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EvdontraTikd XoAayyeiokapkivwua (ICC)

10% - 15% TWwV OYKWV TOU NTTATOC
205 ouxvoTePOG peTa 1o HKK
EvdonTtrarika xoAayyeia 20¢ TaZewg

Augnon TNG ouxvoTNTOC
XEIPOUPVIKN £caipeon: H povn BepatreuTik ETTIAOVN

15 — 30% eCaip€aiyol Kard Tn diayvwon
[Mpowiun utrotpot — 1wy MNEdyvwon
Méon emBiwon;: 27 - 36 unveg

HPB 2015



Guidelines for the diagnosis and management of
intrahepatic cholangiocarcinoma
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Parenchymal resection
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Cholangiocarcinoma

Mass-forming

Periductal-infiltrating
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277?74

: Bile
! ductules

|

Extrahepatic bile duct

e

resection
| 7
Left, right,
A CCA
Intraductal-growing C':’;“pa":(i)c“ (50-60%)
ducts

Pancreatic head
resection

Banales & al. Nature Reviews Gastroenterology & Hepatology; 2020: 17: 557-588
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Characterization of intrahepatic @ e
cholangiocarcinoma after curative

resection: outcome, prognostic factor, and
recurrence

Kun-Ming Chan"®, Chun-Yi Tsai, Chun-Nan Yeh, Ta-Sen Yeh, Wei-Chen Lee, Yi-Yin Jan" and Miin-Fu Chen

\ ¥

100 Survival rate (%)
Y IPatients N  Median (months) 1-yr 3-yr 5-yr
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Months after curative resection

Fig. 1 Kaplan-Meier cumulative survival curves of the patients who underwent curative resection for intrahepatic cholangiocarcinoma by
recurrence-free survival (RFS) and overall survival (OS)

J

BMG Gastroenterology 2018
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EvdontraTikd XoAayyeiokapkivwua (ICC)

Evdeiceig XeIpoupyIKNG OepaTreiag

* TEXVIKEG

* OYKOAOVYIKEC




Texvikeg Evdeicelg

AUo TouldxioTo yeitovika Tunuara (FLR)
ExTeTapévec Hmarektouég (70%)
Liver Volumetry!!!

FLR >20%

FLR<20% PHI: 20% Mortality: 15%

Xpovia nrrarommaBela-ikrepo¢ FLR>30% + PTC/PTBD Thbilir <10
Kippwaon FLR>40%

Ayyeia 15% - Xohayyeia 20%

Weber SM, et al. HPB(Oxford) 2015



Texvikeg EvOeicelg

10% R Lobe >75%

75% LLS <20%

PVE — ALPPS - LVD

R Hepatectomy
R Ext Hepatectomy

PHI 10%
PHI 75% (no PVE)

Cieslak KP. Surgery 2017




Liver Venous Deprivation
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AVTEVOEICEIC

AUQOTEPOTTAEUPN TTOAUECTIOKN VOO OG

[MepiTovaik KapKivwpatwon

ATTopakpuopeEvee MetaoTaoelg

N2 Aeppadevikr) vOoO¢ (KOIANIOKOC Acovac, TTaPAOPTIKOI)
Bapia utrokeipevn Hmrarommabeia (ivwon, PSC, kippwon)
FLR<20% ka1 ¢Twyn avrarmokpion oe PVE

2. 0BapEC auvoonpPOTNTEG

Weber SM, et al. HPB (Oxford) 2015
Squires MH, et al. Expert Rev Gastroenterol Hepatol 2018



OykoAoyIkEG EvOeicelg

Aev atraiteital BIOWIA og e€aipéaipo ICCH!

Kivduvocg diaoctropdg - ||| AlayvwaoTikr) Akpieia

2 € TOTTIKA eKTETAEVO/aveyXeipnTo yia XMO

US/CT/EUS guided FNA: MetaoTtaTtikd adevoCA??7?
Aligpeuvnon TTpwTtoTTadoucg

FNB: AtrapaitnTn avoooloToxnuEia

Aigpeuvnon eCaipeoipotnTtac: CT/MRI scan trpo PTC/BD
PET scan: acapnc poAoc

Staging Laparoscopy/Lap US: 30% ueraotaTtikry vooog!!!
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OvkoAovyikec Evoeiceic — INpoyvwaoTikoi MNapayovTeg

« MéyeBog dykou
 [loAueoTiokn vOOOG

» EkTeETONEVEG HTTATEKTOPEG
 2T1adiotroinon katd AJCC
o NEUPADEVEKTOMN

« Xeipoupyika Opla

* AyyelokéC EKTOUES

* MILS

o AvTiueTwmon YTTOTPOTING
« MeTtauooyxeuon
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Outcomes of resection for solitary <5 cm intrahepatic
cholangiocarcinoma

Tarchi P, te al. Surgery 2017

Clinical variables Group 2 Group 1 Pvalue
(]"l %} (n %) 1.0 M Group 1
" 3 . Group 2
Age, mean (SD),y 61.26(12) 65.44(8) .030
Male 34(39) 17 (50) 254 0.4
Ethnicity (white) 57 (65) 20(59) .541
Underlying liver disease (none versus 17(19) 17 (50) .001

other) ,_J_I—I

Cirrhosis 2(2) 5(15) 019 087
Extent of resection (major) 77 (87) 21(62) .001
Transfusion (yes/no) 25(29) 6(19) .308
Histologic differentiation (poor, versus 81(96) 31(100) .562 049

good and moderate)
Perineural invasion 32(37) 6(18) .05 '_,_1 ‘
Vascular invasion (none versus others) 32(37) 6(18) .05 0.2
Lymph node involvement 26 (44) 2(25) .05 ‘
Satellite nodules 28(32) 6(18) .05 —
Operative margin positive (R1) 18 (20) 4(12) .263 0.04

) ) T T T

Recurrence

Adjuvant chemotherapy 40 (48 4(13 .001 .
0 20 40 60
Months
100+ ) 1.04 M Group 1
[ Multiple tumors ’ M Group 2
90+ O LN metastases
M Grading 3-4
80 W Vascular invasion 0.8 5yr OS 70%
704 )
o |
5= 60+ +
@ _ 0.6
£ 50- = E
= e ;
2 40 5 —
0.4+
304
20
0.2
10
0
<3 >3-5 >5-10 >10 oi04
Tumor Size, cm '
0 20 40 60 80 1003 120
Months




Is Hepatic Resection for Large or Multifocal Intrahepatic
Cholangiocarcinoma Justified? Results from a Multi-Institutional
Collaboration

1.00 4

0.80

0.60 1

0.40 4

0.20 4

Proportion of patients disease-free

(A)

0.00 4

log-rank: P=<0.001

0

Proportion of patients alive

| (B)

12 24 36 48 60

Time(months)
Group A
Group B

5yr OS 30%

5yr OS 19%

log-rank: P=0.003

0

12 24 36 48 60
Time(months)

Proportion of patients alive

1.00 q «

0.80

0.60

0.40 1

0.20 1

0.00

m Group B

log-rank: P<0.001

No Risk factor
1 Risk factor
22 Risk factors

12 24 36
Time(months)

48 60

1. Pts with ICC tumors >7cm or
multifocal >2 could safely undergo resection
without increased morbimortality....

2. Slight inferiority of DFS and OS over pts
with small, unifocal ICCs....

Spolverato G, et al. Ann Surg Oncol 2015




Extended liver resections for

intrahepatic cholangiocarcinoma:

| Log rank : p=0.881

Friend or foe?

Overall survival

0.2
——— non-ELR
00 ELR
T T T T T T
0 10 20 30 40 50 60
Time (months)
L 10 —
0.8 -
Log rank : p=0.228
2
2 06
2
8
=
@
@
2 04
[a]
0.2 -
0.0 -
T I U U U U U
0 10 20 30 40 50 60
Time (months)
non-ELR ——— 80 44 26 20 15 1 10
ELR ------ 27 9 7 5 3 2 1

Bergeat D, et al. Surgery 201515



NEPPADEVEKTOMN

AKOUN au@IAEYyOuEVN
Movo 55% éxouv ekTiunon Touhaxioto 1 LN
Agv eTnEedlel TNV 2UvoAIKn ETTifiwon

40% TWV eKTOUWYV €Xouv LN (+)
LN (+): 1TA€ov 10XUPOC dEIKTNG €KBaong
Consensus: NMANTA 010 XpOVO TNG NTTATEKTOUNG

2T1adlotroinon - MNpodyvwon
Kpitrplo mmkoupiknc XMO
[MPO2OXH: Amayyeiwon tou CBD!!!
T Noonpotng o€ Kippwaon

Bagante F, et al. World J Surg 2018



Cholangiocarcinoma
Intrahepatic CCC (n=150)

All RO Rl
Preoperative chemotherapy n 3 - 2 3 2
UICC stage (TNM 8th Ed.) * . .
) W : : : - Perihilar CCC (n=250)
B 19 6 - 6 4 3
i kT — 6 2 10 13 5
A 8 1 - 3 3 1 Ext i ahaned
a7 16 18 7
1} 4 2 6 .
7 Extrahepatic tumours Intrahepatic tumours "'_'_":" "":“" .
v _ 8 2 1 3 1 (n=167) (n=83) P (n=167) (n=83)
Kaplan Meier Model Muttivariate Cox regression model pT classification <0.001 Bismuth classification < 0-001
0s RES os _ v&»& pT1 10 (8-0) 22 Iype :| ;: (:‘732)2 ? ((13)
HR  95%C pvalue HR pvalue pT2 45 (26.9) 5(6) TVPG " P (‘0-7) o (4)5
Resection margin 0lem /Rl 0230 pT3 59 (35.3) 32 (39) TV‘I” (40-7) . (45)
cm / <049 cm 0087 0754 0428-1326 0326 0557 0331-0936 0.027 pT4 53 (31.7) 44 (53) ] = 5(54)
it % T Liver invasion 103 (61-7) 75 (90) < 0-001
SERE 2O i n 0008  porta) vein invasion 39 (23-4) 43(52) <0001
Tumor distance to liver capsule dist/cl. + infil/perf/pd. Infil. 0033 0136 1271 1.058-1525 0.010 pNO 90 (53.9) 29 (35) _Heoatic atery invasion 19011.4) 14 (471 0.027
Age <65/ >65 0 0175 1536 1.026-2300 0037 pN1 77 (46-1) 54 (65) Lymphatic invasion 127 (76-0) 72 (87) 0.048
Gender Woman / Man 0472 C 0638 | Venous invasion 61 (36-5) 48 (58) 0-001
Extended resection yes / no 0.024 0848 0514-1400 0519 0884 0606 pMO 135 (80-8) 65 (78) Peripgmal in\fasion i 141 (84-9) 75 (90) 0198
Major resection yes / no 0045 0008 0573 0351-0936 0026 0735 191 pM1 32 (192) 18 (22 :’05‘""9 surgical margin 3: g‘ms) ‘: g)z) ﬁzg
i - i ; ntrahepatic metastasis 4
Tumor size S5em/>5cm 0.108 0.008 Stage 0-002 ST 77 46.1) 54 (65) 0.005
<10em/>10em 0014 0002 1.609 1.007-2570 0047 1.973 1272-3.061 0.002 | 41(246) 6(7)
1A 26 (15:6) 12 (14) Regional 60 (359) 37 (45)
b i il i il e Para-aortic 17(102) 17 (20)
3 T . 113 37(22.2) 16 (19) ! :
T-stage M+12/13+74 0.102 0347 n 31(186) 3187 Histological grade 0-165
N-stage NO / N+ / NX 0016 0085 1.258 1.027-1.541 0026 1147 0921-1412 0197 W 32 (19.2) 18 (22) Well differentiated 51(30-5) 16 (19)
V-stage VO/VI+V2 0.149 0818 Moderately differentiated 105 (62-9) 61(73)
L-stage 0 0369 0673 Poorly differentiated 11(6-6) 6(7)

Pn-stage Pn0 / Pnl 0.027 0.091 1401 0882-2227 0154 1.157 0748-1.789 0512 o
2%l + ~ =
M-stage MO / M1 0125 0.002 2984 1347-6612 0.007 0
R-stage RO/R1 0655 0254
Grading G1+G2/G3+G4 0347 0535 M1 y R1 y N+, I + Pn+
)

Bartsch, Heinrich & al. BMC Surg 2020; 20: 61 Ebata & al. Br J Surg 2009; 96: 626-634
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Liver resection for intrahepatic cholangiocarcinoma
in AJCC-stage I'V: An evaluation of the survival
benefit and prognostic accuracy of current AJCC
staging system on N and M classification

o] g
VA
k AnyTN2. 010
\ AnyINOIMI
AnyTN2. M1
0.8 \
\
E]
= 061 \
[ |
s |
b 1
® {
&
=
E 04
g
= |
- |
0.2 ]
0.0
T T T T T T T T
0 12 2 3% 48 60 72 £ %
Time (months)
No. at risk 0 12 24 36 48 60 72 84
month months months months months months months months
Va 298 107 43 22 8 3 1 1
AnyTN23MO 23 7 2 1 0 0 0 0
AnyTNO-1M1 12 1 0 0 0 0 0 0
AnyTN2-3M1 54 6 3 1 0 0 0 0

Figure 3. OS for patients with ICC in different subgroups after surgery.
The 1-, 3- and S5-year OS rates for patients with stage IVA tumors were
35.9, 7.7 and 1.9%, respectively, better than corresponding rates of 30.4,
8.7 and 0%, respectively, for patients with tumors in stage AnyTN2-3MO;
much better than 8.3, 0 and 0%, respectively, for patients with tumors in
stage AnyTNO-1M1; and than 11.1, 1.9 and 0%, respectively, for patients with
tumors in stage AnyTN2-3M1 (P<0.001).

Indications for surgical treatment of intrahepatic cholangiocarcinoma
with lymph node metastases

Yuan L, et al. Oncol Rep 2016

1004 3
—_— im(#), n() (n=24)
.......... im(+), n(-) (a=18)
75 N - im(?), n(+) (1=28)
. im(), n()  (n=45)
*®
@
E
~ 50
2
e (8.5
5
)
25+
04
T T T T T T T T T T T T T T
0 1 2 3 4 5 6 T 8 9 10 11 12 13
Time after surgery (years)

3-year OS 35% vs. 0%

Uenishi T, et al. J Hepatobiliary Pancreat Surg 2008




Survival Outcomes and Prognostic Factors of Surgical
Therapy for All Potentially Resectable Intrahepatic
Cholangiocarcinoma: a Large Single-Center Cohort Study

Cohort Study of 1333 pts with ICC surgically treated

Cumlative Survival

0.8+

064

044

0.0

P <0.001

\'"‘-»-«. RO (N=464)

AL e s

R1 (N=598)

— L« R2(219)
1 Exploratory laparotomy (N=52)

I I I I I I I I U
0 10 20 30 40 S0 60 70 80

Time (months)

P <0.001 = P <0.001

lllllllllllllllllllllllll

...In the presence of LN metastasis, pts
had similar survival whether they obtained
an RO or R1 resection...

Luo X, et al. J Gastrointest Surg12014




Cumulative survival rate (%)

Cumulative survival rate (%)

1.0
~I LN (D0) (n = 102)
=S LND) (n=113)
08 P=0.111
0.6
0.4
0.2 e =
0.0
T T T T 2 3 T T
0 24 48 7 9% 120 144
Duration (Months)
1.0
1 LN (D0) (n = 102)
I LND) (n=113)
08+ P =0.101
0.6
0.4
0.2
0.0

Duration (Months)

Fig 1. (A) Disease-free and (B) overall survival in
patients with or without lymph node dissection.

Is there a role for systematic hepatic
pedicle lymphadenectomy in
intrahepatic cholangiocarcinoma?

A review of 17 years of experience in
a tertiary institution

215 pts with ICC

1.0+
—I LN metastasis (-) (n = 55)
.. LN metastasis (+) (n = 58)
~08{ i P <0.001
b H
g
g
T; 0.6 : o
2 L 45%
3 1 4
w [
o -1
2 044 H
s —
3 [
E ]
3] i
= 0.2+ | —— .
12%
0.0
L) T 1 1 L T
0 24 48 72 96 120

Duration (Months)

Fig 2. Overall survival in the lymph node (LN) patient
group with lymph node dissection according to the pres-
ence of LN metastasis. Survival in the node-negative
group was significantly higher than in the group with
nodal involvement.

Kim DH, et al. Surgery 2015




Assessment of the Lymph Node Status in Patients Undergoing

Liver Resection for Intrahepatic Cholangiocarcinoma: the New
Eighth Edition AJCC Staging System

Radiological modal status p value
Negative Suspicious Positive
Pathological nodal status® <0.001
Negative 127 (66.5%) 34 (42.5%) 16 (34.8%)
Positive 64 (33.5%) 46 (57.5%) 30 (65.2%)
AJCC seventh edition T stages” <0.001
T1/T2a/T2b 471 (71.5%) 74 (62.7%) 31(52.5%)
T3/T4 137 (22.5%) 44 (37.3%) 28 (47.5%)
AJCC eighth edition T stages® 0.003
T1a/T1b/T2 406 (66.8%) 70 (59.3%) 27 (45.8%)
T3/T4 202 (33.2%) 48 (40.7%) 32 (54.2%)

50% 75% 100%

25%

0%

N1

'_—'.‘_'l.__

Number at risk
NO 117
N1 200

Time, year

60
51

42
29

Negative
Positive

75% 100%

1
/S

‘_,___‘_. Not Harvested

T —

50%
|

-
e i ——

25%
|

0%
|

Time, year

1990 — 2015
1154 pts surgically treated for ICC

Innacurate radiological LN staging 40%
NOT an alternative to lymphadenectomy

Bagante F, et al. J Gastrointest Surg 2018
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ORIGINAL ARTICLE

Optimal extent of surgical and pathologic lymph node
evaluation for resected intrahepatic cholangiocarcinoma

David G. Brauer', Ryan C. Fields', Benjamin R. Tan Jr.?, M.B. Majella Doyle’, Chet W. Hammill',
William G. Hawkins', Graham A. Colditz' & William C. Chapman’

Resected Intrahepatic Cholangiocarcinoma
National Cancer Database

2004 - 2012

n= 2964
_I Excluded: Nodal status recorded but missing data
—I for number of nodes examined (n=93; 3.1%)

Primary Cohort
n=2,_871
= Excluded (n=871, 30.3%):
.| - Surgery >90 days from diagnosis or surgery
date unknown (n = 468)
- Non-RO or R1 resection (n = 403)

Curative-Intent RO or R1 Resection
n = 2,000 (69.7%)

!

.

No Lymph Node(s) Examined

n = 868 (43.4%)

Lymph Nodes Examined
n=1,132(56.6%)

'J{ E I: R1 resection (n=210, 18.6%)

RO Resection
n =922 (81.4%)

+

v

Node-Negative Disease

n =631 (68.4%)

Node-Positive Disease
n=291(31.6%)

Survival Probability

08

06

0.4

0.2

0.0

386
245

201

+ Censored

NO
2 3 Lymph Nodes

NO
< 3 Lymph Nodes

N1

315 233 155 101 68
194 143 24 71 a5
181 03 41 19 o
12 24 36 48 60

Time to Death or Censor, Months

>6 LNs ouppwva pe AJCC 8 Edition

Brauer DG, et al. HPB 2017




NeppadevekToun oto ICC

15-30%

30-40%

30-45%
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ORIGINAL ARTICLE

Surgical resection of lymph node positive intrahepatic
cholangiocarcinoma may not improve survival

Survival Probability
o
0

ppppppppppppp

vvvvvvvv

vvvvvvvv

77777

ths

nnnnnnnn

mmmmmmmmmmm

nnnnn

Survival Probability

>>>>>>>>>

xxxxxxxxxxx

Surgery, alone

vvvvvvvv

vvvvvvvv

Chemo. alone

SSSSSSS

...preop radio- evaluation for
LN involvement.....

EUS-FNAB
PET scan?
ICC and LN+ should be

considered for neoadjuvant
chemo...

Kizzy S, et al. HPB 2019




Xeipoupyikod Opio EKTOUNC

RO 6pla ekToprc (50 — 96%)

TeXVIKA OUOXEPEC

MeydaAo pEyeboc — AInBNTIKOC XapakTrpag Tou ICC
BeAtiwon OS

[MpoyvwoTikn acia o€ aoBeveic NO

2 UVIOTWHEVO OpPI0 eKTOUNAG = 10mm

Y& R1 1 OpIoKEG EKTOPEG ) €TTIKOUPIKEG BEPATTEIEG



Influence of Surgical Margins on Outcome in Patients With
Intrahepatic Cholangiocarcinoma

A Muilticenter Study by the AFC-IHCC-2009 Study Group

1.04
212 pts with ICC pN+
0.6
1.0 : - RO
RO s
@ 0.4 R1
i = Stage
0.8 _ y
02
10+
_ 47 Stagell ol
g : T T T T 1 08
2 0 12 24 36 4 RO
= Patients at risk Months
? 0.4+ (A)
08+
~ Stagelll 3
v 2
(7]
0,2+ A 04 R1
Explor/ R2 L, Stage IV
Control -~ I" 02
0.0
: 12 > 3 > pN-
Patients at risk Months DDW
0 12 24 36 g
Farges O, et al. Ann Surg 2011 pusens atrisk Months 25
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Surgical Approach for Long-term Survival of Patients
With Intrahepatic Cholangiocarcinoma

A Multi-institutional Analysis of 434 Patients

Italian Intrahepatic Cholangiocarcinoma Study Group

Table 3. Predictors of Overall Survival: Univariate and Multivariate Analyses?®

RO vs. R1

Survival Rate, % Analysis Multivariate Analysis

Variable 1y 3y 5y HR (95% CI) P Value HR (95% Cl) P Value
Sex

Female 82.9 53.0 318 1 [Reference]

Male 82.0 455 3.2 1.22 (0.92-1.63) A7
Age, vy

=65 80.2 434 25.0 1 [Reference] 1 [Reference]

>65 84.4 52.7 42.6 0.77 (0.58-1.02) .07 0.79 (0.59-1.07) A3
CEA level

Normal 87.1 51.1 312 1 [Reference]

Elevated 7 40.5 345 1.25 (0.85-1.83) .27
CA 19-9 level

Normal 93.4 59.8 M3 1 [Reference] 1 [Reference]

Elevated 75.0 39.8 30.1 1.79 (1.26-2.53) .001 1.62 (1.15-2.30) .006
Macroscopic type .

Intraductal IHC 83.3 40.0 14.3 1 [Reference]

Mass-forming IHC 82.3 48.8 343 0.81 (0.41-1.59) .55

Mixed forms 64.8 38.9 33 0.82 (0.35-1.92) .64

PIIHC 100 42.0 42.0 0.90 (0.40-2.03) .79
Grading

G1-2 83.7 52.9 379 1 [Reference) 1 [Reference]

G3-4 7.8 39.5 22.7 1.50 (1.10-2.04) .01 1.21 (0.88-1.67) .24
Lymph node status

ND 85.6 57.3 38.2 1 [Reference) 1 [Reference]

N1 70.5 224 15.9 2.56 (1.82-3.61) <.001 2.21 (1.55-3.15) <.001
Perineural invasion

Absent 80.2 52.9 39.1 1 [Reference]

Present 81.1 424 24.7 1.29 (0.94-1.77) 1
Vascular invasion

Absent 84.2 56.1 M2 1 [Reference] 1 [Reference]

Present 79.4 41.0 249 151 (1.11-2.04) .008 1.0 (0.75-1.47) a7
Tumor number

Single 85.1 56.5 404 1 [Reference) 1 [Reference]

Multiple 76.8 32.8 20.6 1.83 (1.37-2.46) <.001 1.50 (1.11-2.04) .009
Tumar size, cm

=5 84.2 54.0 .2 1 [Reference] 1 [Reference]

=5 80.6 432 21.7 1.47 (1.10-1.98) .01 1.25(0.91-1.72) A7
Radical resection

No 67.5 37.1 8.2 1 [Reference] 1 [Reference]

Yes 84.4 49.9 315 0.46 (0.32-0.67) <.001 0.75 (0.49-1.13) A7
Adjuvant therapy

No 80.2 49.2 341 1 [Reference]

Yes 86.8 419 331 0.99 (0.72-1.37) .96

1] Risk of recurrence
™ 5-year OS

Increasing margin width in RO

NOT associated with:

1. Risk of recurrence
2. Site of recurrence
3. Survival

Ribero D, et al. Arch Suryg 2012



Influence of Surgical Margins on Outcome in Patients With
Intrahepatic Cholangiocarcinoma

A Muilticenter Study by the AFC-IHCC-2009 Study Group

0,64

Survival

0.4+

0,04

I-ILLL—:'\ 64 mo

57 mo

= Characteristics of the 116 pNO Patients With IHCC
Undergoing RO Resection

5-9mm Margin’s Width

<lmm 2<4mm 59mm >10mm| P

No. patients

36 mo Tumor size

7 o Major hepatectomy
Vascular resection

Multiple lesions
Vascular invasion

R1

Common bile duct resection

Neoadjuvant chemotherapy
Adjuvant chemotherapy

14 34 32 36
66mm 72mm 8lmm 70mm |0.49
85% 94% 93% 81% 10.20
8% 6% 6% 8% 0.76
27% 9% 27% 23% ]0.39
62% 71% 50% 44% 10.10
25% 47% 39% 36% |0.69
13% 12% 6% 2% 0.40
35% 41% 31% 30% ]0.98

Patients at risk

P<0.001

Months

Farges O, et al. Ann Surg 2011
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The Impact of Surgical Margin Status on Long-Term Outcome
After Resection for Intrahepatic Cholangiocarcinoma

584 pts with ICC

Spolverato G, et al. Ann Surg Oncol 2015

Median, 1-, 3-, and S-year recurrence-free survival and overall survival in all subjects and according to tumor margin status and

width
All subjects Positive 1-4 mm 5-9 mm >1 cm p value
Recurrence-free survival
Median (months) 10.0 7.4 8.9 9.0 124 0.13
1-year (%) 42.8 40.1 38.3 37.3 51.1
3-year (%) 152 7.9 15.2 12.3 19.4
5-year (%) 9.2 7.9 0.0 9.0 13.2
Overall survival
Median (months) 26.4 17.6 16.7 27.3 37.7 <0.001
1-year (%) 73.7 69.0 63.3 83.9 79.8
3-year (%) 373 22.4 249 39.6 52.0
5-year (%) 23.0 13.1 13.8 27.0 32.2
A Product-Limit Survival Estimates B Product-Limit Survival Estimates
With Number of Subjects at Risk ‘With Number of Subjects at Risk
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Perioperative and Long-Term Outcome for Intrahepatic
Cholangiocarcinoma: Impact of Major Versus

Minor Hepatectomy Zhang et al. J Gastrointest Surg 2017
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Role of Major Vascular Resection in Patients with Intrahepatic
Cholangiocarcinoma

Shahzad M. Ali, MD, Clancy J. Clark, MD, Victor M. Zaydfudim, MD, MPH, Florencia G. Que, MD,
and David M. Nagorney, MD

Percent —— NVR
surviving VR

0.2

\ L \ | | | | | | | |
0 12 24 36 48 060 72 38 9 108 120

Months to follow-up

- 107 76 54 39 30 23 17 13 9 7 5
4 11 7 5 2 2 1 1 1 1 0

14 pts (12%) required VR
PVR opts

IVC Opts Ann Surg Oncol 2015



A multi-institutional analysis

Impact of major vascular resection on outcomes and
survival in patients with intrahepatic cholangiocarcinoma:

1087 pts ICC — 128 (12%) VR

1.00

Log-rank P = 0.416

(743
v =/ 4
~ . o
P £°
@
33 8
§ \—\-—& — g
= =
w
& gg-
o
% -2
o Y T T T T ™
o 12 24 36 48 60
Months

No Major Vascular Resection

Major Vascular Resection

Log-rank P = 0.432

T

12 24 36 48 60
Months

No Major Vascular Resection Major Vascular Resection

Unadjusted rates no. (%)

No major vascular Major vascular Major vascular resection

Perioperative outcomes resection (N =959) resection (N = 128) odds ratio (95%Cl) P-value
Death at 30 days 46 (4.8) 6 (4.7) 1.05 (0.32-3.47) 0.93
Death at 90 days 79 (8.2) 9 (7.0) 0.78 (0.21-2.84) 0.70
Any complication 401 (41.9) 71 (55.5) 0.68 (0.32-1.45) 0.32
Severe complication 173 (18.0) 34 (26.6) 0.95 (0.45-2.00) 0.89
Oncologic outcomes Unadjusted time-to-event (median months) Major vascular resection hazard ratio (95%Cl)

Overall survival 40.2 334 0.709 (0.36-1.40) 0.32
Recurrence-free survival 14.7 14 0.737 (0.49-1.10) 0.14

Reames BN, et al. J Surg Oncol 2017 *°




- Visceral infiltration (n=14)

091 -I"1No visceral infiltration (n=88)
. . . . . . . . % =0.008
Visceral infiltration of intrahepatic cholangiocarcinoma is most on| |} £

prognostic after curative resection

- Retrospective cohort study of 102 consecutive Liver Resections from a single center -

Overall Survival
o
o0
1

e
0,31 L .
Suspected infiltration Proven infiltration 02 N

Vascular invasion 28 12 42.9% o L_4
Hepatic artery 0 0 -
Portal vein 10 4 40% r— - = =
Major hepatic vein 8 3 37.5% Months after resection
Vena cava inferior 10 5 50% 1.0 -NRO-resections (n=79)

0.9 N R1-resections (n=13)
Visceral invasion 35+ 16 457% -1 Exploration group (n=35)

, 038 p < 0.001
Diaphragm 9 2 22%
Adrenal gland 1 1 100% = 0,7]
Hilar bifurcation 22 11 50% % 0,6
Pericardium 1 1 100% =
P05
Duodenum 1 1 100% E
Colon 1 1 100% 204
@)

0,31
Total 63 28 44.4% .

0,2 |_

H—t

0,17

0,07 : : : ; ; ‘
Bartsch F, et al. Int J Surg 2018 ¢ 1’ 24 & 4 6B A
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LLR vs OLS for ICC

Author

Year

LLR N

OLRN

Short-Term Outcomes

Long-Term Outcomes

Wu et al. [55]

2020

18

25

LLR decreased EBL, LOS; no
difference 30-day morbidity
or mortality

No difference median, 1-or
3-year RFS/OS

Haber et al. [56]

2020

27

31

LAD LLR 85%/OLR 94%; RO LLR
89% /OLR 74%; hospital LOS LLR
10/0LR 12 days; overall
complications LLR 30%/OLR
58%, no difference in major
complications

Ratti et al. [57]

2016

20

60

EBL LLR 200/0OLR 350 mL,
despite less use of Pringle; No
difference perioperative
morbidity or mortality;
Functional recovery LLR 3/OLR
4 days

No difference in DFS/OS;
Number of harvested nodes
comparable

Zhu et al. [58]

2019

20

63

Large (=5 cm)/multiple (>2) ICC;
After PSM—OR time LLR
225/0LR 190 min; occlusion time
LLR 50/0LR 35 min; LLR
completed in 18; no difference
proportion major liver resection,
EBL, transfusion rate, major
complications, hospital LOS

No difference in recurrence
rate, DFS/OS between LLR
and OLR

Uy et al. [59]

2015

11

26

EBL OLR > LLR; no difference in
transfusions, OR time, resection
margin, LOS

No difference in 3- or 5-year
OS/DFs

Lee et al. [60]

2016

14

23

LLR less frequent Pringle
maneuver, blood loss; no
differences in complication rate,
hospital stay, tumor size, lymph
node metastasis, number of
retrieved lymph nodes

No difference in 3-year OS
or RFS




Laparoscopic Surgery for Intrahepatic Cholangiocarcinoma:
A Focus on Oncological Outcomes

2 1 1

Francesca Ratti 1*(", Andrea Casadei-Gardini 2", Federica Cipriani 1, Guido Fiorentini 1", Federica Pedica 3,

Valentina Burgio 2 Stefano Cascinu 2 and Luca Aldrighetti 1

<<
(= .
OO : ___ 150 matched-in LS
=S 179 LS LR for iCCA LR for iCCA
L g £
= = 267 open LR for 150 matched-in
- & ICCA open LR for iCCA
N ¥

1:1 PSM

J Clin Medicine 2021 36




LS Group (n = 150) Open Group (1 =150) r
Procedure, n (%) * TS
Minor resection 99 (66) 95 (63.3)
Major resection 51 (34) 55 (36.7)
Pringle Manuevre, n (%) ns
Not performed 17 (11.3) 14 (9.3)
Performed 133 (88.7) 136 (90.7)
Lenght of surgery (min) Mean 4 SD 270 £ 65 230 £ 60 ns
Blood loss (mL) Mean + SD 150 £ 100 350 & 250 0.021
Number of retrieved nodes Median (range) 9 (5-11) 7 (5-14) ns
Surgical margin, n (%) ns
RO 146 (97.3) 143 (95.3)
R1 4(2.7) 7(4.7)
Conversion, n (%) 17 (11.3) n.a.
Surgical margin (mm) Mean 4 SD 614 744 ns
Intraoperative blood transfusions, n (%) 0.04
No 144 (96) 138 (92)
Yes 6(4) 12(8)
Postoperative blood transfusions, n (%) 0.03
No 140 (93.3) 128 (85.3)
Yes 10 (6.7) 22(14.7)
Complications, n (%)
Hemorrhage 0 3(2) ns
Wound infection 2(1.3) 6(4) 0.02
Tleus 2(1.3) 7(4.7) 0.01
Biliary fistula 6(4) 12(8) 0.03
Transient liver 1(27) 7 (47) ns
Ascites 10 (6.7) 16 (10.7) 0.03
Pleural effusion 10 (6.7) 14 (9.3) 0.04
Pneumonia 2(1.3) 4(2.7) ns
Fever 6(4) 9(6) ns
Pancreatitis 3(2) 3(2) ns
Lymphatic fistula 32 10 (6.7) 0.03
Arrhythmia 4(2.7) 6(4) 0.04
DVT/PE 2(1.3) 3(2) ns
Overall complication rate, n (%) 22(14.7) 36 (24) 0.015
Grade of complications, n (%) * 0.03

J Clin Medicine 2021
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LS Group (n=150)  Open Group (1 = 150) P
Minor I grade 4(2.7) 7(4.7)
II grade 12 (8) 17 (11.3)
Major III grade 4(2.7) 9(6) ns
IV grade 2(1.3) 3(2)
Mortality, n (%) 2(1.3) 2(1.3) ns
Functional recovery (days) Median (range) 3 (1-5) 5(3-10) 0.032
Lenght of stay (days) Median (range) 4 (2-10) 6 (3-21) 0.046
Interval surgery-adjuvant treatment (days) Median (range) 35 (30-55) 49 (37-63) 0.03
Systemic adjuvant therapy, n (%) 124 (82.7) 116 (77.3) 0.05
ol Approach —a Approach
‘ o i Ty -
O WS- cansored 5. consored
g l p=0.120 g p=0212 Y

Time to recurrence

Time to death

J Clin Medicine 2021




A Nomogram to Predict Long-term Survival After Resection
for Intrahepatic Cholangiocarcinoma
An Eastern and Western Experience

Figure 2. A Nomogram for Predicting Postsurgery Survival of Patients
With Resectable Intrahepatic Cholangiocarcinoma
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Figure 3. Kaplan-Meier Survival Curves and Patients at Risk at Each Year According to Quartiles
of the Predicted Survival
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Prognostic Nomogram for Intrahepatic
Cholangiocarcinoma After Partial Hepatectomy

Points

\
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Defining when to offer operative
treatment for intrahepatic
cholangiocarcinoma: A
regret-based decision curves
analysis

Bagante et al. Surgery 2016

Points

Number of Nodules

Tumor Size

Node Status

Major Vascular Invasion

Total Points

Survival at 1 year

Survival at 2 years

Survival at 3 years
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55% 50% 45%
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Case 1
Patients Characteristics

Tumor Size: 5 cm 96
Node Status: 1 suspicious for metastasis 100
Vascular Invasion: No 0
Number of Tumors: Singular 0
Total Points 196
Model Predicted Survival
ly 70%
2y 45%
3y 30%
Case 2
Patients Characteristics
Tumor Size: 3 cm 0
Node Status: 0 suspicious for metastasis 0
Vascular Invasion: No 0
Number of Tumors: Singular 0
Total Points 0
Model Predicted Survival
ly 85%
2y 70%
3y 55%
Case 3
. Patients Characteristics
Tumor Size: >b cm 96
Node Status: 1 suspicious for metastasis 100

Vascular Invasion: Yes
Number of Tumors: 3 Nodules
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Liver Resection for Advanced Intrahepatic Cholangiocarcinoma:

A Cost-Utility Analysis

Umberto Cillo' - Gaya Spolverato® « Alessandro Vitale! - Aslam Ejaz? -
Sara Lonardi® - David Cosgrove® - Timothy M. Pawlik>

Fig. 3 Cost-effectiveness
acceptability curve of strategy A
versus strategy B in patients
with advanced ICC
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Very Early Recurrence After Liver Resection
for Intrahepatic Cholangiocarcinoma
Considering Alternative Treatment Approaches

Bivariate analysis

Variable OR (95% CI) P value
Figure 1. Kaplan-Meier Curve Demonstrating the Differences Age 0.96 (0.95-0.98) <.001
in Overall Survival Between Patients With and Without e
Very Early Recurrence (VER)
White 1 [Reference] NA
107 Person of color 1.70(1.23-2.34) .001
~ os <6mo Liver cirrhosis 2.03(1.29-3.21) .002
'*E Ln CA19-9 1.11(1.02-1.22) .02
2 Non-VER .
506 Tumor size (cm) 1.10(1.06-1.15) <.001
E No. of lesions 1.37(1.18-1.58) <.001
E 047 Microvascular invasion 1.51(1.07-2.13) .02
g o VER LNM on imaging
No 1 [Reference]
- . .004
0 . . . T w w l l Suspicious or positive 1.72 (1.19-2.50)
0 6 12 18 24 30 36 42 48 54 60
Time after surgery, mo AJCC N category
NO 1 [Reference] NA
N1 or Nx 1.83(1.26-2.67) .001
R1 margin 1.63 (1.04-2.56) .03
JAMA Surg 2020 43




Neo — Adjuvant
Chemo-Radiotherapy
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Recurrence Patterns and Disease-Free Survival

after Resection of Intrahepatic

Cholangiocarcinoma: Preoperative and Postoperative

Prognostic Models

[JDistant only (n=27)
100%+ :Hepalk and Distant

Recurrence (n=27)
Hepatic only Recurrence
(238 o™

80%-

60%-
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Recurrence patterns

Doussot A, et al. J Am Coll Surg 2016

Liver resection
(n=189)

‘ Size<7.5cm
(n=137)

Size > 7.5 cm (n=52)

Recurrence within 24 months = 39

“HIGH RISK” = 72%

Solitary (n=117)

Recurrence within 24 months = 40
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Recurrence within 24 months = 13
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Negative node disease(n=168)

Positive node disease (n=21)
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-
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Size 2 6 cm (n=81)
Recurrence within 24 months=47

|
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Treatment of recurrent intrahepatic cholangiocarcinoma

L. Sulpice!*, M. Rayar!, E. Boucher??, M. Pracht?, B. Meunier' and K. Boudjema'>?

BrJ Surg 2012

Table 2 Clinicopathological factors and 3-year survival after
recurrence of intrahepatic cholangiocarcinoma following partial
hepatectomy with curative intent

Probability of survival after recurrence

1-0

0-8

0-6

0-4

0-2

Repeat hepatectomy

No repeat hepatectomy

3-year survival after recurrence \
Yes(n=5) No(n=40) P

Sex ratio (F: M) 0:5 9:31 0-566
Age (years) 0-617

> 60 3 (60) 29 (73)

<60 2 (40) 11 (28)
Body mass index (kg/m?) 0-166

> 25 2 (40) 29 (73)

<25 3 (60) 11 (28)
Major hepatectomy 3 (60) 34 (85) 0-211
Tumour size >5 cm 1 (20) 30 (75) 0-027
Satellite nodules 0(0) 12 (30) 0-303
Microvascular invasion 2 (40) 18 (45) 1.000
Perineural infiltration 3 (60) 10 (25) 0-136
Positive hilar lymph node 1 (20) 12 (30) 1.000
R1 resection 2 (40) 11 (28) 0-617
Adjuvant chemotherapy 1 (20) 6 (15) 0-571
Haemochromatosis 1 (20) 7(18) 1.000
Cirrhosis 0(0) 13 (33) 0-301
Cirrhosis and/or haemochromatosis 1 (20) 18 (45) 0-378
Surgery for recurrence 4 (80) 3(8) 0-001
Chemotherapy for recurrence 2 (40) 20 (50) 1-000
Yttrium-90 2 (40) 4 (10) 0-125
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Management and Outcomes of Patients with Recurrent
Intrahepatic Cholangiocarcinoma Following Previous Curative-
Intent Surgical Resection

Spolverato G, et al. Ann Surg Oncol 2015

TABLE 1 Patterns of recurrence following curative-intent surgery

of intrahepatic cholangiocarcinoma I

Characteristic

Recurrence (n = 400)

1.00 ~

Proportion patients alive

0.00 -
T

0.80 -

0.60

0.40 4

0.20 1

\-_ Liver directed therapy
b Chemotherapy only
L\\ Best supportive care
L‘.
o
"\\L\
log-rank: P<0.001 L“_\—l_'

0

T T T T T
12 24 36 48 60
Time (months)

FIG. 2 Five-year overall survival stratified by type of treatment of
recurrent disease

Intrahepatic only 239 (59.8)

Extrahepatic only 58 (14.5)

Intrahepatic and extrahepatic 103 (25.7)

Site of extrahepatic recurrence n =161
Lung 48 (29.8)
Adrenal 4 (2.5)
Bone 16 (9.9)
Peritoneum 34 (21.1)
Lymph node 38 (23.6)
Other 21 (13.0)

Syr recurrence  71%

5yr OS 23.6%

Intrahepat Rec  60%

Median OS: 11.1mo

Re-resection 26.7mo\ Median

AT

9.6mo /| Survival

Treatment 75.8%

24.2% 52.5%

16.8mo 8.0mo




Characterization of intrahepatic @ e
cholangiocarcinoma after curative

resection: outcome, prognostic factor, and
recurrence

Kun-Ming Chan"®, Chun-Yi Tsai, Chun-Nan Yeh, Ta-Sen Yeh, Wei-Chen Lee, Yi-Yin Jan" and Miin-Fu Chen
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Fig. 2 Among patients with postoperative recurrence, the survival curves are compared according to recurrent patterns. Patients with only
intrahepatic recurrence had a significantly better survival curve than other two recurrent patterns (p < 0.0001)

o
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Characterization of intrahepatic @ oo
cholangiocarcinoma after curative

resection: outcome, prognostic factor, and
recurrence

Kun-Ming Chan"®, Chun-Yi Tsai, Chun-Nan Yeh, Ta-Sen Yeh, Wei-Chen Lee, Yi-Yin Jan" and Miin-Fu Chen

Survival rate (%)

'= Patients N Median (months) 1-yr 3-yr 5-yr
- E = Surgical treatment 27 29.2 678 446 325
.
o:o: 80— :1 == \Vith chemotherapy 61 1.8 500 161 54
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Fig. 3 Kaplan-Meier survival curves of the patients with cholangiocarcinoma recurrence after curative resection. The patients who underwent
surgical resection for recurrent cholangiocarcinoma had a significantly better survival curve than those who did not undergo surgical resection
for recurrent cholangiocarcinoma. Among patients without surgical treatment for recurrent cholangiocarcinoma, the survival curve of patients
who had received palliative chemotherapy was better than that of patients without palliative chemotherapy (p < 0.0001)
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Surgical Resection for Recurrent Intrahepatic

Cholangiocarcinoma

Fabian Bartsch' - Markus Paschold’ - Janine Baumgm’t1 + Maria Hoppe-Lotichius1

Stefan Heinrich' - Hauke Lang' World J Surg 2018
I Intrahepatic only I I Extrahepatic only I Intrahepatic + extrahepatic

|

Sufficient state of health
+ tolerable size and function of the FLR
+ remaining vascular structures

no yes

I Solitary / I I Unifocal lesion I Diffuse spread

limited multifocal lesions * e.g. peritoneal
carcinomatosis

-] [

Time to recurrence Time to recurrence
> 3 month >3 month

(] Lo Lo n

(4]

TACE / SIRT / Chemotherapy / BSC I Repeated exploration / resection |I I Chemotherapy / BSC
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« Avtévdeicn trpo 2015 (2etri¢ emBiwon <30%)
« ATtTouaia: a. Kpitpia TTIAOYNAG
B. NEOETTIKOUPIKEC BEpATTEIEC

« Evositelc:

1. Very-early iCCA <2cm non LR (cirrhosis) Syr OS 65%

2. Unresectable Locally Advanced iCCA with no LNs, no mets
3. Responders to neoadjuvant CRT

J Hepatol 2020
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Liver transplantation

&Liver resection )
a

Age, PS, comorbidities C ISe=by=east evaluation to be balanced with resect

Histology confirmation
Ca19.9

Tumour staging

Chronic liver
disease/cirrhosis/PH
Macrovascular invasion

Preoperative lymph
node assessment
Multifocality*
Neoadjuvant treatment

Additional procedures

Adjuvant treatment
Future studies

Study endpoints

ability criteria based on extent of liver tissue to be

removed vs. volume and function of the liver remnant
Recommended

Relative contraindication for Ca19.9 >500 ng/ml in the absence
of jaundice

Single resectable mass any size, if resectability is

provided according to point 1

Unilateral multifocal disease

Relative/absolute contraindication

Relative contraindication (vascular reconstructions are allowed
if RO resection is achievable)

Recommended

Relative contraindication
Experimental

PVE, ALPPS and biliary reconstructions can be added, though

associated to higher morbidity/mortality

Advisable in high-risk patients

- Prospective investigations on neoadjuvant “downstaging”
chemotherapy + targeted agents * RT (EBRT vs. SIRT) schemes
able to convert advanced liver-only tumours to resectability

- Prospective randomised investigations on adjuvant CT in R1
resections and in patients at high risk of
recurrence

0S, RFS

\&Wmorbidities contraindicating LT

Mandatory
To be defined

Unresectable <2 cm very-early tumour arisen in chronic
liver disease/cirrhosis (i.e. solid data available and trial
ongoing)

Unresectable >2 cm lesion with sustained response to
chemotherapy + RT (experimental, within prospective
protocols)

No limitation regarding liver function

Contraindication in case of intra-/extrahepatic vascular
invasion. Questionable in case of extravascular growth
with encasement of major inflow/outflow tributaries
(experimental)

Mandatory to rule out nodal disease

To be defined.

Very-early iCCA: experimental

Advanced iCCA: recommended as selection tool
(sustained responses may be selected for transplant
consideration)

DCD, marginal grafts in pts with preserved liver function
and LDLT can be proposed

To be defined

Prospective parallel studies with matched patients co-
horts (based on tumour burden and biology) to assess
survival benefit of LT (x downstaging treatments) vs.
other treatment options

Transplant benefit, OS (ITT), RFS and cancer-related
survival 53
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Xelipoupyikn MpokAnon

EmOeTIKA AVTINETWTTION

Meilovec HTTaTEKTOUES

AYYEIOKECG [ ZTTAOXVIKEC EKTOUEC
[MpoeyxeipnTikd FLR — HtmaTik Agitoupyia
Nepgadevektoun NMANTA!

RO EkTOMN

ETNIAEKTIKN) QVTIMETWTTION TNG UTTOTPOTTAG
MeTapooxeuon

Biology first!!!
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