangiocarcinoma

Thuy B. Tran, MD', Cecilia G. Ethun, MD?, Timothy M. Pawlik, MD, MPH, PhD**, Carl Schmidt, MD*,

Eliza W. Beal, MD*, Ryan C. Fields, MD®, Bradley Krasnick, MD®, Sharon M. Weber, MD®, Ahmed Salem, MD®,
Robert C. G. Martin, MD?, Charles R. Scoggins, MD’, Perry Shen, MD®, Harveshp D. Mogal, MD®, Kamran Idrees,
MD’, Chelsea A. Isom, MD’, loannis Hatzaras, MD'’, Rivika Shenoy, MD'’, Shishir K. Maithel, MD?, and
George A. Poultsides, MD, MS, FACS'
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Récidive apres chirurgie R0

100 ~ —— A, RO resection

. :| P <0.001*
-== B, RI resection

80

60 -

60% de récidive
a5ans

Recurrence free survival (%)

i
. . 38-3%
40 |- i
E"-.
24.0%
'
W ¢ e
Y 10.4%
g TREmma—— 5,
i
0 L I ; | | | | | | | |
o 1 2 3 4 5 6 1 8 9 10

Years after surgery

Komaya. et al. Surgery 2018
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Récidive apres chirurgie R0

Univariable and multivariable analyses of recurrence-free survival in RO resection patients (N = 340).

Variables Patients, n Recurrence-free survival Univariable P-value Multivariable
Median (y) S5y.% HR (95% CI) P-value
Combined vascular resection <0.001
Absent 213 4.0 446
Present 127 1.6 283
Perioperative homologous blood transfusion .005
Absent 234 35 431
Present 106 1.7 279
Histopathologic classification 017
Papillary/Well 104 47 48.1
Moderately/Poorly 236 2.1 34.2
Microscopic lymphatic invasion <001
Absent 108 55 519
Present 232 2.1 321
Microscopic venous invasion <.001 .001
Absent 209 47 489 1.00 (reference)
Present 131 1.5 213 157 (1.19-2.07)
Microscopic perineural invasion 007
Absent 54 6.9 596
Present 286 2.2 344
Lymph node metastasis <.001 <.001
Absent 207 5T 53.6 1.00 (reference)
Present 133 1.3 15.1 2.49(1.89-3.28)
Adjuvant chemotherapy 0.118
Absent 265 3.0 414
Present 75 2.2 27.0

Komaya. et al. Surgery 2018
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Chimiotheérapie adjuvante

Adjuvant gemcitabine monotherapy for resectable perihilar

cholangiocarcinoma with lymph node involvement: a propensity
score matching analysis

Takashi Mizuno' - Tomoki Ebata’ - Yukihiro Yokoyama' - Tsuyoshi Igami' -
Gen Sugawara' - Junpei Yamaguchi' - Masato Nagino'

104
b 104
—— With adjuvant chemotherapy
P=0.001
*1 084 P=0.001
06
® | 06 <
2 d
s 3
3
o.‘ 04 = [ . S
= 024  h
Moo
00+ 0.0 4
No. at risk s . x y * J L ¥ X ¥ L} — T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120 0 12 24 3 P PA 2 o4 o 108 12

Months . at risk

Mizuno. et al. Surg Today 2017
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Transplantation

Age < 50 ans
Cholangite sclérosante
CA19-9 < Nle

Pas de masse tumorale
Stérilisation tumorale
NOMO
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¥
TH: Mayo Clinic

\ 761‘_80/0

e

4 perioperative deaths
8 deaths from recurrence

0 1 2 3 4 5

Years after transplantation

Heimbach et al. Transplantation 2006.
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TH: Mayo Clinic

Entered protocol N = 287

v

External beam radiotherapy (N = 283)
Radio-sensitizing chemotherapy (N = 282)

and/or

Brachytherapy (N = 214)

and/or

Maintenance chemotherapy

2 5 O/O until liver transplantation (N = 183)

p Tumor progression (N = 16) Actively waiting
Noncancer related death (N = 3) (N=2)
Intolerance to treatment (N = 3)

Positive staging (N = 40) - Sta&n_g ;g;?ery

Tumor progression (N = 7) | f—
Noncancer related death (N = 2)
W N« 184 Y N-2n

Orthotopic liver transplant: 25% DV DV
(N =214)

SD Murad et al Gastroenterology 2012, 143




Recurrence-free survival (%)

g
TH: Mayo Clinic

© 100+
. y. . -
e Survie sans récidive
so- i
- 89% (62-77)
b
o
80 — :-‘.
L
3=
beeeg
e .
45% (24-68) :
S
32% (0-53) Mass > 3 cm (N = 23)
20
P < 001
0 T T T T T T T T T T
0 1 2 3 & 5 6 7 8 9 10

Time from presentation to recurrence, death, or last follow-up (yr)
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Table 1. Mayo clinic criteria for inclusion in the transplantation protocol for hilar cholangiocarcinoma

(15-17].

Diagnosis Pathologically confirmed hilar cholangiocarcinoma or CA19-9 >100 ng/ml in the
presence of a radiographically malignant stricture

Tumor Tumor size <3 cm
Distant metastases Absence of distant metastases on CT (and/or MRI) and isotope bone scan
Lymph node Negative EUS-FNA of regional lymph nodes and negative staging laparotomy/
metastases hand-assisted-laparoscopy with biopsy of regional lymph nodes

2

%
> ¥

lumor:
Longitudinal criteria
No size limit

Mantel et ELITA. Plos one 2016.



Transplantation Versus Resection for Hilar Cholangiocarcinoma

An Argument for Shifting Treatment Paradigms for Resectable Disease
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Ethun Ann Surg 2018.



Proportion Surviving

Transplantation Versus Resection for Hilar Cholangiocarcinoma

An Argument for Shifting Treatment Paradigms for Resectable Disease
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Pas
de
CSP

Resection, <3an, NO
Median: 27 mos
T T 1 1 1 1
0 20 60 80 100 120

Time (months)

Ethun Ann Surg 2018.
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TH oui mais ?

Surgical Treatment of
Perihilar Cholangiocarcinoma

Resection or Transplant?

Masato Nagino, MD
S

-Mortalité 90 jours dans le bras chirurgie 12%
-Pas de resection Vx
-Pas de DPC associée
-Résection R0O: 191 patients (NO++)
-Survie a 5 ans: 18% (vs 67% au Japan = TH non CSP)

- T< 3cm, No et non résécable !l

Ethun Ann Surg 2018.
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Conclusion

® Orienter ’hépatectomie en fonction des chances
d’€tre RO en espérant que le malade soit NO

® Tjs avec segmentectomie 1

NIMURA (1990): 98% ; OGURA (1993): 36%
TASHIRO (1993): 31% ; SUGIURA (1994) : 32 %



