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BACKGROUND

HCC - Reality 2019

Estimated New Cases

Males Females

Prostate 174,650 20% Breast 268,600 30%
Lung & bronchus 116,440 13% Lung & bronchus 111,710 13%
Colon & rectum 78,500 9% Colon & rectum 67,100 8%
Urinary bladder 61,700 7% Uterine corpus 61,880 7%
Melanoma of the skin 57,220 7% Melanoma of the skin 39,260 4%
Kidney & renal pelvis 44120 5% Thyroid 37,810 4%
Non-Hodgkin lymphoma 41,090 5% Non-Hodgkin lymphoma 33,110 4%
Oral cavity & pharynx 38,140 4% Kidney & renal pelvis 29,700 3%
Leukemia 35,920 4% Pancreas 26,830 3%
Pancreas 29,940 3% Leukemia 25,860 3%
All Sites 870,970 100% All Sites 891,480 100%
Estimated Deaths
Males Females
Lung & bronchus 76,650 24% Lung & bronchus 66,020 23%
Prostate 31,620 10% Breast 41,760 15%
Colon & rectum 27,640 9% Colon & rectum 23,380 8%
Pancreas 23,800 7% Pancreas 21,950 8%
I Liver & intrahepatic bile duct 21,600 7% I Ovary 13,980 5%
Leukemia 13,150 4% Uterine corpus 12,160 4%
Esophagus 13,020 4% | Liver & intrahepatic bile duct 10,180 4% |
Urinary bladder 12,870 4% Leukemia 9,690 3%
Non-Hodgkin lymphoma 11,510 4% Non-Hodgkin lymphoma 8,460 3%
Brain & other nervous system 9,910 3% Brain & other nervous system 7,850 3%
All Sites 321,670 100% All Sites 285,210 100%
Siegel et al., CA Cancer J Clin 2019 ACI BA DEM ‘ .IC
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BACKGROUND

HCC - Reality 2019

Medical treatment Surgical treatment

Symptomatic
Terminal stage (D)
Child C, PS 3-4

Sorafenib Mini-invasive procedures
Advanced stage (C), . RFA: early stage (0), single
Portal invasion, < 3.cm, PS 0, Child A
Extrahepatic spread, TACE: intermediate stage (B)

Child A-B, PS 1-2 multinodular, Child A-B
SIRT: intermediate stage (B),

<=5 cm nodules, Child A-B

\

Potential candidates for liver
Systemic chemo-radiation 3 transp'ant or resection
Poor results, Palliation Portal pressure increased and no
associated diseases (transplant) or
normal portal pressure and bilirubin
(resection)

Promising therapies Transplam/rgsecnon
. Oncolytic virus therapy Earlqy st;tgle Ui)ésmgle or
. Immunotherapy = 3nodules < 3 cm

Less commonly used
mini-invasive procedures
PEIT
MWA
HIFU
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Radiosurgery
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Interdisciplinary team approach

Radiation Interventional
Therapy Radiology
g Nuclear
Surgery
Medicine

Gastroenterology - Oncology
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BACKGROUND

EASL Clinical Practice Guidelines: Management

of hepatocellular carcinoma”

Non-cirrhotic liver:

Recommendations

e Surgical resection is recommended as treatment of

choice in patients with HCC arising on a non-cirrhotic
liver (evidence low; recommendation strong).

Depending on:

>

V V VYV V

Liver function

Portal hypertension

Extent of hepatectomy

Future liver remnant

Patient’s performance & co-morbidities J Hepatol 2018
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BACKGROUND

Surgery vs. Liver Tx in HCC

Cirrhotic liver:

Table 1 Details of expanded criteria

Title Year published Criteria description

Milan (2) 1996 1 lesion <5 cm, or 3 lesions
<3 cm each

UCSF (3) 2001 1 lesion <6.5 cm, or 2-3

lesions <4.5 cm each, with a
total tumor diameter <8 cm

Navarro (4) 2001 1 lesion <6 cm, or 2-3
lesions <5 cm each

Valencia (5) 2008 1-3 lesions <5 cm each, total
tumor diameter <10 cm

Hangzhou (6) 2008 Total tumor diameter <8 cm,
AFP <400 ng/mL
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BACKGROUND

BCLC Algorithm in cirrhotic HCC

JOURNAL OF HEPATOLOGY

HCC

A 4

y

Y

A

Very early stage (0)

Early stage (A)

Intermediate stage (B)

Advanced stage (C)

Terminal stage (D)

Single <2 cm
Child-Pugh A, PS 0

Single or 3 nodules <3 cm
Child-Pugh A-B, PS 0

Child-Pugh A-B, PS 0

Potential candidate ¢ ¢
for liver Single 3 nodules <3 cm
transplantation l

No Yes —»

Portal pressure,
bilirubin

]

A

4

Multinodular

Portal invasion
Extrahepatic spread

Child-Pugh C, PS 34

Child-Pugh A-B, PS 1-2

Normal Increased — | ASsociated
diseases
v
No Yes
‘, Voo ‘, | |
Ablation Resection LT Ablation | | Chemoembolization Sorafenib

BSC

CURATIVE TREATMENTS

PALLIATIVE TREATMENTS
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Resection vs. RFA in HCC - Patients

RCT (1:1) — 168 patients, 1 HCC < 4cm

BACKGROUND

Assessed for eligibility
n= 2537
3 Excluded, n = 2369
* Did not meet the inclusion criteria, n = 2358
o + Refused to participate, n = 4
\J « Liver transplantation, n =7
Included and randomized
n=168
| |
Allocated to RFA group, n = 84 Allocated to RES group, n = 84

+ Received intervention, n = 81 + Received intervention, n = 76
» Refused to receive intervention, n = 3 « Refused to receive intervention, n = 4
* Did not meet the inclusion criteria, n =0 * Did not meet the inclusion criteria, n = 4
Assessment of curative effect, n = 81 Assessment of curative effect, n = 76

+ Residual tumors, n=8 + Residual tumors, n =1

Accomplishment, n = 70 Accomplishment, n = 71
* Lost to follow-up, n=3 » Lost to follow-up, n = 4
\J \j
Intention-to-treat analyzed Intention-to-treat analyzed
n=_g4 n=84

Feng et al, J Hepatol 2012
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BACKGROUND

Resection vs. RFA in HCC - Patients

RCT (1:1) — 168 patients, 1 HCC < 4cm

Qverall survival

1.0 -‘_;_,_\_'h'__‘_h
© s I
$ o8- %
z
5 04 Resection group
«§ Radiofrequency ablation group
& 0.2 4 Censored
0.0 v v ' v v v
0 6 12 18 24 30 36

Time (mo)

Patients at risk
RES group 84 75 70 66 63 55 52
RFA group 84 73 67 64 58 50 46

B

Recurrence-free survival

1.0+
g 0.8 +
E—
22 06
e
“w—
on
>0 0.4+ Resection group (RES)
=g Radiofrequency ablation group (RFA)
2 Censored
§ 02 -
a
0.0 T - r T T
0 6 12 18 24 30 36

Time (mo)

Patients at risk
RES group 84 74 66 60 55 47 43
RFA group 84 71 62 52 47 36 34

n=168

1-y survival 96 93.1
2-y survival 87.6 83.1
3-y survival 74.8 67.2
5-y survival ? ?
(2014)

Feng et al, J Hepatol 2012
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BACKGROUND

Resection vs. TACE/RFA in HCC

Milan - Criteria

Assessed for eligibility
n=1121
Excluded n = 921

Beyond Milan criterian = 775
T Agen =14
g Child-Pugh grade C n = 19
° Not HCC n = 34
o Not suitable for surgery or RFA n = 6

Previous antitumour treatment n = 33

Declined to participate n = 40

\ 4
Randomized
n =200
j !
s Allocated to partial hepatectomy group n = 100 Allocated to TACE + RFA group n = 100
= Received partial hepatectomy n = 100 Received TACE + RFA n = 91
5 Received TACE only n =9
< Decompensated liver function after TACEn =3
Metastases after TACEn =6

(=%
; Lost to follow-up (lost contact)n =7 Lost to follow-up (lost contact) n = 4
o Discontinued intervention (pathological diagnosis Received salvage hepatectomy (RFA failure) n = 4
S as FNH)n =1
2
= Intention-to-treat analysis n = 100 Intention-to-treat analysis n = 100
c
<

Liu et al. Br J Surg 2016
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BACKGROUND

Resection vs. TACE/RFA in

Milan - Criteria

HCC

100 100 = o _
TACE + RFA Do
————— Hepatectomy 3 T
100 100 —=1_
TACE + RFA N
————— Hepatectomy L
) 100 -
P
ki
{ e v
d o .
8
@ z
o 2
o
No. at risk 1 ] 1 | |
TACE + RF 0 12 24 35 a8 80 0 12 24 36 48 &0
Hepatecton Time after treatment (months) Time after treatment (months)
a Recurrer No. at risk No. at risk
TACE + RFA 31 21 15 8 4 4 TACE + RFA 31 30 24 15 13 8
Hepatectomy 34 a0 24 19 15 10 Hepatectomy 34 33 30 26 23 12
acurrence, >3cm erall survival, >3cm
C R HCC > 3 d overall I, HCC > 3

Liu et al. Br J Surg 2016
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BACKGROUND

| Eiigibiity | | Screening | | Identification |

Included

Resection vs. RFA in HCC

JOURNAL OF HEPATOLOGY

Records identified through databases searching Additional records identified through articles searching
» PubMed, n = 528 n=6
+ Embase, n = 278 |

I

Records after duplicates removed

n = 641
|
Records excluded because
Abstrici Z(‘:;'fened - not pertinent
n=610
|
Full-text articles Full-text articles excluded
assessed for eligibility . n=14
n=231

Included in other studies, n =4
Not pertinent, n = 4
Comparison not possible, n = 2
Not within Milan criteria, n = 2
Combination with TACE, n=2

Studies included in
meta-analysis
n=17

Cuccetti et al, J Hepatol 2013
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Resection vs. RFA in HCC

BACKGROUND

HR (n = 1000) RFA (n = 1000) pvalue Effect size
All Milan
Life-expectancy (yr) 6.97 (0.44) 6.61 (0.52) <0.001  0.747
Proportion optimal strategy (%)* 70.3 29.7 <0.001 0.889
Costs (€) 9841 (720) 5627 (535) <0.001 6.643
Quality-adjusted life-expectancy (QALY) 5.10 (0.41) 4.80 (0.45) <0.001 0.697
Cost-effectiveness (€/QALY) 1938 (179) 1181 (137) <0.001  4.749
Single nodule <2 cm
Life-expectancy (yr) 8.18 (0.80) 8.28 (0.72) <0.001 | -0.131
Proportion optimal strategy (%)* 47.3 52.7 0.016 -0.108
Costs (€) 10,465 (820) 6499 (614) <0.001 5.475
Quality-adjusted life-expectancy (QALY) 5.97 (0.64) 6.04 (0.60) 0.006 -0.113
Cosl-effectiveness (€/QALY) 1768 (180) 1083 (120) <0.001 _ 4.478
Single nodule <3 cm
Life-expectancy (yr) 7.96 (0.37) 6.82 (0.42) <0.001 | 2.880
Proportion optimal strategy (%)* 97.7 2.3 <0.001 6.364
Costs (€) 10,292 (832) 5494 (510) <0.001 6.953
Quality-adjusted life-expectancy (QALY) 5.86 (0.43) 4.98 (0.40) <0.001 2119
Cost-effectiveness (€/QALY) 1762 (176) 1108 (122) <0.001_ 4.319
Single nodule 3.1-5.0 cm
Life-expectancy (yr) 6.16 (0.73) 4.61 (0.36) <0.001 | 2.693
—_Proporion optumal strateqy (7e) Ire 7.7 <U00T 6.517
Costs (€) 9326 (753) 4503 (377) <0.001 8.099
Quality-adjusted life-expectancy (QALY) 4.50 (0.56) 3.35(0.31) <0.001 2541
Cost-effectiveness (€/QALY) 2097 (246) 1356 (145) <0.001 _ 3.670
Two-three nodules <3 cm
Life-expectancy (yr) 5.36 (0.71) 5.39 (1.22) 0.404 | -0.030
Proportion optimal strategy (%e)" 486 514 02117 -0.056
Cosls (€) 8936 (767) 4774 (627) <0.001 5941
Quality-adjusted life-expectancy (QALY) 3.95 (0.54) 3.99 (0.88) 0.186  -0.055
Cost-effectiveness (€/QALY) 2293 (287) 1235 (219) <0.001 4.145

Cuccetti et al, J Hepatol 2013
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BACKGROUND

Resection vs. Transplantation (HCC within Milan)

1.07 Transplantation, n = 123
5-yr OS 77%

0.81
Zé 0.6 T,
0 -
. . Resection, n =30
g -+ 5-yr OS 36%

0.2 et

P <.0001
W 4 e s 10 130 10

Time (months)

Era 1989 — 2004

1.0

Transplantation, n = 91
5-yr OS 73%

0.8 _'_I
2 T ”_::
2 |
Soedl 00 e .
=
o)
8 N
5 o4 Resection, n = 29
3 5-yr OS 61%
o

0.2

= .07
0.0 . , | |
20 40 60 80

Time (months)

Era 2005 — 2011

Andreou et al., J Gastrointestinal Surg 2018
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BACKGROUND

Lap. Liver resection in cirrhotic HCC

1001
100 Laparoscopic resection (n=110)
[ ]
- | o] Laproscpicascion (1110 Lap. Liver Surgery:
g Open resection (n=330) g
P Bloodl
2 . Open resection (n=324) - O 0 0 S S
- 2
: i ital S
! o : e - Hospital Stay
3 > [ ] [ ]
" 2 - Morbidity
P=0.033 P=0.141 o, oo
‘ o | - 30-d Mortalitat
0 T T T T 0 1 2 3 4 6
. ! : . : ' Disease free survival (Year)
Overall survival (Year)
No. of patients at risk: No. of patients at risk:
Laparoscopic Liver Resection Laparoscopic Liver Resection
110 90 69 53 42 12 110 79 53 38 29 20
Open Liver Resection Open Liver Resection
330 281 237 190 157 124 B 324 21 163 128 106 82

Improvement of Surgical Outcome in cirrhotic HCC patients

via laparoscopic resection
Cheung et al. Ann Surg 2016, Sotiropoulos et al. Metaanalysis 2017
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Required liver volume for resection

Liver volume needed depending on state of the liver

Steatosis

Normal Liver Steatohepatitis

220%

Background

Residual Volume

Validation of liver function
e.g. Child-Pugh, ICG-Test etc.

Asencio JM et al., J Hepatobiliary Pancreat Sci 2014;
Guglielmi A et al., Dig Surg 2012




Options to increase resectability rate

1. PV & HV Embolisation Qv

E 2. Portal vein ligation
3. ALPPS
4. SIRT/TARE

8 cooem
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Increase of resectability by ALPPS

Associating Liver Partition and Portal Vein
Ligation for Staged Hepatectomy

Background

I

Portal Vein Ligation
In Situ Split




Background

ALPPS - Surgical technique




ALPPS - First description

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, §

'g Janine Baumgart, MD,|| Stefan A. Farkas, MD,* Stefan Fichtner-Feigl, MD,* Thomas Lorf, MDY
= Armin Goralcyk, MD,§ Riidiger Horbelt, MD,# Alexander Kroemer, MD,* Martin Loss, MD,* Petra Riimmele, MD, 1
E Marcus N. Scherer, MD,* Winfried Padberg, MD,# Alfred Konigsrainer, MD,§ Hauke Lang, MD, ||
g Aiman Obed, MD,Y and Hans J. Schlitt, MD*
19}
L . .
Retrospective Analysis CT volumetry left lateral lobe
CRLM n=14 Before: 310 ml (range: 197 — 444 mL)
Other entities n =11 After: 536 ml (range: 273 — 881 mL)

Volume increase = 74% (range: 21% to 192%)
Waiting period:

9 days (range = 5 — 28 days)

Schnitzbauer et al. Annals of Surgery 2012
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Case presentation ALPPS

58 year-old male patient

HCC of the right liver (Seg. V)

Unilocular, 3.2 cm large lesion

Relevant secondary diagnoses:
- Hepatitis C

- Diabetes mellitus Il

- Arterial hypertension

Interdisciplinary tumor board consent September 2017

--> Primary resection by right hemiheptectomy




3. Case presentation ALPPS

O

CT-guided puncture for histology of central single site lesion

Planned surgical approach: Right Hemihepatectomy




3. Case presentation ALPPS

CT scan with volumetry preoperatively

Il Leber: Volumen % des Gesamtvol.

Leber funktionell 15259 cm3 98.1%
Leber insgesamt 1555.8 cm3 100.0%
Segmente

Segmente: Funktionelles Volumen % des funktionellen Vol.

Il Segment 1 4.3 cm3 0.3%
B Segment 2 181.9 cm3
- 331.1 cm3 . . 21.7%
B Segment 3 149.1 cm3 4959 cm3 8%
B Segment 4 164.8 cm3
B Segment5 156.3 cm3 340.2 :
340.2 cm3
Segment 8 183.8 cm3 =
- 1023.2 cm3
Segment 6 338.9 cm3
683.0 cm3
B Segment7 344 1 cm3 .

Gefale
GefaBe: Volumen % des Gesamtvol.

J Pfortader

Nicht klassifiziert 299 cm3

Functional volume left liver 495,9 cm3, Percentage of funct. vol. 32.5 %

Functional volume right liver 1,023.2 cm3, Percentage of funct. vol. 67,1 %
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3. Case presentation ALPPS

Intraoperative challenges:

- Unexpected liver cirrhosis

- Relative small size of the
left liver

Individual approach
- ALPPS-Procedure

In-situ split of the liver with ligation of the right portal vein and

cholecystectomy (ALPPS procedure) on October 10, 2017




3. Case presentation ALPPS

CT scan with volumetry on postoperative day 7 after ALPPS
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3. Case presentation ALPPS

CT scan with volumetry on postoperative day 7 after in-situ split of

the liver with ligation of the right portal vein for induction of hypertrophv

Il Leber:

Leber funktionel!

Leber insgesamt

Segmente:
[l Lateraler linker Lappen
B Medialer linker Lappen
Medialer rechter Lappen

e left liver 774 cm3

rercentage of functional volume 46.6 %

Vﬁt/ Functional volume right liver 886.3 cm?

Percentage of functional volume 53.4 %



3. Case presentation ALPPS

Completion right hepatectomy after ALPPS procedure
(after 10 days) on October 20, 2017




Background

Two-Stage-Hepatectomy vs. ALPPS

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'?*4,
D. Cherqui'**, H. Baba’ and D. Castaing’+*

All consecutive patients 2010-2014 with TSH or ALPPS
41 TSH (15 not completed) vs. 17 ALPPS (all completed)

» 90d mortality TSH 5% vs. 0% ALPPS (n.s.)
» Clavien Dindo 23 TSH 39% vs. 41 ALPPS (n.s.)
> Blood loss TSH 500ml vs. 1000ml ALPPS (p<0.02)

Adam R et al., BJS 2016
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Two-Stage-Hepatectomy vs. ALPPS

1-0
LSl 1-0 —
‘_L - l_l ‘- I_ -
08 - —— - S—

£ ! 0-8 |- S———

5 b 2

g086F 1 tecm=- =

<] S 06}

s 2

S 04} a

S ALPPS & Dl
= 0 gl e TSH 2 ALPPS
= A | m———— Completed TSH
o ; ; ; 02 Failed TSH
g‘ 0 1 2 3

|
8 Time after first-stage hepatectomy (years) 0 ; > é
m No. at risk Time after first-stage hepatectomy (years)
ALPPS 17 6 2 0
TSH 41 31 16 5

Completion of the ALPPS procedure is safe, but
does not lead to a better oncological
outcome!!!

Adam R et al., BJS 2016
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Two-Stage-Hepatectomy vs. ALPPS

Meta-Analysis
10 studies, 719 patients

ALPPS TSH Meaan Diffesence
Study o Subgow  Mean SD_Total Mean SD_Total Weigle 1V, Ranwdom 95°% Cl
Cha2? 813 175 10 118 94 29 159% 4633([34N
Croome 2014 843 78 15 3B 272 53 212% 4830L# FUture
Rati 2015 6625 2999 12 41 125 36 95% .
Sanvistrom 2017 68 38 48 3B 18 49 Y ‘ Liver
- Schadde 2014 774 12225 48 341 638 q
- Shindoh 2013 025 4275 25 _§ ‘ Remnant
- Total (95% C1) s
° Heterogeneity: Tau®= 285 ‘
E‘ Test for overal
% Fig. 2 Forest plot 3o o . “
& \ 1

\0 \
\ aence Mean Diffes ence
a 1V, Raawlony 95°, CI 1V, Randdom 95°, O
Time

e‘ 4% -8500(-118.17,5183)
@ 29 166% -1247[13.54,-11.40) -

142 53 158% -3210[3596,-28.24) w

e 7 W 15 127% -2100[3117.4083) —
‘ 8 518 328 14 B81% -4070[57.94,-23.46) —_—

s 227 12 N 35 36 165% -2075[-2247,-19.00)

M1 11 48 43 15 49 152% -3200(37.23,-26.77) -
03 1275 575 25 34 6216 144 121% -2125[3185,1085] —
Total (95% Q1) 142 381 100.0% -26.30 [-33.68, -19,97] ®
Heterogeneity: Tau®= 7393 Chi*=1939.50,df=7 (P <000001) I* = 95% -fco _,:0 ° 521 150

Test for overall efect Z = 7 63 (P < 0.00001) Pavass ALPES Poviaih TS

Fig. 3 Forest plot and meta-analysis of the time interval between the two stages

Zhou Z. et al., World J Surg Oncol 7017
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Two-Stage-Hepatectomy vs. ALPPS

p \
ALPPS TSH Odds Ratio Odds Ratio
Study or Subgrowp __Everts Total Events Total Wei MH, Fixed, 95% C1 MH. Fixed 95% CI
Adam 2016 17 17 28 41 55% 2047[1.15, 36474 .
Chia 2017 g8 10 17 28 216% 282[0.51,1572) —
Croome 2014 15 15 42 53 75% 839(047,15101) - Su rge ry
Knoesd 2012 7 7 12 15 65% 420(0.19,9308] I .
Retti 2015 12 12 34 3% 85% 1.81(0.08,4040) Comp etion
Sandsrom 2017 4 48 28 49 285% B.25(2.56,2657] —
Schadde 2014 48 48 §5 83 52% 49.81(2.96,837.70)
Shindoh 2013 25 25 104 144 76% 19.77[1.18,33238]
Tanaka 2015 " 1 48 54 Q0% 308(0.16,5874)
Total (95% CI) 193 504 100.0% 950 [4.65, 19.44 -
o) Total events 187 366
Heterogeneity: Chi*= 576, df =8 (P = 067); I*=0% } y + ¥
ey 0.002 0.4 1 10 00
g Test for overal eflect Z =617 (P < 0.00001) Fovours TSH Favows ALPPS
E Fig. 4 Forest plot and meta-analysis of the second surgery completion rate
= \ 4
=
19}
© ( §
ALPPS TSH Odkds Ratio Odds Ratio
0 _Studv or Subgowp  Everts Total Events Total Weiglt W, Fixed, 95% CI BH. Fixed 95% C1 Post-OP
Adam 2016 0o 17 1 26 57% 049[002,1283) .
Chia 2017 2 ] 0 17 12% 13.46[0.57, 31953) » |_F
Croome 2014 2 15 12 53 224%  053(0.10,286) —_—r
Knoewd 2012 0 7 0 15 Not estimable
Ratti 2015 0o 12 2 34 64% 052[002,1151)
Schadde 2014 6 48 5 54 201%  1.40[040,4392) —r
Shindoh 2013 0 25 13 104 257%  0413[001,231) -
Tanaka 2015 4 1 16 48 185%  1.14(0.29, 449 ——
Total (95% CI) 143 351 100.0% 0,86 [0.%, 1.64]
Total events 14 49
Heterogeneity: Chi*= 585, df = 6 (P = 0.44); 17= 0% + + 1 + +
: 001 01 1 10 100
Test for overall efect Z =044 (F = 066) Favours ALPPS Favours TSH
Fig. 9 Forest plot and meta-analysis of the postoperative liver failure rate in patients after stage 2 operation
\

J

Zhou Z. et al., World J Surg Oncol 2017

ACIBADEM

MEHMET ALIi AYDINLAR
UNIVERSITY

1C



Two-Stage-Hepatectomy vs. ALPPS

{ N
ALPPS TSH 0dds Ratio O dds Ratio
i 95% CJ M, Randdom, 95 CI
Adam 2016 17 17 17 26 125%  19.00(1.02, 35228 -
Retti 2015 10 12 13 34 239% 8.08[1.52, 4283) —
Schadde 2014 3’ 48 40 55 350% 1.01[0.42,2.41) . .
Tanaka 2015 5§ 1M1 21 48 288% 1.07[0.29, 4.00) Compllcatlons
Total (95% C1) 88 163 100.0% 2.44[0.71, 8.36)
Total events 67 4l
Heterogeneity: Tau® = 0.93; Chi*=8.15, df = 3(P = 0.04) I*= 63% : ’ ¢ :
1 1 1
o) Test for overall effect Z =142 (P =0.16) 048 qu?s,_.{pps FMWOTSH =0
=3 Fig. 7 Forest plot analysis of postoperative complications in patients after stage 2 operation
o \ J
e
(=)
=
O - ~
g ALPPS TSH Odds Ratio 0 dds Ratio
_Study or Subgrowp  Everts Total Events Total Weiglt MM, Fixed, 95% C1 I, Fixed, 95% C1
Adam 2016 0 17 1 28 107% 0.49(002, 1263 .
Chia 2017 1 8 0 17 25% 7.00[025,619226]
Croome 2014 0 15 2 42 120% 052[002, 1151 .
Retti 2015 1 12 1 34 44% 3.00[0.17,52.10) g
Sandstrom 2017 4 44 3 28 305% 083[017,404) — - 1
Schadde 2014 7 48 5 54 368%  167(049, 567 —lr— 90 d Mortallty
Tanaka 2015 1 1 1 48 31% 4.70[0.27,81 63]
Total (95% C1) 155 249 100.0%  1.44[0.67, 3.08) e
Total events 14 13
Heterogenesity. Chi*= 315, df =6 (P = 0.79); 1= 0% t y t t
0.01 0.1 1 10 100
Test for overall effect: Z = 0.94 (P = 0.35) Favours TSH Favours ALPPS
Fig. 14 Forest plot and meta-analysis of 90-day mortality after stage 2 operation
\

Zhou Z. et al., World J Surg Oncol 2017
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Two-Stage-Hepatectomy vs. ALPPS

s 2
ALPPS TSH Odds Ratio 0 ddsRatio
e g 1y DFS
Adam 2018 17 17 38 41 25% 318[0.16,64.3 v
Ratti 2015 8 12 29 3% 192%  048(0.11,207) —t—
Schadde 2014 5§ 48 3 83 782%  021[007,057 i
Total (95% C1) 17 160 100.0°% 0,33 [0.16, 0.70] 2
Total events 30 a7

Heterogeneity. Chi*= 325 df= 2 (P = 0,20); I*= 38%

Test for overall effect: Z = 2.0 (P = 0.004) 0.002 01 1 10 500

Favours TSH Favours ALPPS

Fig. 13 Forest plot and meta-analysis of 1-year disease-free survival

\

Background

Completion of the ALPPS procedure is safe, but
does not lead to a better oncological
outcome!!!

Due to its speed no biological selection is
possible...

Zhou Z. et al., World J Surg Oncol 2017




Interventional Techniques

Selective internal radiation therapy

* SIRT a form of radiation therapy

 Also called radioembolization as it combines

radiotherapy with embolization.

Microspheres of radioactive material are

injected into arteries that supply the tumor.

Agents Explanation

Resin with bound yttrium SIR-Spheres,
Diameter 20-60 um,
Activity per particle 50 Bq,

Number of microspheres injected 40-80 million
Glass with yttrium in matrix Therapheres,

Diameter 20-30 um,
Activity per particle 25000 Bq,
Number of microspheres injected 1.2 million

Kennedy et al. Int J Radiat Oncol Biol Phys 2007
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Approach SIRT for liver hypertrophy

A systematic review of contralateral liver lobe hypertrophy
after unilobar selective internal radiation therapy with Y90

Jin-Yao Teo', John C. Allen Jr. , David C. Ng”, Su-Pin Choo”,

‘ 7 David W.M. Tai“, Jason P.E. Chang”,
Foong-Khoon Cheah®, Pierce K.H. Chow'* & Brian K.P. Goh'**

'Department of Hepatopancreatobiliary and Transplantation Surgery, Singapore General Hospital, “Duke-NUS Graduate Medical

School Singapore, *Department of Nuclear Medicine, Singapore General Hospital, “Division of Medical Oncology, National Cancer

Center Singapore, *Department of Gastroenterology and Hepatology, and ®Department of Radiology, Singapore General Hospital,
Singapore

Background

Aim: Systematic review of the literature to analyse contralateral liver hypertrophy after

unilobar SIRT

- 7 retrospective studies reporting on 312 patients for HCC (n = 215), CCC (n = 12),
liver metastasis (n = 85)

Teo et al., HPB 2016
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Approach SIRT for liver hypertrophy

CT prior to SIRT  Angiogram of SIRT CT 3 years after SIRT

Interventional Techniques

SIRT significantly increased

liver hypertrophy

Wang et al J Gastrointest Oncol 2017
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