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Kontroverze

Onkologicky benefit u bilobarniho jaterniho postizeni
« Nazorovy spor mezi klinickym onkologem a chirurgem

Volba nejvhodnéjsiho dvouetapového vykonu
« ALPPS — nazorovy spor ohledné indikaci tohoto vykonu
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Onkologicky benefit jaterni resekce
Chirurgicka lé€ba — jaterni resekce

Celkové preziti po jaterni resekci metastaz kolorektalniho karcinomu (14 774 pacientu).
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Survival (%)
Resected 1yr 2yrs 3yrs 4 yrs 5yrs 6 yrs 7 yrs 8 yrs 9 yrs 10 yrs
Resected 90 74 60 49 42 36 32 29 27 25
Not resected 68 41 24 11 8 6 4

Number of patients exposed

Total 1yr 2yrs 3yrs 4 yrs 5yrs 6 yrs 7 yrs 8 yrs 9 yrs 10 yrs
Resected 13,893 9,451 6,159 3,893 2464 1,642 1,095 798 578 429 324
Not resected 881 471 225 90 29 17 11 3 0 0 0

Adam R et al. The Oncologist 2012;17:1225-1239
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Onkologicky benefit jaterni resekce
Chirurgicka leéCba — extenzivni jaterni postizeni

Celkové preziti po jaterni resekci inicialné neresekabilnich jaternich metastaz (1 999 pacientl).
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Survival (%)
Initial resectability 1yr 2yrs 3yrs 4 yrs 5yrs 6 yrs 7 yrs 8 yrs 9 yrs 10 yrs
No 87 69 53 41 33 29 25 21 20 20
Yes 91 76 63 52 46 39 36 32 29 28

Number of patients exposed

Total 1yr 2yrs 3yrs 4 yrs 5yrs 6 yrs 7 yrs 8 yrs 9 yrs 10 yrs
No 1,999 1,275 745 426 223 131 84 55 40 31 23
Yes 8941 5917 3,766 2333 1,482 982 642 461 329 243 190

Adam R et al. The Oncologist 2012;17:1225-1239
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Onkologicky benefit jaterni resekce
Chirurgicka léCba — dvouetapové jaterni resekce

Celkové preziti po dvou etapové jaterni resekci (625 pacient).
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Follow up (months)

Patients atrisk
Hepatectomy 5,786 3.847 2,495 1,590 973 621 407 275 182 126 o6

TSH 2/2 625 401 260 162 o4 56 29 X7 15 o 3

Regimbeau JM et al. HPB (Oxford). 2017;19(5):396-405.
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Onkologicky benefit jaterni resekce

Chirurgicka |éCba jaternich metastaz kolorektalniho karcinomu (kompletni
resekce jaternich metastaz) je potencionalné kurabilni IéCbou bez ohledu na to,
zda bylo inicialni metastatické postizeni primarné resekabilni nebo bylo
dosazeno resekability az sekundarne.

Zvyseni resekability jaternich metastaz
«  Konverzni systémova chemoterapie
(redukce nadorové hmoty)
Etapové jaterni resekce
(zvétSeni objemu zbytkového jaterniho parenchymu)

NCCN guidelines (2020)

* When hepatic metastatic disease is not optimally resectable based on insufficient
remnant liver volume, approaches utilizing preoperative portal vein embolisation or
staged liver resection can be considered.



Predikce onkologického benefitu jaterni resekce

Prognostické biomarkery

Klinicko-patologické prognostické markery — velikost metastazy, poCet metastaz,
postiZzeni uzlin, grading, resekeni linie (RO/R1/R2), hodnota CEA, infiltrace T-lymfocytl v
tumoru, interval do relapsu, lokalizace primarniho tumoru, pfitomnost extrahepatalniho
postizeni, atd.

Molekularni prognostické biomarkery z tumorozni tkané
. K-RAS a N-RAS mutace (35-45 %)

. BRAF mutace (5-11 %)

. TP53 (36-65 %)

. PIK3CA

Tekuta biopsie — cirkulujici prognostické biomarkery
. Cirkulujici nadorové buriky
. Cirkulujici DNA

Tsilimigras D et al. Surg Oncol. 2018;27(2):280-288.
Jones RP et al. Eur J Surg Oncol. 2017;43(5):875-883.
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Predikce onkologického benefitu jaterni resekce

Klinicko-patologické prognostické markery — velikost metastazy, poCet metastaz,
postiZzeni uzlin, grading, resekéni linie (R0O/R1/R2), hodnota CEA, infiltrace T-lymfocytl v
tumoru, interval do relapsu, lokalizace primarniho tumoru, pfitomnost extrahepatalniho
postizeni, atd.

Table 5. CLINICAL RISK SCORE FOR
TUMOR RECURRENCE

Survival (2%)

Median

Score 1-yr 2-yr 3-yr 4-yr 5-yr (mo)

O a3 ras. 2 cO (S10)] 74

1 o1 76 66 54 4 51

2 59 T3 a0 51 240 47

3 86 G7r 42 25 20 33

al r4e. 45 38 29 25 20

5 ra 45 27 14 14 22
Each risk factor is one point: node-positive primary, disease-free interval 12
months, =1 tumor, Size =5 cm, CEA =200 ng/ml.

Fong Y et al. Ann Surg. 1999;230(3):309-18; Malik HZ et al. Ann Surg. 2007;246(5):806-14.

Rees M et al. Ann Surg. 2008;247(1):125-35.
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Predikce onkologického benefitu jaterni resekce
Prognostické biomarkery
Molekularni prognostické biomarkery z tumoroézni tkané

K-RAS a N-RAS mutace (35-45 %), BRAF mutace (5-11 %), TP53 (36-78 %), PIK3CA
(14 %), APC (86 %), SMAD4 (15 %), SMAD3 (5 %), SMAD2 (4 %), ERBB2 (6%)

TABLE 2. Association of Clinical Score Factors and RAS Mutation With Overall Survival in Patients Undergoing Resection of
Colorectal Liver Metastases (n = 564)

Univariate Analyses Multivariate Analysis

Factor HR 95% CI P HR 95% CI P
Node-positive primary tumor 2.207 1 448-3.365 <0.001 2.075 1.361-3.165 0.001
Disease-free interval <12 mo 1.240 0.862-1.783 0.246

>1 liver metastasis 1.245 0.887-1.748 0.205

Largest liver metastasis >50 mm in diameter 1.636 1.047-2.558 0.031 1.852 1.180-2.905 0.007
CEA level >200 ng/mL 1.541 0.381-6.242 0.544

RAS mutation in CLM 2.752 1.966-3.851 <0.001 2.693 1.922-3.772 <0.001

CEA indicates carcinoembryonic antigen; HR, hazard ratio.

Lang H....rozSifeni skorovaciho systému o mutace RAS/RAF a mutace SMAD1-4
pfineslo dalSi zlepSeni predikace

Kawaguchi.....samotna RAS mutace ma nizsi prediktivni vyznam, nez kombinovana
mutacni analyza (RAS, TP53, SMAD4)

Brudvik KW et al. Ann Surg. 2019;269(1):120-126.
Lang H et al. Ann Surg. 2019;270(5):799-805. Kawaguchi Y et al. Clin Cancer Res. 2019;25(19):5843-5851



Predikce onkologického benefitu jaterni resekce

Prognostické biomarkery
Tekuta biopsie — cirkulujici prognostické biomarkery
. Cirkulujici nadorové bunky

Groot Koerkamp B et al. Ann Surg Oncol. 2013;20(7):2156-65.

. Cirkulujici DNA
To KK et al. World J Gastroenterol. 2018;24(27):2949-2973.

Imunitni reakce

. Tumor infiltrujici lymfocyty
Katz SC et al. Ann Surg Oncol. 2009 Sep;16(9):2524-30.

. Subanalyza infiltrujicich T-lymfocytt (CD8+/CD4+)
Sideras K et al. J Surg Oncol. 2018;118(1):68-76.

. Biomarkery lokalni imunitni reakce (Dickkopf-related protein 1)
Sui Q et al. BMC Cancer. 2019;19(1):1210.
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_ Predikce onkologického benefitu jaterni resekce
Dvouetapové jaterni resekce

Molekularni prognostické biomarkery z tumorézni tkané

K-RAS a N-RAS mutace

. Casté&jsi extrahepatalni postiZzeni (kosti, plice, mozek)

. Horsi odpovéd na systémovou chemoterapii (Oxaliplatina, Irinotecan)

. Neefektivni anti-EGFR terapie

RAS status je verifikovany negativni prognosticky faktor u pacientt s jaterni resekci

. RAS mutace je asociovana s kratsim OS (HR 2,24), intervalem do relapsu (HR 1,89)

RAS status je potencionalni prognosticky biomarker u dvou etapovych jaternich resekci

. Signifikantné rozdilné onkologické vysledky dvou etapovych jaternich resekci v
zavislosti na RAS (wt/mut)

OS (median) PFS (median) OS (5 let)
TSH (all) 56,8 mésicu 12,5 mésice 49 %
TSH (RAS wt) 101,6 mésicu 15,3 mésicl 67 %
TSH (RAS mut) 44,5 mésicl 11 mésicl 12 %

Passot G et al. J Am Coll Surg. 2016;223(1):99-108.



Primary tumour trajectories

Observed frequaency in bulk DNA-seq

Metastatic tumour trajectories

Observed frequency in bulk DMNA-saq

[ Mutation [ a [ B D | E | [ mutation | B F
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Tumoroézni heterogenita

Intratumor heterogeneity

@ @ Cancer cells /ibroblast

© Lymphocyte ( jQ\> Macrophage

Shoda/neshoda vyskytu biomarkert v primarnim tumoru a metastatickém lozisku

KRAS — shoda 93,7 % (67-100)
NRAS — shoda 100 % (90-100)
BRAF — shoda 99,4 % (80-100)
PIK3CA — shoda 93 % (42-100)
TP53 — shoda 92,9 % (73-100)

Bhullar DS et al. EBioMedicine. 2019 Feb;40:363-374.

neshoda v molekularnim profilu (vice genu)
28 % (5-95)
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Jaterni metastazy

Clinicopathological characteristics |- Molecular classes and tumor biology —_— Metastatic potential

v } v

Clinical phenotype and outcome

Resectable (liver only)

Potentially resectable : Non-resectable (extensive disease)
1

<dvmm in surgery, adjunct techniques and new drugs
/
w

o e e e o e e o o

Good Bad
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Etapové jaterni resekce

Dvouetapové jaterni resekce - operacni vykony charakterizované dvéma jaternimi
resekcemi navzajem oddélenymi urcCitym Casovym intervalem.

Duvodem dvouetapové jaterni resekce

. Nemoznost provedeni jednodobé jaterni resekce z divodu nedostatecného
objemu zbytkového jaterniho parenchymu




Regenerace jater
Partial Hepatectomy

Growth Factors

Her Metabolic Overload
EGF

Excess ROS
controlled

hy
Intraceliular
anti-oxidants
{G5H)

NF«B, 5TATS,
AP-1, CIEBP IL-5, STATY

cyclin D1

W
Hepatocyte Proliferation

Fausto J et al. Hepatol 2000; 32(suppl 1): 19-31

PVE

Author n  Effect 95%Cl Weight

Giraudo 2008 146 4B.0  [42.8;532] - 6.3%

de Baere 2010 107 690  [60.5 77.5] : —— 5.7%

Imamura 1998 84 370  [29.3;44.7] —.— 5.9%

Nagino 2006 236 324  [20.3;35.5] - 6.6%

Sakuhara 2012 143 317  [26.5,36.9] - 6.3%

Ralti 2010 62 503  [42.8;57.8] —— 5.9%

Cazejust 2015 83 57.0 [43.2,70.8] —_—— 4.6%

Sofue 2014 83 400 [36.8;432] - 6.6%

Covey 2008 100 243  [20.1;28.5) - 6.5%

Malinowski 2016 85 37.4  [32.1;42.8] -- 6.3%

Shindoh 2014 358 503  [46.4;54.2) 3 6.5%

Simoneau 2015 141 410  [32.3;497] —a— 57%

Leung 2014 153 200  [26.531.6] - 6.7%

Aussihou 2008 18 350  [17.4: 526] —_—— 3.8%

Capusotti 2008 31 534  [42.3;64.5] —. 5.2%

van Lienden 2013 14 674  [56.0; 78.8] H — 5.1%

Robles 2012 20 415  [36.7;46.3] - 6.4%

431 [38.0; 48.3] g 100%

[20.9; 65.4] -
T T T 1
20 40 60 100
Author n  Effect 95%Cl PYL Weight
Are 2008 6 1815 [83.1,279.9] 5 0.8%
Kianmanesh 2008 23 540  [454; 62.6) Po—— 15.6%
Ayiomamitis 2009 6 245 [21.86; 27.4] = 17.7%
Homayounfar 2009 24 357  [24.0, 47.4] —a— 14.0%
Aussilhou 2008 17 380  [256 50.4] —I— 13.7%
Capusotti 2008 17 431 [28.4; 57.8] + 12.4%
van Lienden 2013 7 2986 [5.9; 53.2 —-— 8.3%
Robles 2012 18 352 [30.7; 39.8] —l— 17.3%
85 [29.2; 47.7) _ 100%
[8.8; 68.1] -
PV L T T T T 1
0 20 40 &0 a0 100

Isfordink CJ et al. Surg Oncol. 2017 Sep;26(3):257-267.

Etapové jaterni resekce
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Etapové jaterni resekce

Predpokladem dvou etapové jaterni resekce
. DosazZeni dostatecné hypertrofie zbytkoveho jaterniho parenchymu
. Stabilizace onkologického onemocnéni




Etapové jaterni resekce

Konvenéni dvouetapové jaterni resekce

60-75%
Operace 1, PVL, > Operace 2

RO resekce
25-40%

PVE

Nedostatecna hypertrofie
Progrese malignity

Pacienti, kteri nedokoncili 2 etapu

B Jak dosahnout resekability i u

téchto pacientu

ALPPS — associating liver partition and portal vein ligation for staged hepatectomy
« ZvySeni anatomické hypertrofie (v€etné funkéni kapacity) a zkraceni Casového
intervalu mezi operacemi v dusledku technického provedeni
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ALPPS (In situ Splitting)

FEATURE

Right Portal Vein Ligation Combined With In Situ Splitting
Induces Rapid Left Lateral Liver Lobe Hypertrophy Enabling
2-Staged Extended Right Hepatic Resection in Small-for-Size

Settings

Andreas A. Schnitzbauer, MD,* Sven A. Lang, MD,* Holger Goessmann, MD,{ Silvio Nadalin, MD,§
Janine Baumgart, MD,|| Stefan A. Farkas, MD,* Stefan Fichtner-Feigl, MD.* Thomas Lorf, MD, ¥
Armin Goralcvk, MD,¥ Riidiger Horbelt, MD,# Alexander Kroemer, MD,* Martin Loss, MD,* Petra Riimmele, MD,§
Marcus N. Scherer, MD.* Winfried Padberg, MD.# Alfred Konigsrainer, MD,§ Hauke Lang, MD, ||
Aiman Obed, MD,Y and Hans J. Schiitt, MD™*

Multicentricka studie
25 pacientu
ZveétSeni objemu
FLR o 74 %
Interval — 9 dni

RO resekce
100%

Schnitzbauer/Schlitt et al. Ann Surg 2012
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Table 2

Intraoperative data and postoperative outcome for both stages (cumulative data) and for stages 1 and 2.

Cumulatve daw

Stagel (N = 62)

Stage2 (N = 59)

Intraoperative data
Number of resected segment
Resection of tumors located on the future RL
Operative time (min)
Venous reconstruction
Hepaticojejunostomy
Digestive procedure
Operative time (min)
Blood loss (ml)
Intraoperative transfusion
Postoperative course
3-month mortality
3-month morbidity
Overall
Major (grades 3—4)
Type of complication
Ascites and/or pleural effusion
Wound healing impainnent
Biliary fistula
Sepsis/infection
Portal vein thrombosis
Acute kidney failure
Cardiac/pulmonary complication (except for pleural effusion)
Hepatic encephalopathy
Acute PHLF (50—50 cntena)
Maximal Clavien grade
|
11
111
v

52+ 09
41 (66.1%)
492 4+ 163.4
14 (22.6%)
6 (9.7%)

6 (9.7%)
492 4+ 1634
795.1 4+ 642
18 (29%)

25 |

22 (35.5%)
11 (17.7%)
25 (40.3%)
17 (27.4%)
2 (3.2%)
12 (19.3%)
13 (21%)
4 (6.5%)
16 (25.8%)

8 (12.9%)
17 (27.4%)
15 (24.2%)
10 (16.1%)

09+ 0.8

4] (66.1%)
3025 £925
14 (22.6%)

3 (4.8%)

2 (3.2%)
302.5 £925
494 + 4188
6 (9.7%)

1 (1.6%)

36 (58%)
14 (22.6%)

8 (129%)
2 (32%)
19 (30.6%)
11 (17.7%)
1 (1.6%)
11 (17.7%)
11 (17.7%)
0

3 (4.8%)

4 (6.5%)

18 (29%)
9 (145%)
5 (8%)

43 + 0.7

0

I85.8 + 108.4
0

3(5.1%)

4 (6.8%)
185.8 + 108.4
304.5 + 4319
12 (20.3%)

7 (11.9%)

42 (71.2%)
19 (32.2%)

18 (30.5%)

10 (169%)

16 (27.1%)

11 (18.6%)

1 (1.7%) (partial)
6 (10.2%)

6 (10.2%)

4 (6.8%)

15 (25.4%)

9 (15.3%)
14 (23.7%)
11 (18.6%)
8 (13.6%)

Continuous variables are expressed as the mean + standard deviation: Results are given by patient for categorical data. RL: remnant liver: PHLF: post-

Truant S et al. EJSO; 2015, Epub
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Vyvoj modifikaci klasického ALPPS za uc¢elem snizeni morbidity a mortality

Tourniquet modification of the associating liver partition
and portal ligation for staged hepatectomy procedure

R. Robles!, P. Parrillal, A. Lopez-Conesal!, R. Brusadin?!, J. de la Pena?, M. Fuster?,
J. A. Garcia-Lépez? and E. Hernandez?

B7S 2014; 101: 1129—-11344

Percutaneous Microwave Ablation Liver Partition and Portal
Vein Embolization for Rapid Liver Regeneration

A Minimally Invasive First Step of ALPPS for Hepatocellular Carcinoma

De Fei Hong, MD, FACS, Yuan Biao Zhang, MD, Shu You Peng, MD, FACS(Hon), FRCS(ad em), ESA(Hon),

and Dong Sheng Huang, PhD

LETTER TO THE EDITOR

Radio-frequency-Assisted

Liver Partition With Portal

Vein Ligation (RALPP) for
Liver Regeneration

as 87.2% was seen after performing ALPPS
in 9 patients; however, the bile leak rate was
still 22.296.7

In our center, a novel technique has
been described by a senior surgeon (L.R.J)
to achieve a rapid increase in FLR within
a short period of time. as seen in ALPPS
without the increased morbidityv rates re-

All patients had a right hepatectomy for
colorectal liver metastases after either RALPP
(n = 5) or PVE (n = 5). RALPP was per-
formed laparoscopically as planned in 4 pa-
tients, as a part of stage I resection for bilobar
disease with tumorectomy from segment IT
(n = 1), segment IIl (n = 2), and segment I'V
(n = 1) The median leneth of oneration for

LETTER TO THE EDITOR

Avoid “All-Touch” by
Hybrid ALPPS to Achieve
Oncological Efficacy

To the Editor:

W e read with great interest the comments
by Aloia and Vauthey' on the original

(LHA) were dissected and identified with
rubber bands. The umbilical portion of the
LPV was exposed dissecting the umbilical
fissure. The portal branches of segment 4
(except the dorsal branch of 4a to avoid tran-
secting the segment 4 bile duct) were ligated
and divided at its origin. Liver parenchyma
transection was carried out along the fal-
ciform ligament using “‘anterior approach™
without hilar inflow occlusion. Because of

the right hepatic vein were transected and the
specimen was removed. The reconstruction
consisted of pancreaticogastrostomy, left
hepaticojejunostomy, and gastrojejunostomy
using separated jejunum loops. The stage 11
operation took 743 minutes. RBC transfusion
of 800 mL. was necessary. Histological review
of the specimen confirmed the diagnosis of
GBCA with tumor stage of pT4, pN1 (6/14).
The resection margin was free of tumor (RO).
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Klasicky ALPPS

Hibridni ALPPS

RALLPS
Parcialni ALPPS

ALPTIPS
Mini-ALPPS

Modifikovany

ALPPS

ALTPS




ALPPS Improves Resectability Compared With Conventional

Two-stage Hepatectomy in Patients With Advanced

Colorectal Liver Metastasis

Results From a Scandinavian Multicenter Randomized

Controlled Trial (LIGRO Trial)

48 vs 49 pacientt

.F“E §§;’: .':::.’.,:.‘ﬂ:" om0y

ALPPS TSH p-value
Dokonceni druhé etapy (operace) 92% 57% < 0.0001
Morbidita (Clavien-Dindo = 3a) 44% 44%
Mortalita (90 denni) 8.3% 6.1% 0.68
RO- jaterni resekce 7% 57% 0.11
T [ ,

| |

Analysed for primary end point (n=45), I
+ Excluded from analysis (n=0)

Analysed for primary end point (n=48],
+ Excluded from analysis (n=0)

Doposud jedina RCT hodnotici ALPPS

Sandstrom et al. Ann Surg 2018; 267: 833-840
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Outcome after associating liver partition and portal vein ligation
for staged hepatectomy and conventional two-stage
hepatectomy for colorectal liver metastases

R. Adam"?#, K. Imai'?*, C. Castro Benitez">*, M.-A. Allard"?#, E. Vibert'**, A. Sa Cunha'24,
D. Cherqui'?#, H. Baba® and D. Castaing'?#

[ \I\JS
10,—
z oW
:
s —1
m
4
£ - ALPFS
@ - ————— Completed TSH
Failed TSH
| | |
0 1 2 a
Time after first-stage hepatectomy [years)
Mo, at risk Mo. af risk
ALPPS 17 & 2 0 ALPPS 1T B 2 0
TSH 49 3 16 5 Completed TSH 26 22 12 4
Failed TSH 15 o 4 1

d ALPPS varsus TSH b ALPPS versus completed TSH versus failed TSH

Adam R et al. Br J Surg. 2016 Oct;103(11):1521-9.
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Biology is King, selection of case is Queen, and the technical details of
surgical procedures are the Princes and Preincesses who frequently try
to overthrow the powerful forces of the King and Queen, usually to no
long-term avail, although with some temporary apparent victories.




