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IntraHepatic
Cholangiocarcinoma

Fibrous
Lymphophil
Limits unclear




Intra Ductal Papillary Neoplasm of the Bile Duct - IPNB

Papillomatoses,
Tumeurs Intra-Canalaire et Mucineuses des Voies Biliaires,
Tumeurs Mucineuses des Voies Biliaires

Introduction

7-10% des cholangiocarcinomes

The intraductal papillary neoplasm of the bile duct (IPNB) is char-
acterized by dilated intrahepatic bile ducts filled with papillary or
villous neoplastic biliary epithelium [1-3]. Before the term IPNB
was widely accepted, this entity was called by various names
such as biliary papillomatosis, biliary intraductal papillary
mucinous neoplasm, and mucin-producing bile duct tumor [4-
6]. Although IPNB is basically a non-invasive lesion, quite often

it accompanies adenocarcinoma [2]. In addition, IPNB tends to
spread superficially along the bile duct mucosa [7 8]

Hyo Jung Park, AJR, 2018 Gordons-Week et al. Ann Surg 2016 Jung et al. J Hepatol 2012



Les 2 grandes spécificités du Cholangiocarcinome

cystic plate

VA
Glisson's sheath of il
hilar plate

posterior segment

Lymph Node Invasion Vascular Infiltration



Hepatopathie ou Cholangiopathie ?




Facteurs de Risque des
Cholangiocarcinomes

Intra Hépatique

Péri - Hilaire

35% d’Hépatopathie associée

Hepatopathie Virale B et C
Hépatopathie Alcoolique
Hemochromatose
Maladie de Wilson
Syndrome Métabolique
Diabete

20% de Cholangiopathie associée

Cholangite Sclérosante Primitive
Maladie de Caroli et/ou Kystique des VB
Anomalie de la jonction bilio-pancréatique

Infection Parasitaire en Asie Sud-Est
Clonorchisis Sinensis et Opisthorchis Viverrini

Incidence la plus élevé du monde en Thailande : 100 / 100 000 Hab

Tyson et al. Hepatology 2011 Sripa et al.

PLoS Medecine 2011 Palmer et al. J Hepatol 2014



Risk factors for intrahepatic and extrahepatic cholangiocarcinoma:

A systematic review and meta-analysis

Oliver Clements', Joseph Eliahoo?, Jin Un Kim', Simon D. Taylor-Robinson’, Shahid A. Khan'*

Division of Digestive Diseases; Department of Metabolism, Digestion and Reproduction, Imperial College London, London, United Kingdom;

RHD: right hepatic duct -

Liver

Gall
bladder®

Sphincter of Oddi—___ g

Ampulla of Vater —"
Duodenum
Intrahepatic CCA risk factors:

“Statistical Advisory Service, Imperial College London, London, United Kingdom

— Cystic duct

« Choledochal cysts (OR 26.71)
+ Choledocholithiasis (OR 10.08)
* Cirrhosis (OR 15.32)

* Cholelithiasis (OR 3.38)

+ HBY (OR 4.57)

+« HCV (OR 4.28)

* Alcohol (OR 3.15)

« Cholecystocholithiasis (OR 1.75)
+|BD (OR 2.68)

+ T2DM (OR 1.73)

« Smoking (OR 1.25)

Intrahepatic CCA

Perihilar CCA

Extrahepatic
CCA

~ LHD: left hepatic duct

—— CHD: commoen hepatic duct

—— Common bile duct

Pancreas

Pancreatic duct

Extrahepatic CCA risk factors:

« Choledochal cysts (OR 34.94)

« Choledocholithiasis (OR 18.58)

« Cirrhosis (OR 3.82)

« Cholelithiasis (OR 5.92)

« HBV (OR 2.11)

« Alcohol (OR 1.75)

« Cholecystocholithiasis (OR 2.95)
« IBD (OR 2.37)

« T2DM (OR 1.50)

+ Smoking (OR 1.69)

Highlights
Choledochal cysts were found to be most strongly associated
with both iCCA and eCCA.

Cirrhosis was a significant CCA risk, with a stronger associ-
ation with iCCA than eCCA.

Choledocholithiasis had a stronger association with eCCA
than iCCA.

In Eastern countries, cirrhosis and HBV conferred a greater
risk of iCCA than in Western countries.

Rising global incidence of iCCA may be linked to increases in
T2DM, cirrhosis, alcoholic liver disease and cholelithiasis.

Journal of Hepatology 2020 vol. 72 | 95-103



Cholangiocarcinome Peéri-Hilaire et non pas Hilaire

Bismuth Classification
“Klastkin Tumor” or “Hilar Cholangiocarcinoma”

rvry

Bismuth, Corlette et al. Surg Gyn Obs 1975




Anatomie du hile hépatique

Biliary confluence

Portal vein

Right hepatic artery
bifurcation

La convergence biliaire est inclue dans la plaque hilaire



Derriere le hile et devant |la veine cave : |le
Segment 1 du foie

This software s intended for professionails

with the objective of therapeutic education.

Images created, displayed or exported by

LiverSP are schematisations of the anatomy

and iiness of the patient, and are not | ASSISTANCE

e HOPITAUX
or precise models representing the actual PUBLIQUE DE PARIS
anatomy of the patient. e AN T LR AN

Les canaux biliaires du Segment 1 se jettent dans la convergence biliaire



Mode de Présentation

* |ctere nu avec une vésicule non distendue
* Plus rarement une cholestase isolée

e Deux problemes initiaux
* Eliminer une autre diagnostic de sténose hilaire

* Evaluer la stratégie thérapeutique avant d’envisager le traitement de l'ictere
et donc la mise en place d’une prothese...



L'échographie hépatique
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Dilatation isolée des V

Vésicule Biliaire non distendue



Scanner Abdominal injecté

Petit syndrome de masse visible Persistance du rehaussement au temps portal



IRM avec séquences de diffusion




La cholangio-IRM

Orientation Transversale Orientation Frontale

Vide de signal a la confluence des voies biliaires droites et gauches dilatées



0. gon ,,‘

Analyse de la cholangio-IRM
avant le drainage biliaire




Les diagnostics différentiels des
cholangiocarcinomes hilaires

Bénin

Sténose Inflammatoire a 1IgG4

Cholangite Sclérosante Primitive

Sténose Post-traumatique ou Ischémique des VB
Compression Biliaire due a un cavernome portal

Syndrome de Mirizzi

Buc et al. HPB 2008

Cholangiocarcinome intra-hép. étendu au hile

Cancer de la vésicule biliaire étendu au hile
Pédiculite Néoplasique d’'un cancer du sein

Pédiculite Néoplasique d’'un cancer estomac

Hadjis et al. Br J Surg 1985



Benign hilar bile duct strictures resected as perihilar
cholangiocarcinoma

S. Otsuka2@, T Ebata'@, Y. Yokoyama!© | 'T. Igami', 'T. Mizuno!, J. Yamaguchi!, S. Onoe!®,
N. Watanabe'(®, Y. Shimoyama? and M. Nagino'

2001 — 2016 / Nagoya / Retrospective analysis of Prospective data
707 pts operated for Hilar Chol = 22 Benin Sténosis (3.1%)

Table 1 Patient characteristics and surgical outcomes
Malignant Benign
(n = 685) n=22) Pi
Age (years)* #8 (30-580) A7 (34-80) 05668 Table 2 Diagnostic accuracy of preoperative histological assessment
Sex ratio (M:F) 444:241 14:8 1-000 L L
Jaundice (total bilirubin > 2.0 mg/dl) 441 (64.4) 12 (85) 0-366 . Sensitvity (%) Specificity %) PRV (%) NPV (%) Accuracy (%)
CEA (ng/ml)* 2.3{03-174) 2.7 (09-76) 06133 Bile duct biopsy 382 83 100 100 9 65
CA19-9 {units/ml)* 84 (1-52831) 16 (2-510) 0.002§ Aspiration cytology 483 44 80 00 B 45
I(?G—R15 (%) . 9.2 (1-0-311) 1040 (4.0-20.9) 0-517% Biopsy and/or cytology
Bismuth classification 0-785 2001-2004 55 Q B 100 0 0
I 53(77) 118
I 805 18 2005-2008 167 80 m 98 7 61
" 263 (384 160 2000-2012 181 8 100 100 1 &7
v 304 (44-4) 941) 2013-2016 197 66 100 100 9 67
Duration of operation {min)* GO0 {344-1150) 544 [332-754) 0-043% Cwerall 800 62 a0 ] B 83
Blood loss (mi)* 1328 (46-11115) 1133 (376-3022) 0-313§ o . o -
Duration of postoperative hospital stay (days) 20 (6-213) 20 (12-66) 0.0025 PPV, positive predictive value; NPV, neganive predictve value.
90-day mortality 13(1.0) o) 1.000 . - -
BYS 2019; 106: 1504-1511

107 / 707 (16%) : Pas de Masse TDM / Biopsie Neg / CA19.9 Nle = 11.5 % Benin... Seulement



Intéeréts et limites de la classification des
cholangiocarcinomes hilaires

« Tu‘meur de Klatskin »




La classification de Bismuth et Corlette

vry

Bismuth, Corlette et al. Surg Gyn Obs 1975




La marge biliaire et péri-biliaire

Canal Droit Canal Gauche
<1cm de2a3cm

Biliary confluence

Portal vein

Right hepatic artery
bifurcation




L'union des canaux du lobe gauche ?

« Facile »....

Hépatectomie D élargie au S1 + S4
Reconstructions Artérielle peu fréquentes

Artere hépatique gauche jamais infiltrée

Difficile....

Hépatectomie G élargie au S5 et S8
Reconstructions Artérielles fréquentes
Artere droite rapidement infiltrée

Boudjema et al. J Gastrointest Surg 2013






Le bilan d’extension locale du
cholangiocarcinome hilaire

Extension Biliaire ? Extension Artérielle ? Extension Portale ?



Reconstruction vasculaire

Envahissement de la branche gauche Envahissement et non visibilité de la
de l'artere hépatique branche gauche de la veine porte




Left Bile Duct is longer

Boudjema et al. J Gastrointest Surg 2013
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After a Drop Out of 30% before surgery

S’ e " <
Systematic Bilio Digestive Anastomosis
in PeriHilar Cholangiocarcinoma




Aim : RO in NO patient = 45-50% 5-years OS
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pM0O and RO and pNO patients

92.6%
m A 2001~ 2010

:| P <0.001*

50%

— B: 1977~ 2000

81.0%

42.5%

Eastern Countries

1 2 3 4 5

Years after surgery

Nagino et al. Ann Surg 2013



Nationwide treatment and outcomes of perihilar Actual 5-Year Survivors After Surgical Resection of Hilar

cholangiocarcinoma Cholangiocarcinoma
Mmf!-l'-'lmﬂ wan leeq"‘ | Stiin Fram-*:m' I _l‘rdia G. van dErF‘f“’ | ) ] Thuy B. Tran, MD', Cecilia G. Ethun, MD?, Timothy M. Pawlik, MD, MPH, PhD**, Carl Schmidt, MD*,
Mariehe T.de Boer* | Minneke Coenraad” | LydiM.J.W.van Driel® | Joris L Erdmann Eliza W. Beal, MD*, Ryan C. Fields, MD®, Bradley Krasnick, MD®, Sharon M. Weber, MD®, Ahmed Salem, MD®,
Madia Hzj Mohammad® | Lara Hei™*®* | Heinz-Josef Klompen'® | Eric Tjwa? | Robert C. G. Martin, MD’, Charles R. Scoggins, MD’, Perry Shen, MD?®, Harveshp D. Mogal, MD®, Kamran Idrees,
Liselot Valkenburg-van lersel® | Joanne Verheij*® | Bas Groot Koerkamp® & | MD’, Chelsea A. Isom, MD’, Toannis Hatzaras, MD'’, Rivfka Shenoy, MD'’, Shishir K. Maithel, MD?, and
Fim B. Olthof*™ ' | the Dutch Hepatocellular & Cholangiocarcinoma Group [DHCG) George A. Poultsides, MD, MS, FACS'
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B p<0.001*
R W 1 | positive ] ]:.-:"_|:|_|:|ﬂ|_l'
C, DM positive with :[ p=0.583"
100 M negative
0
5
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MNo. at nsk Time after surgery (vears)
A 303 3446 244 164
B 52 45 g g
i 33 27 11 [

Shinohara et al. Ann Surg 2021



Endoscopic Biliary Drainage and Portal Vein Embolization

3 to 6 weeks

Endoscopic Biliary Drainage Volume >> 0.5% of body
Portal Vein Emb or Venous Deprivation weight (1% if possible)

Coelen, Lancet Gastroenterology 2018 Kobayashi, Surgery 2020



11% Mortalité po. 9,5% Mortalité 3% Mortalité 1,4% Mortalite

153’331525-3B-II-SE-BEET35591?3'3'?155';‘-3';\-1559'5?.7':!8'?:‘2{%:“31EE‘EGEHEE:E-DTEEE‘E1D*
|| | I I D IR DR R I D N I R D D R R R I

Indocyanine green (ICG) test to ewvaluate lver function

Abdominal angiography I
|] MDCT

|][||:| Portal wein embolization for extended hepatectomy

PTED OO0
[N

PTCS for suspected supericial spreading DDD[”””] |] I] [l
[H][”] Replacemeant of bile drained from PTBD or EMEL

iooood Biood donation

D00 =

Frecperative

E broat ment

5 Il Use of closed drain

E [l g of sbsorbabis
E Euiures

x Intra- and postoperative routne use of fresh frozen plasma DD[

E Parenteral nutriion through central venous catheter |:| [”]

L

E ]] Early enteral feeding

o

HHDDDD Postoperative synbiotic traatmen

Nagino et al. Ann Surg 2013



Drainage Biliaire avant Hépatectomie

Pas hépatectomie si Bilirubine > 50 umol/L

40
35 - H
30 -
25 -
20 - [

15 - _

10 -

5 -

a

« 50 50100 104-200 = 200

Preopsrative sarum biliruban {pmolf)

b Right hepatectomy

Postop. maorality (9)

Pas de drainage avant hépatectomie gauche

si le volume de foie restant est suffisant... Farges et al. BrJ Surg 2009



Drainage biliaire endoscopique plutdot que
nercutané du foie qui reste

23 récidives locales chez 455 pts drainés par voie percutanée

- 5.3% en particulier pour drainage > 2 mois

Takahashi et al. Br J Surg 2009



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

randomised controlled trial

Robert | 5 Coelen®, Eva Roos”, Jimme KWiggers, Marc G Bessdink, Codijnl Buts Odvier R C Busch, CornelisH C Dejong, (tt oM van Dalden,
Casper H | vanEijck, Paw Fodkens, Disk | Goumna, Bas Groot Kperkomyp; Michiel W de Haon, Jeanin £ vanHooft, janN Ml zermans, G Matthis Kater
Jan |Koornstro, Kijn Pven Lienden, Adrioon Moelkar, 5teven WM Olde Damink, Jon-Werner Poleg Robert | Porte, Rogier | de Ridder, Joanne Verhei)

Vict owvan Woerden, Enk A | Rovws, Maorce! GW Dijkgroaf ThomasM van Gulikf

Endoscopic biliary Percutaneous transhepatic biliary  p value
drainage [r=17) drainage (n=17)
Death 0 3(11%) 024
Number of complications - - 088+
0 9(33%) 10 (37%)
1 11 {41%) B (30%)
z2 7 (26%) §{33%)

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

Table 3: Severe complications between randomisation and surgery

7 assigned to endoscopic billary drainage 7 amigred o perutaneows trnshepatic bilay dalsage
11 endosopic bilary deainage done 34 had percutanemss ranshepatic bilary dsinage lone
15 had endoecopic B drinagew i addtsonal 1 had percutaneos transhepatic bilay dainagewith

pesastaneous tramhepatic billary drinage additioral endoscople billary diainage
1 had perutanenus trarshepatic biliasy drainage

& dmcortivued 15 decomtineed
5 had laparotomy cnceled § Pt lapaesitneyy cancedied
¥ 3Idedwetninydaysof pactory [ [ 3died befor apamtomy

i dlecwithin 0 days of lapamiomy

i
| 15 competed 0.y follow -Lp after lapemtosy | | | L3 comppietec! 0-coy ollow-up after lapamtosmy |
|

! !
| 27 Induded in Imtention-to-beat anayss |Q— --------- i | ¥ inciodend in imtention- fo- text anabyes |1 --------

Added value of this study
In this multicentre, randomised controlled trial, we randomby
assigned 54 patients with jaundice because of perihilar

cholangiocarcinoma to undergo either endoscopic or

percutanecus transhepatic biliary drainage before a major lver
resection. The trial was prematurely closed because of higher
maortality in the percutanecus transhepatic biliary drainage
group. To our knowledge, this is the first prospective trial in an
unselected group of patients with potentially resectable
perihilar cholangiocarcinoma. Despite early termination, the

trial provides insight into this complex disease.

Endoscopic biltary Peroutaneous transhepatic hilary — pvale
dralnage {n=22} drainage (n=21)
Sy complictions 12 (55} 13 {55 o4g”
Cholangitis 6 %) I{15%) ooy
Intra-abdominal absoes 4 [15%) 210%) 0T
‘Winand infection 1(5%) 1{5%] 10
Pneumonia a 1{5%] 048
Hzemirrhage 1(5%) 210 0
Fortal wein thrombass o 1[5%) 048
Eiliary lezkage 4 [157%;) 210 oy
L failune I(9%) 525%) 0213
Refaparotormy 3(14%) 5 [25%) 045
Deathywithin 30 days
With orwithout resection 3 (14%) B (4cr%) 008
After resection 2 (L =12 5 [45%: nm11) 019

Dtz are n %], o o %; n). " Relrtve risk 1.10, 05% O0073-1.-0; absolute risk diference 10:4%. tRetatve dsk 253
057 O10-51-5-55; absoiube risk diference 35-4%.

Lancet Gastroenterology 2018



Liver Surgery for PHCK : 13% of 3-Month Mortality

Inclusion criteria
Age =18 y
Resectable perihilar cholangiocarcinoma

TABLE 1. Inclusion and Exclusion Criteria for the Low-Risk
Major hepatectomy (right or left-sided hepatectomy)
Surgical exclusion criteria

Cohort Treated in High-Volume Centers
Central liver resections

Distant or intrahepatic metastases (based on final pathology)
Vascular invasion with need of vascular resection (HA or PV). (routine-
PV-resection as part of standard PHC surgery are included)
Liver transplantation
PHC with distal extension with need for pancreaticoduodenectomy
Medical exclusion criteria
American Society of Anesthesiologists (ASA) classification >3
Body mass index =35 kg;’mz
Cardiac disease defined as:
Congestive heart failure onset or exacerbation in 30 days before
surgery
History of angina pectoris within 1 mo before surgery
Myocardial infarct within 6 mo before surgery
History of percutaneous coronary intervention or cardiac surgery.
Atrial fibrillation
Chronic renal failure MDRD > Stage 3: GFR<60 mL/min/1.73 m? or
serum creatinine >1.8 mg/dL or 160 mmol/L
Chronic obstructive pulmonary disease with FEV 1 <80%
Use of anticoagulants:
Non-vitamin K antagonist oral anticoagulants (NOACSs)
Vitamin K antagonist
Clopidogrel
Diabetes mellitus >2 oral antidiabetic drugs or insulin

FEYV, forced expiratory volume; GFR., glomerular filtration rate; HA, hepatic artery,
MDRD, modification of diet in renal disease; PV, portal vein, PHC, perihilar
cholangiocarcinoma.

300+

200+

Center Volume (n)
8
o
1

low-volume expert

centers benchmark centers
| 1 | |
' mmm  benchmark cases 37
: non-benchmark cases

RESULTS

A total of 1829 consecutive patients with PHC underwent a
major liver resection at the 24 participating centers over the 5-year
study period, of which 708 (39%) qualified as low-risk (benchmark)
cases, constituting the study population. o 35

249

59

13

69 30 33 26 51 39

I
|
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I
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|
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Perihilar Cholangiocarcinoma — Novel Benchmark Values for Surgical and
Oncological Outcomes From 24 Expert Centers. Mueller et al. Ann Surg 2021



Benchmark
75th Percentile

Operation time <8 h 1007 .. . - Asian
Blood loss <1100 mL =N — non-Asian
Intensive care unit stay <2 days '
Hospital stay <19 days
Postoperative morbidity at 3 mo 0.75-
Any complication <87%
Clavien-Dindo Grade = 3a < 70% =
CC1 <30.5 3
l-year hospital readmission rate <31% @ 0,504
Liver failure — all severities < 35% B
Grade A <5% 3"
Grade B < 16%
Grade C < 10%
Bile leak (surface/anastomosis) <479 0.251
Re-Laparotomy rate (30d) < 19%
Postoperative mortality
In-hospital mortality <8%
Right-sided hepatectomy <11.0% 0.00
Left-sided hepatectomy <2.1% 0 10 20 30 40 50 60 70
3-month mortality <13% Time from Surgery (months)
Oncological outcomes Number at risk
RO R1 272 244 180 124 86 46 26 5
Positive resection margin rate =56.7% <43 % : 436 341 247 155 90 51 31 10
Right-sided hepatectomy >60.6%  <39.4% 0 20 0 0 60 0
Left-sided hepatectomy >523%  <47.7% A THRG SO Sorpery peosiu
Total number of lymph =4

nodes resected



Automated Three-Dimensional Liver Reconstruction with Artificial
Intelligence for Virtual Hepatectomy

Takeshi Takamoto' ® . Daisuke Ban' - Satoshi Nara' - Takahiro Mizui' - Daisuke Nagashima' - Minoru Esaki' -

Kazuaki Shimada'

J Gastro Intestinal Surgery 2022

A meta-analysis of the three-dimensional reconstruction visualization

technology for hepatectomy

Yu Liu, Qing Wang, Bo Du, XuZhi Wang, Qian Xue, WeiFeng Gao”

Department of Hepatohiliary Surgery, People’s Hospital of Leshan, Sichuan Leshan, 614000, China

L)

Chack for
updatas

12 Retrospectives studies that evaluated some intraoperatives and postoperatives

data with or without preoperative virtual hepatectomy : 2053 Patients

3D-RVT N3D-RVT Odds Ratio Odds Ratio

Events Total Even | Weigh -H, Fixed, 95% ClI M-H, Fixed, 95% CI
231LT
Fang2015 11 60 15 56  9.3% 0.61[0.25, 1.48) =
Mise2017 56 297 1431 505 Not estimable
Nakayama2017 13 120 14 120 9.1% 0.92 [0.41, 2.05] -1
QOkuda2015 17 49 k1l 69 12.3% 0.65[0.31, 1.39] -1
Wei2015 3 0N 6 43 3.3% 0.66 [0.15, 2.87] - 1
Zhu2022 7 37 23 58 10.6% 0.36 [0.13, 0.94] ==
Subtotal (95% CI) 594 851 44.7% 0.63 [0.42, 0.94] L 2
Total events 107 1520
Heterogeneity: Chi? = 2.20, df = 4 (P = 0.70); I*= 0%
Test for overall effect: Z =2.27 (P = 0.02)
232 NLT
Fang2013 10 56 12 42 8.2% 0.54[0.21, 1.42) -1
Guan2016 29 74 33 74 147% 0.80[0.42, 1.54] -
He2015NT 15 59 19 47 115% 0.50[0.22, 1.15] B
Zhang2021 21 100 36 100 20.8% 0.47 [0.25, 0.89) —
Subtotal (95% CI) 289 263 55.3% 0.58 [0.40, 0.83]
Total events 75 100
Heterogeneity: Chiz = 1.47, df = 3 (P = 0.69); I?= 0%
Test for overall effect: Z =2.95 (P = 0.003)
Total (95% Cl) 883 1114 100.0% 0.60 [0.46, 0.79] .
Total events 182 1620 ) ) . .
Heterogeneity: Chi = 3.78, df = 8 (P = 0.88); 2= 0% Postoperative complication rﬁ.O 1 Dj 1 1 1'0 100'

Test for overall effect: Z = 3.70 (P = 0.0002)
Test for subaroun differences: Chi* = 0.10. df =1 (P = 0.76). P = 0%

3D-RVT N3D-RVT

Fig. 7. Forest plot of overall postoperative complications in combined and subgroup analysis.

Asian Journal of Surgery 2023




A meta-analysis of the three-dimensional reconstruction visualization

Less Post Operatives Complications with 3D...

technology for hepatectomy

Yu Liu, Qing Wang, Bo Du, XuZhi Wang, Qian Xue, WeiFeng Gao~

Department of Hepatobiliary Surgery, People’s Hospital of Leshan, Sichuan Leshan, 614000, China

intraoperatives and postoperatives data with or without
preoperative virtual hepatectomy : 2053 Patients

12 Retrospectives studies that evaluated some

L)

Chack for
updates

Studies Year Country Disease Age{years)’ 3D reconstruction system Sample Size NOS
types Tonl 3D-  N3D-
RVT  RVT
Fang et al 2013 China  NLT 506+ 115/535 + 12,6 MI-3DVS" 9% 56 42 8
Wei et al 2015 China LT 50+ 10.6/48 +100 3D Plus Body Visible System, Yorktal Medical, ShenZhen, China 4 3 43 7
Fang et al 2015 China LT 4754138465+ 133 MI-3DVS” 116 60 56 8
Heetal 2015 China  NLT 41.4+13.1/425 + 13.2 1Q0A Liver, EDDA Technology, Princeton, NJ, United States 106 59 47 il
Okudaetal 2015 Japan LT 64 +11/66 +9 IAP* 118 49 69 7
Suetal 2016 China LT NA Hisense CAS system 26 16 10 b
Guanetal 2016 China NLT 529+ 116533+ 119 MI-3DVS? 148 4 M 7
Mise et al 2017 Japan LT 68 (22-85)/68 (19 Surgical Planning Software 802 297 505 7
-88)
Nakayamaetal 2017 Japan LT 67(17-81)/65 (22 Synapse Vincent, FUJIFILM 240 120 120 7
-80) Medical Co, Ltd,, Tokyo, Japan
Yang etal 2018 China LT NA Transparent VeroClear™ and RGD720 0 15 15 6
Zhangetal 2021 China NLT NA NA 200 100 100 ]
Zhu et al 2022 China LT 576+92/602+92 TM-MIS 1.0, Tuomeng Science and Technology Ltd, Heilongjiang, 95 37 58 7

China

Hepatectomy for Cancer or Intra Hepatic Lithiasis

3D-RVT N3D-RVT Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
231LT
Fang2015 11 60 1% 56  93% 0.61[0.25, 1.48] T
Mise2017 56 297 1431 505 Not estimable
Nakayama2017 13 120 14 120 9.1% 0.92 [0.41, 2.05] -1
Okuda2015 17 49 31 69 12.3% 0.65[0.31, 1.39] -1
Wei2015 3 A 8 43 3.3% 0.66 [0.15, 2.87] - 1
Zhu2022 7 37 23 58 106% 0.36[0.13, 0.94] ==
Subtotal (95% CI) 594 851 44.7%  0.63[0.42,0.94] L 2
Total events 107 1520
Heterogeneity: Chi* = 2.20, df = 4 (P = 0.70); 1= 0%
Test for overall effect: Z=2.27 (P = 0.02)
232 NLT
Fang2013 10 56 12 42 B2% 0.54 [0.21, 1.42] -7
Guan2016 29 74 33 74 147% 0.80[0.42, 1.54] ™
He2015NT 15 59 19 47 115% 0.50[0.22, 1.15] /1
Zhang2021 21 100 36 100 20.8% 0.47 [0.25, 0.89] — =
Subtotal (95% ClI) 289 263 55.3% 0.58 [0.40, 0.83] L 4
Total events 75 100
Heterogeneity: Chi# = 1.47, df = 3 (P = 0.69); I?=0%
Test for overall effect: Z = 2.95 (P = 0.003)
Total (95% CI) 883 1114 100.0% 0.60 [0.46, 0.79] ¢
Total events 182 1620 . ) . .
Heterogeneity: Chi* = 3.78, df = 8 (P = 0.88); I2=0% Postoperative complication '0_01 Dj‘l 1 1'0 100‘

Test for overall effect: Z = 3.70 (P = 0.0002)

3D-RVT N3D-RVT

Test for subaroun differences: Chi? = 0.10. df =1 (P =0.76). I = 0%

Fig. 7. Forest plot of overall postoperative complications in combined and subgroup analysis.

Asian Journal of Surgery 2023



Augmented Reality For Difficult Laparoscopic Surgery

Caudo-Cranial Approach with less liver mobilisation

Parenchymal

Right perihepatic y
transection plane

ligament
- \ 2 -

P By,

3D Visualization Preoperative
CT Images

Software

S N Registration
ARN System N Transform

Short hepatic vein
draining the caudate lobe

Right perihepatic |
ligament
transection ;

¥

Augmented Reality Display

Intraoperative /
Laparoscopic Imaging ¥

/.
Makuuchi ligament
transection

Makuuchi
ligament

Results Right he mi-hepatectomy plus total caundate lobectomy was successtully performeaed in all 11 enrolled patients. A mong
the 11 patients., the mean operation titme was 4545 2+ 250 min and the mean estimated blood loss was 200.1 = 56.1 mil. Nega-—

tive surgical margins were achiewved in all patients. The postoperative course of all the patients was uneventful, and the mean

length of postoperative hospital stay was 10.5 1.2 days.
Conclusion Laparoscopic right hemi-hepatectomy plus total candate lobectomy via the anterior approach may be teasible

and safe for pCOCA with the assistance of angmented reality navigation.
Wang et al. Surg Endoscopy 2023



Left Hepatectomy : Upfront and less dangerous

Severance hospital in Korea

Jan. 2001 - Dec. 2020,

Inclusion criteria
PHC type [l or IV
Major liver resection

Total 99 patients |

Total 52 patients enrolled |

RH group (n=29)
« Right hemihepatectomy (n=20)
= Right trisectionectomy (n=9)
+ With caudate lobectomy

LH group (n=23)
+ Left hemihepatectomy (n=21)
+ Extended left hemihepatectomy
(n=2)
» With caudate lobectomy

Comparisonal study
Preoperative characteristics
Surgical outcomes

+ Pathologic outcomes
+ DFS, OS and risk factors

RH group (n =29) LH group (n =23)  p value
A.
Age 61.0+£93 63.6 £ 11.7 0373
Male sex 23 (793%) 17 (73.9%) 0.646
Bismuth type
I 16 (55.2%) 11 (47.8%) 0.598
I B 13 (44.8%) 12 (52.2%)
Preoperative PVE 14 (48.3%) 0(0.0%) =< 0.001*
Duration from Dx to surgery (days) 310+ 162 188 £ 134 0.006
B.
Name of operation®
Right hemihepatectomy 20 (69.0%)
Right trisectionectomy 9 (31.0%)
Left hemihepatectomy 21 (91.3%)
Extended left hepatectomy 2 (B.7%)
Operation time (min) 4703 + 133.0 520.9 + 160.6 0220
Intraoperative bleeding (ml) 1271.7 £ 1665.0 13300 £+ 12969 0.891
Transfusion 11 (37.9%) 11 (47.8%) 0473
Postoperative monality 4 (13.8%) 00.0%) 0.120
Hospital stay (days) 223+ 108 170 £ 108 0.086
Overall complications 18 (62.1%) 9 (39.1%) 0.110
Severe complications (Grade IIT over) 11 (37.9%) 6 (26.1%) 0.366
Postoperative liver failure = Grade B 16 (552%) 51021.7%) 0.015%
Bile leakage 2(6.9%) 2(8.7%) 1.000

PVE portal vein embolization; D diagnosis
*All lobectomies included caudate lobectomy

Hong et al. Ann Surg Oncol 2023



Same Results but probably better in « Intent to
Treat » in patients planed for left hepatectomy

10000 100
RH group RH group
80.0 1 LH group &0.0 LH group
E 0.0 E G0
5 5
ra e
14 4
£ £
o 40,0 U A0
3 3
= e
2000 200
00 0.0+
T T T T T T T T T T T T T T T T T T
0 12 24 36 48 60 T2 B4 9 0 12 24 36 48 60 T2 B4 96
Months Months
DES | Year 3 Year 5Year Median P-value 05 | Year 3 Year 5Year Median P-value
Right (n=20% 60.7% 2055 17.7% [B0=32¢11.8-242y Right (n=297 71.0% 32.4% 13.5% 6.0:6.0(14.2-37.8) .
0620 0487

Lefiin=23) 7310 20.5% [23%  17.0+28(116-224) Lefi (in=23)  86.4% I3.6% 19.2%  25.0=4.0(17.2-328)




Transplantation for Peri hilar Cholangiocarcinoma

Liver Transplantation (LT) is recommended for non resectable peri
hilar cholangiocarcinoma and/or developed on sclerosing cholangitis.
This assumption is based on results of Mayo Clinic protocol

Bridgewater. ILCA guidelines. J Hepatol 2014



Twenty Studies including 428 patients transplanted for
unresectable perihilar cholangiocarcinoma

. Sud 2002 4 —_— " .
Neo AdJ RT oden ot 3l Sudan et al 2002 - Sudan et al 2002+ .
Axelrod et al. 20054 -_—
f . e —— e al. 2008 4 e "
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Cambridge, Ann Surg, Feb 2021

Proportion alive at 1 year

Propertion alive at 3 years

Proportion alive at 5§ years

Pooled Recurrence after 3 years : 24% vs 52%



- : The “1 hospital ~ M9
Listing is not transplant... in the nation. C%C

You Know Where to Go.

a Overall survival (intention-to-treat) from b Patient survival after transplantation
start of neoadjuvant therapy (n=349) 106 (n=211)
100
90 - Wa =
2 80 E BD 4 1 +2%
.—g 70 - E 70 1 =
S 60 - 80 + 2% E 60 | 69 + 3% —
» 50 - " = 50 B
= 40 - 51 + 3% 74 w
o 46 + 3% E 40
g 3 2 10 |
20 - = a0 |
10
0 | | | | | | | | 10 -
0o 1 2 3 4 5 6 7 8 9 10 0 +——r— F—r— —
Time from initiation of neoadjuvant treatment o 1 2 3 4 5 6 7 8 9 10
(years) Time from transplant (years)

Tan et al, J Gastro Surgery Feb 2020



/32 Patients... 34 (5%) Eligible with Mayo Criteria

TABLE 1 Ehgilality criteria. Mayo prodooel for liver transplantation for pOC AL Patients should fulfill all entena

Incluson cniena
1 Penhilar cholangosansnoma
2 Malignani appeanng snciune on cholangmoeraphy; phokeical confimabon; CA 199 = 100 Uml mass on magang; polysomy on FlsH
3 Uhnresecabliny or P50 diagnosas
4 Medical suitabibity for wansplant
5  Completon of neocadjuvant chematherapy
bExclusion crlerta
| Inrahepatcfextrshepatic Aymph node metastates on imaging, o al daging laparscopwexploratory laparoiomy
2 Prnor mahgnancy << 5 years
3 Toemar = 3 em anien r=posie ro
4  Pror abdominal radiodhe rapyiesection of cholangocsn: moma
5  Uncontroled infection
Hge cnilenon

1 Age < T years

CA 19-9 cancer antigen 19-9, FISH fluorescent in situ hybridization, PSC primary sclemsing cholangitis

Netherland Patients
from 2002 to 2014

100
nrs
Tg
& 050
|
L]
0,25
o.00 P 000
2 i
154 ]
- ]
- et

Orverall survival

Time, years

L]

L]

72

P s

~ Elgitia for LT

Pn-Eligpbbs for LT

4 =
3] W5
F 3
L ¥

Liver Transplant for pCCA start in 2011 : 11 patients listed ... 2 patients transplanted in 2014

Vugts et al, Ann Surg Oncol 2020



Mayo Clinic Protocol in resectable patient ?

Perihilar Cholangiocarcinoma < 3 cm and without transhepatic biliary drainage



TRANSPHIL Study : Surgery Vs Mayo Clinic

Radiological : Resectable Peri Hilar CK /< 3 cm
No pathological liver including PSC

Exhaustive Exploration (including Laparoscopy)
To exclude Intra- ou Extra Metastatic Disease

RANDOMIZATION 1:1

Hepatectomy

76 Weeks

Capecitabine Laparotomy
Ext RT (50 grays) Lymph Node ?

1-2 Weeks o




TRANSPHIL Study : Inclusion Curve (Mai 2021)
Aim : 60 patients to have 54 randomized (27 pts x 2)

Courbe théorique

60 TRANSPHIL Courbe d'inclusion au 60

20 pts Randomized for RC-LT L~ présdlectionnés
20 pts Randomized for Liver Resection

Patients
30 - Randomisés
40
20 -
= Patients Présélectionnés
== Patients Randomisés
10 Courbe théorique




RANDOMIZATION 1:1

N=20 N=20
Capecitabine Laparotomy

Ext RT (50 grays) Lymph Node ?

1-2 Weeks g

Hepatectomy

Safety Board : Stop the Study... Too Much Drop Out in Liver Transplant Arm
Data of Survival in 2022... But it will Impossible to conclude about the impact of LT...
Multicentric study : No Centralisation of the cases ? Failure of Endoscopic drainage only ?




Phase | study of neoadjuvant S-1 plus cisplatin with concurrent

radiation for biliary tract cancer (Tokyo Study Group for Biliary
Cancer: TOSBIC02)

Yuta Abe! | Osamu Itano™® | Yusuke Takemura'® | Takuya Minagawa® |
Hidenori Ojima® | Masahiro Shinoda*® | Minoru Kitago! | Hideaki Obara® |
Naoyuki Shigematsu® | Yuko Kitagawa’

12 Malades Résécables 9 Malades Opérés dont 7 RO

Radiothévapie
exlerre

C Ihevee Bosrced

5 fistules Biliaire et 1 mort par rupture artérielle

ARRET DE LETUDE et PAS DE PHASE Il

Aim: Neoadjuvant chemoradiotherapy may improve survival in patients with advanced
cholangiocarcinoma. This Phase | study aimed to determine the recommended dose
of neoadjuvant chemoradiotherapy and decide whether to move to a Phase Il study.
Methods: Patients diagnosed with resectable stage II-1Va cholangiocarcinoma were
administered cisplatin (40 [level 0], 50 [level 1 as starting dosel, or 60 [level 2] mg/
m?), 80mg/m? of S-1, and 50.4 Gy of external beam radiation. The recommended dose
was defined as a dose one-step lower than the maximum-tolerated dose, which was
defined when dose-limiting toxicity was observed in three or more of the six patients.
Results: Twelve patients were eligible from November 2012 to May 2016. Ten pa-
tients had perihilar cholangiocarcinoma and two patients had distal cholangiocarci-
noma. Dose-limiting toxicity was observed in one of the first six patients at level 1 and
two of the next six patients at level 2; thus, the maximum-tolerated dose was not de-
termined even at level 2 and the recommended dose was determined as level 2. Four
patients had partial response, four patients had stable disease, and two patients had
progression of disease because of liver metastases. Finally, nine patients underwent
radical surgery and seven cases achieved RO resection. However, five cases suffered
biliary leakage and one suffered intrahospital death due to rupture of the hepatic
artery.

Conclusion: We determined the recommended dose of necadjuvant chemoradiother-
apy for resectable cholangiocarcinoma. However, we terminated the trial due to a

high incidence of morbidity and unexpected mortality.

Annal of Gastrolntestinal Surgery 2023



Cholangiocarcinome Intra Hépatique

25% de Maladie Chronique du foie
1 10% de cirrhose

- .~ | Limites jamais trés claires
» Adhérente au Vaisseaux




Lymph Node Invasion with Tumoral Mass Diameter Lymphadenectomy mustinclude 6 lymph nodes
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Liver is the only curative treatment of intra hepatic
Cholangiocarcinoma but...

Hepatic and/or Portal Vein Resection

ASSISTANCE HOPITAUX
PUBLIQUE DE PARIS

Often Major Hepatectomy Peri-Operative Mortality 8% to 10%
Drop Out 25% after Portal Vein Embolisation Surgery must be performed in HPB Surgeon that do LT



Intra Hepatic Cholangiocarcinoma with Hilar Involvement...
Still More Difficult... Because often R1 like PeriHilar CKI

(@
o
o

]

~ plCC ’
~ hICC ’
<1 hCCA

p=0.021
p<0.001

o
o0
1

b
BN
1

Recurrence-free survival
(=] =
N [a)]
1

(=]

12 24 36 48 60
Time after surgery (months)

()

Mass-froming ICC with hilar involvement Patient No. at risk

(hICC) pICC 912 447 264 176 118 83
hiCC 101 44 22 9 4 4

10% Of C KI hCCA 159 92 39 29 20 13
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JAMA Surgery | Original Investigation

Very Early Recurrence After Liver Resection e i ¢ _ w . |
for Intrahepatic Cholangiocarcinoma | '
Considering Alternative Treatment Approaches

Diamantis 1. Tsilimigras, MD; Kota Sahara, MD; Lu Wu, MD; Dimitrios Maoris, MD; Fabio Bagante, MD;

Alfredo Guglielmi, MD; Luca Aldrighetti, MD; Matthew Weiss, MD; Todd W. Bauer, MD; Sorin Alexandrescu, MDy;

George A. Poultsides, MD; Shishir K. Maithel, MD; Hugo P. Marques, MD; Guillaume Martel, MD:;

Carlo Pulitano, MD; Feng Shen, MD; Olivier Soubrane, MD; B. Groot Koerkamp, MD; Amika Moro, MD;

Kazunari Sasaki, MD; Federico Aucejo, MD; Xu-Feng Zhang, MD; Ryusei Matsuyama, MD, PhD:

[taru Endo, MD. PhD; Timothy M. Pawlik, MD, MPH, PhD ‘k

2000-2016 : 880 pts operated for ICC / Multicentric Database

1.0+

e
o

Non-VER

o
o)

50% 196 (22%) pts with

% - Very early recurrence
0 6 1 18 24 30 3% 42 48 54 60 96 (s 6 monthS)

Time after surgery, mo

o
»
Il

Overall survival (proportion)

o
o

No. at risk
Non-VER 684 677 584 484 398 325 270 218 165 134 115
VER 196 166 103 57 42 33 23 18 11 9 7



— Durvalumab plus gemcitabine—cisplatin - — Placebo plus gemcitabine—cisplatin
100 : Durvalumab plus Placebo plus
| gemcitabine-cisplatin gemcitabine—cisplatin
00— i (n=341) (n=344)
i Median overall 12.0(95% C1 11-6-14-1) 11-3 (95% C1 10-1-12.5)
. . i survival, months HR 076 (95% Cl 0-64-0-01)
20— Piecewise HR ;
before 6 months i
091 {95% cl 0-56—1-25]5 Full analysis set (n=685) Long-term survivors (n=153)
707 E Durvalumab plus  Placebo plus Durvalumabplus  Placebo plus
i gemcitabine- gemcitabine- gemcitabine- gemcitabine-
. | cisplatin (n=341)  displatin (n=343) cisplatin (n=88) cisplatin (n=65)
£ 60 i Responders™ 91 (27%) 64 (19%) 39 (44%) 22 34%)
S : Complete response 7 (2%) 2 (1%) 5 (6%) 2 (3%)
5 L0 | Piecewise HR Partial response 84 (25%) 62 (18%) 34(39%) 20 (31%)
= : after &6 months Non-responders 250 (73%) 279 (81%) 49 (56%) 43 (66%)
S‘J o i 0-71(95% Cl 0-58-0-88) Stable disease 200 (59%) 220 (64%) 47 (53%) 41(63%)
4 i Progressive diseaset 47 (14%) 51 (15%) 2 (2%) 2 (3%)
i Not evaluable 3 (1%) 8(2%) 0 0
30 E
E 25%
20— :
10—
0 | i | | | | | | | | | |
0 3 6 9 12 15 18 21 24 7 30 a3 36
Time from randomisation (months)
Mumber at risk
(mumber censored)
Durvalumabplus 341 331 324 309 294 278 268 252 240 227 208 194 184 169 152 134 117 96 B8 74 61 52 47 44 36 33 ¥ 21 17 10 8 5 3 1 0
gfmci_talllin_& @ @M @ @ @ @ @ @ @ @ @ @ @ @ (@ (9 (21) (32) (36) (43) (49) (54) (57) (57) (64) (67) (72) (78) (81) (B6) (B7) (B9) (91) (92) (93)
cisplatin
Placeboplus 344 337 329 316 298 282 260 241 222 198 187 175 158 138 125 104 92 76 65 53 47 I 29 21 14 11 9 5 3 3 3 2 1 o 0
gemcitabine- (0} (2) (2) (4) (4) (5) (5) (5 (6) ) 7) ) @) (7) (7) (12) (37} (25) (27) (34) (37} (39) (44) (49) (53) (56} (57) (60) (62) (62) (62) (63) (64) (65) (65)
cisplatin

Oh et al. Lancet Gastro Hepatol 2024



Trois Groupes de CKI pour la recidive préecoce

(A) MENU Preop Post-op References

Age (Range: 18-90) Probability of very early recurrence: 67 % Reference
40 v
Risk group: High :;
Race E 1.0 ﬁ_\\\\
z
Non-white v 2 08
Cirrhosis ; 0.6
w
Yes - *% é’ 0.4
o ;8 0.2 — Low
Tumor size (Cm) = g . —illl};rn1cdiul;-
8 < % 005 1 2 3 4 5 6
Time after surgery, months
Number of lesions "
1 : >8_ ’ M;g.;m 6 month 12 month
RFS RFS
(months)
LNM on imagin
i | , , T , , Low 28 811%  613%
Suspicious or Positive v 0 20 40 60 80 100

Intermediate 129 72.3% 51.2%

Probability to have very early recurrence (% .
y yeary (%) High 5.9 49.5% 30.7%

*The mean of probability to have very early recurrence in the model is 22.4%

*Tsilimigras DI, et al. JAMA Surgery 2020 https://k-sahara.shinyapps.io/Veryearly-recurrence/
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i i : 4% des malades avaient eu un
Coelioscopie ou Laparotomie ? ’ vaient eu u

traitement néo-adjuvant

F. Ratti. Ann Surg Oncol 2024

(%)

265 LLR* for iCCA TABLE 1 Demographic, clinical, and pathological characteristics before and after PSM
74 LLR (2004 - 2010) 175 matched-in LLR LLR for iCCA in VER Before PSM pvalue  After PSM (1:1) p value
83 LLR (2011 - 2016) for iCCA risk defined groups LLR group OLR group LLR group OLR group
523 LR for iCCA 108 LLR (2017 - 2022) (n=265) (n=267) (n=175) (n=175)
(2004 _2022) : Age (years, mean 58+5 67 +4 0.001 61 +4 62 +7 0.123
267 OLR for iCCA *5D)
96 OLR (2004 - 2010) 175 matched-in OLR L] OLR for iCCA in VER Male sex, n (%) 169 (63.8) 153 (57.3) 0.150 106 (60.6) 100 (57.1) 0.518
Exclusion Criteria: Age < 18 8 OLR (2011 - 2016) for iCCA risk defined groups ASA score, n (%) <0.001 0860
yo,.diagnosis other than iCCA 87 OLR (2017 - 2022) 1 55 (20.8) 48 (18.0) 39(22.3) 36 (20.6)
at final pathnk.ngy, follnw-l:lp< 2 158 (59.6) 126 (47.2) 92 (52.6) 97 (55.4)
Bn';’L°|t?;'|’:'bpi;f:r"::t;::s':§' 3 52 (19.6) 93 (34.8) 44 (25.1) 42 (24)
BMI 238+ 34 24.1+29 0.483 246+26 249+ 18 0.547
Underlying liver < 0.001 0.143
disease, n (%) None 194 (73.2) 149 (55.8) 123 (70.3) 133 (76)
Steatosis/mild 43 (16.2) 83 (31.1) 29 (16.6) 27 (15.3)
impairment
Cirrhosis 28 (10.6) 35(13.D) 23 (13.1) 15(8.7)
CEA (ng/mL) 23+9 37+ 12 0.06 22 +21 35+ 19 0.08
CA 19.9 (U/mL) 91 +24 203 + 48 0.002 B89 +76 93 + 64 0.177
Size (cm) 45+31 59+15 0018 53+23 58+12 0.904
Positive nodal 57 (21.5) 74 (27.7) 0.119 33(18.9) 37 (21.1) 0.590
status at imaging,
n (%)
Tumor number, 0.03 0.936
n (%) Single 184 (69.4) 160 (59.9) 126 (72) 123 (70)
Single with satel- 45 (17.0) 49 (18.4) 26 (14.9) 28 (16)
lites
Multiple 36 (13.6) 58 (21.7) 23(13.1) 24(13.7)
Preoperative CT, 0.862 0.791
n (%) Yes 12 (4.5) 13 (4.9) 6(3.4) 8 (4.6)
No 253 (95.5) 254 (95.1) 169 (96.6) 167 (95.4)
VER low risk, n 41(15.5) 25 (9.4) 0,045 19 (10.9) 16 (9.1) 0718
(%)
VER intermediate 138 (52.1) 159 (59.5) 0.082 99 (56.6) 97 (55.4) 0.823
risk, n (%)
VER high risk, n 86 (32.4) 83 (31.1) 0.740 57 (32.6) 62 (35.4) _

*Percentage refers to number of patients undergoing lymphadenectomy; PSM propensity score matching

119 Malades avec un CKI a Haut Risque de Récidives Précoces




La coelioscopie donne de meilleurs résultat que la
chirurgie ouverte dans les cholangiocarcinomes agressifs

VER High-risk

e 1o Approach f L. : Approach
—Mopen ‘—L\-L —open
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Time to recurrence .
- Time to death

Moins de Complications, Durée d’Hospitalisation plus courte apres coelioscopie donc...

Début de la chimiothérapie ajduvante par capecitabine dans les tumeurs agressives : 82% Coelio vs 71% Laparo, p=0.03



Confirme une meta-analyse sur coe
Moins de Morbidité et d'Hospital

10 et CK|
sation

First author, year Country Study design Variables matched No.of LH OH Quality
of publication patients Score
Brustia 2021 France Retrospective Age; Difficulty classification; Year of surgery; Number of lesions; Tumor size 178 89 89 8
study
Kang 2020 Korea Retrospective Age; Gender; Tumor number; Tumor location; Extent of hepatectomy 48 24 24 8
study
Ratti 2021 Italy Retrospective Age; ASA grade; Chronic liver disease; Ca 199 serum level; Tumor size; Tumor number; Tumor 300 150 150 8
study stage
Salehi 2022 USA Retrospective Age; Gender; Resection extent; Year of diagnosis; Tumor size; Lymphatic invasion; Insurance 230 115115 7
study status
Yang 2022 China Retrospective Age; Gender; BMI, Smoking and drinking status; Tumor size, Tumor number, Tumor stage, Tumor 244 122 122 8
study differentiation, Lymphatic invasion; HBV infection; Hepatolithiasis; Diabetes; Liver cirrhosis,
Previous abdominal surgery; Liver function; Resection extent; Charlson comorbidity index score;
Anatomical resection
Zhu 2019 China Retrospective Age; Tumor size; Tumor number; Tumor location; Tumor stage; Microvascular invasion; ASA 54 18 36 8
study grade; Underlying liver cirrhosis; Liver function; Resection extent

Moins de ganglions en coelioscopie

Pas de différence de survie a 3 ans

Hazard Ratio

Hazard Ratio

LLR OLR Risk Ratio
Events Total Events Total Weight IV, Random, 95% CI

Risk Ratio R R '
V. Random. 95% Cl Study or Subgroup __log[Hazard Ratio] SE Weight [V, Random, 95% CI

Study or Subgrou IV, Random, 95% CI

Erustia 2021 -0.25 1.09 51% 0.78[0.09, 6.60]

Erustia 2021 16 89 19 89 21.6% 0.84 [0.46, 1.53]
Kang 2020 6 24 17 24 169% 035047074 ——*—— Kang 2020 002 1.35 33%  1.02[0.07,14.38
Ratti 2021 132 150 135 150 433%  0.88(0.90,1.06] Ratti 2021 -0.11 134 34%  0.90[0.06,12.38] ]
Zhu 2014 718 15 36 18.2% 0.93[0.47,1.87] — \?alehgég;? 00313 g;; i;f: 1033 {gjg ?gg} _._*_
ang -0. X B : 46, 1.
Total (95% Cl) 281 299 100.0%  0.79[0.54,1.16] e Zhu 2019 039 071 11.9% 1.48[0.37, 5.94] —_—
Total events 161 186
Heterageneity: Tau®= 0.09; Chi*= 7.43, df= 3 (P = 0.06); F= 60% 012 u=5 : 2 5 Total (95% CI) 100.0% 1.0710.66, 1.74] . ? .
Testfor overall effect Z=1.19 (P=0.23) Favours [OLR] Favours [LLR] Heterogeneity: Tau®= 0.00; Chi®= 0.85, df=5 (P =0.97), F=0% 001 01 1 i

Testfor overall eflect Z=0.29 (P = 0.77) Favours [LLR] Favours [OLR]

Li et al. European J. Surg Oncol 2024



Neoadjuvant chemotherapy: Clinical trials

Table 3. Selected clinical trials of neoadjuvant and adjuvant therapy in ICC

Trial iden- - - - Estimated Primary Coun- -

tifier Regimen/intervention enrollment Study type outcome try Setting

NCT04506281 Toripalimab (PD-1 antibody) + 128 Phase EFS China Neoadjuvant
GEMOX + lenvatinib vs. observation 2, RCT

NCT04523402 GEMOX vs. observation 100 Phase EFS China Neoadjuvant

2, RCT

NCT04546828 Gemcitabine + cisplatin 34 Phase 2, Increased rate Korea Neoadjuvant
+ nab-paclitaxel single arm  of RO resection

NCT04669496 Toripalimab (PD-1 antibody) + 178 Phase EFS China Neoadjuvant
GEMOX + lenvatinib vs. observation 2-3, RCT

NCT04989218 Gemcitabine + cisplatin + 20 Phase 1-2, ORR USA Neoadjuvant
durvalumab (PD-L1 antibody) + single arm
tremelimumab (CTLA4 antibody)

NCT03579771 Gemcitabine + cisplatin 34 Phase 2, Completion USA Neoadjuvant
+ nab-paclitaxel single arm  of all therapy

rate, AE

*Tsilimigras DI, et al. Ann Surg Oncol 2020



Is it safe to administer neoadjuvant chemotherapy to

patients undergoing hepatectomy for intrahepatic GIObaly Strategies USing
cholangiocarcinoma? ACS-NSQIP propensity-matched . .
analysis chemotherapy first increased

Woo Jin Choi'?, Tomﬂmy lvanics”®?, Marco P.AW. Claasen”®, Steven Ga]linger1'2, Bettina Hansen® &
Gonzalo Sapisochin'*

vy = 0.0262x + 0.1734

ACS NSQIP PUF 2014-2018
n= 4,685,516

Mon-hepatectomy
n= 4,664,995

¥

Targeted Hepatectomy 1 0
PUF 2014-2018 h
n=20521 0.0

Proportion of NAC use (%)

2014 2015 2016 2017 2018
Mon-iCCA diagnosis
n= 19,013

Y
Histological Diagnosis of
iCCA,
n=1508

More Difficult Intra Operatively
Figure 1 Flow Diagram for cohort selection from American College of .
Sljlrgeuns (ACS) National Surgical Quality Improvement Program No ImpaCt Of POSt-Operatlve course
(NSQIP) database with Participart Use Data Files (PUF) No ImpaCt of Lenght Of Hospitalisation

Choi et al. HPB Journal 2022



Neoadjuvant therapy reduces node positivity but does
not confer survival benefit versus up-front resection
for resectable intrahepatic cholangiocarcinoma:

A propensity-matched analysis

Chase J. Wehrle MD?
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Malgré la
« sélection naturelle »
avant chirurgie ?

On ne connait pas le
« drop-out » sous
chimiotherapie...

NCDB intrahepatic malignancies
database 2004-2019
N=47,757

Histology exclusion criteria
Histology other than cholangiocarcinoma
N=8,643

Intrahepatic cholangiocarcinoma
N=39,114

Intrahepatic cholangiocarcinoma
without PSC or cirrhosis
N=38,914

Clinical exclusion criteria
Primary sclerosing cholangitis (PSC) N=154
Cirrhosis N=46

Intrahepatic cholangiocarcinoma
Stage I-llIB
N=15,620

Clinical stage exclusion criteria
Clinical stage 0 N=52
Clinical stage IVA N=1,236
Clinical stage IVB N=13,685
Unknown clinical stage N=8,321

Intrahepatic cholangiocarcinoma
Stage I-11IB treated with surgical
resection
N=4,579

Surgical exclusion criteria
No surgical resection N=9,676
Ablation N=486
Liver transplant N=119
Unknown or unclear intervention N=90

Intrahepatic cholangiocarcinoma
Stage I-llIB treated with surgical
resection with available nodal
pathologic data
N=2,596

Regional intervention exclusion criteria
No lymphadenectomy reported N=1,075
Missing number of retrieved nodes N=908
Missing nodal status N=321

:

Intrahepatic cholangiocarcinoma
Stage |-111B treated with surgical
resection with available nodal
pathologic data and no
postoperative mortality

N=2127

Diam Tum 6.5 cm

Mortality exclusion criteria
Mortality days 1-30 N=75
Mortality days 31-90 N=73

N X127

Margin stahs e gative 1491 (79.5%)
Pasitive 436 (205%)

Examined nodes Wean + 50 4547
Muscdiian 3

N preop (CT/PET) 17%

Traitement Neo Adj : 20% dont 3% (CT+RT)



Positive margins

Number of retrieved nodes

Positive nodes

Length of stay (days)

Adjuvant systemic therapy

No NAST [N 24.7%
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NEO-GAP: A Single-Arm, Phase 11 Feasibility Trial L

of Neoadjuvant Gemcitabine, Cisplatin, and Nab-Paclitaxel rwr“m_
for Resectable, High-Risk Intrahepatic Cholangiocarcinoma S

Shishir K. Maithel, MD, FACS, FSSO', Jessica M. Keilson, MD, MS', Hop S. Tran Cao, MD?, —
Manali Rupji, MS®, Amit Mahipal, MBBS*, Bruce S. Lin, MD®, Milind M. Javle, MD®, ———
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JAMA Oncology | Original Investigation

Radioembolization Plus Chemotherapy for First-line Treatment  9/40 (22%) of Downstaging for SURGERY
of Locally Advanced Intrahepatic Cholangiocarcinoma

A Phase 2 Clinical Trial

Julien Edeline, MD, PhD; Yann Touchefeu, MD; Boris Guiu, MD, PhD; Qlivier Farge, MD, PhD; O S M e d I a n * 4 6 m O n t h S
Dawid Tougeron, MD, PhD; Isabelle Baumgaertner, MD; Ahmet Ayav, MD, PhD; Bons Campillo-Gimenez, MO, PhD; .
Lue Beuzit, MD: Marc Pracht, MD; Astrid Ligvre, MD, PhD; Samuel Le Sourd, MD; Karim Boudjema, MD, PhD: 89% of 2 years Overall Surival

Yan Rolland, MD; Eveline Boucher, MD, PhDY; Etienne Gann, MD, PRD
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AandB, Overall (4) and progression-free (B) survival in all patients in tha intent-to-treat population. C and 0, Overall (C) and relapse-free (D) survival among the
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Outcomes
After a median follow-up of 36 months (95% CI, 26-51 months;

range, 1-56 months), 40 patients were evaluable for response JAMA Oncology  Publishad online October 21,2019



Molecular portraits of patients with intrahepatic
cholangiocarcinoma who diverge as rapid progressors
or long survivors on chemotherapy

Colm J O'Rourke," Massimiliano Salati,>* Colin Rae,* Guido Carpino @ ,* Holly Leslie,*
Antonio Pea.* Maria G Prete.* Luca R Bonetti,® Francesco Amato.* Robert Montal,”

Design We identified a cohort of advanced iCCA

Identifier les malades chez qui tout est possible...

Heterogeneous benefit from chemotherapy among patients

~ withintrahepatic cholangiocarcinoma - patients with comparable baseline characteristics who s oo
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Durvalumab plus gemcitabine and cisplatin in advanced biliary tract
cancer: A large real-life worldwide population

b,™, 1 d,e
3

, Mario Domenico Rizzato “, Lorenzo Antonuzzo
>0 Rl

Margherita Rimini ", Lorenzo Fornaro
Federico Rossari”, Tomoyuki Satake ', Hanne Vandeputte ¢, Caterina Vivaldi
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100 European Journal of Cancer 208 (2024) 114199
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Fig. 1. A: Kaplan Meier curves for OS and PFS; B: Graphical representation of response to treatment in the cisplatin, gemcitabine, durvalumab cohort.



Analysis of Liver Resection Versus
Liver Transplantation on Outcome of
Small Intrahepatic Cholangiocarcinoma
and Combined Hepatocellular-
Cholangiocarcinoma in the Setting of
Cirrhosis

Fleonora De Martin.'* Michael Ruayar,*# Nicolas Golse, 1 Margst Dupes, '

i Harss Gelll,” Viviane Geemml,* Marc Antoine Allard, 1 Daniel 13
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2002 — 2014 : 60 cirrhotic patients (F4)
with iCCA or HCA on the specimen
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Cwerall survival

No difference according to diameter in Liver Transplant

FIGURE 4A
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Intrahepatic cholangiocarcinoma

Tumour characteristics

« Biopsy-proven cholangiocarcinoma

« Intrahepatic rather than periductal location

« Not amenable to surgical therapy

« No evidence of extrahepatic disease

Diagnostic criteria

« Triple-phase CT of the chest, abdomen, and pelvis

« MRl bone scan

« FDG-PET scan if serum cancer antigen 19-9 elevated
« Endoscopic ultrasound-guided biopsy of enlarged nodes

Neoadjuvant chemotherapy

« First-line platinum-based therapy and gemcitabine

« Second-line chemotherapy for progression or intolerance
« Addition of targeted biologics on case-by-case basis

v

Disease stability for at least 6 months on given regimen
« Repeat imaging every 3 months

« Stable or regressing disease

« No extrahepatic disease

Survival following liver transplantation for locally advanced,
unresectable intrahepatic cholangiocarcinoma

Robert R. McMillan' @ | Milind Javle’® | Sudha Kodali® | Ashish Saharia® |
Constance Mobley' ® | Kirk Heyne* | Mark J. Hobeika' @ | KeriE. Lunsford®® |
David W. Victor lII*® | Akshay Shetty®® | RobertS. McFadden® | Maen Abdelrahim®
Ahmed Kaseb®® | Mukul Divatia® | NamYu’ | Joy Nolte Fong'® |

Linda W. Moore! ® | DucT.Nguyen®® | Edward A. Graviss®® | A.Osama Gaber'® |
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Figure 3: Cumulative overall and recurrence-free survival after liver transplantation for intrahepatic
cholangiocarcinoma
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En Conclusion...

La survie est dans la marge si la biologie tumorale a respecter les ganglions

Hépatectomies complexes avec une planification 3D et une préparation (drainage
biliaire, embolisation portale, déprivation veineuse) qui fait cependant prendre le
risque d’une progression de la maladie...

Les questions auxquelles on doit répondre

- Hépatectomie gauche plutdt qu’une hépatectomie droite demain ou jamais ...
- Transplantation dans les cholangiocarcinomes intra-hépatiques ?

- Traitements néo-adjuvants chez les patients « résécables » avec des CKI ?
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