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Karaciger remnant volimii
yetersizliginde neler yapilabilir ?
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Karaciger
Hepar (Repairable, onarilabilir)

Rejenere olan tek organ (essiz)
Patofizyolojik cevap: Atrofi

Restoratif cevap: Hipertrofi

Atrofi + kompansatuar hipertrofi
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Karaciger rejenerasyonu

Karaciger hasari == Hipertrofi + hiperplazi

?

Mekanizma:

Portal venéz sistemdeki akim degisiklikleri
Sitokinler (TNF, IL-6) ve biyume faktorleri (HGF, TGF, EGF) ile diizenlenir
Priming

Proliferasyon
Terminasyon
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Hepatektomi sonrasi karaciger yetmeazligi

Post-hepatectomy liver failure (PHLF), %8 (1,2 —32)

Tanim
Postoperatif dénemde
sentetik

ekskretuar
detoksifikasyon

Postop. 5. glin veya sonrasinda INR artisi, hiperbiliriibinemi

(S'“'ET’JT 2()][’1.[() 71 3’_24) Posthepatectomy liver failure: A

definition and grading by the
International Study Group of Liver
Surgery (ISGLS)
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Table I Consensus definition and severity grading of posthepatectomy liver failure (PHLF) by the
International Study Group of Liver Surgery (ISGLS)

A postoperatively acquired deterioration in the ability of the liver (in patients with
I'and abnormal liver function) to maintain its

by an increased INR (or need of dlotting factors
mal cutoff

Definition

norma

functions,
{0 maintain normal INR) and hyperbilirubinemia (according to the r
levels defined by the local laboratory) on or after postoperative day 5. If INR or
operatively, PHLE is defined by an
ing prothrombin ¢ nd increasing serum bilirubin
concentration on or after postoperative (compared with the values of the
previous day). Other obvious causes for the obscrved biochemical and clinical
alterations such as biliary obstruction should be ruled out.

ration is increased

PHLF resulting in abnormal laboratory parameters but requiring no change in the
clinical management of the patient

PHLF resulting in a d n from the regular dlini
without invasive treatment.

PHLF resulting in a deviation from the regular clinical management and requ

I management but manageable

ing

invasive treatment.
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I Risk factors for post hepatectomy liver failure (PHLP).

0
- . Patient Factors

Remnant karaciger hacmi

(Future liver remnant)

(FLR) Facors Relted o Quality of Hepatic

Parenchyma
Cerrahi faktorler
. o Intraoperative Factors

Rezeksiyon genisligi
intraop. iskemi siiresi
Cerrahi stiresi
Transflzyon ihtiyaci

Factors

Karaciger p iminin kalitesi

#
& €sso
Male sex

Advanced age (> 65 years)
Obesity (BMI > 30)
Co-morbidities (Diabetes mellitus)
Malnutrition

Cirrhosis/Fibrosis

Cholestasis

Steatosis

Chemotherapy associated
hepatotoxicity

Intraoperative blood loss

(> 1000ml)

Prolonged operating time
Hypotension

Prolonged in-flow occlusion
(Pringle)

Vascular reconstruction

Ex-vivo resection

Small for size syndrome

Sepsis

Postop hemorrhage (bleeding)
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%, TLVtesnrea = Vot Liver — Viimor

- 7 7 0, The Future Liver Remnant: Definition,
FLRstcmes = LRVL Vagesnees  100% Evaluation, and Management

TLVsugua = (1267.28 x BSA) — 79441 Matthew Dixon, MD!, Jefirey Cruz, MD'*,

FLRSHndud =IRV, TL\‘Smd‘nd « 100% Nabeel Sarwani, MD’, and Niraj Gusani, MD, MPH'**
FLR optimizasyonu

Liver volume characteristic Minimum acceptable value

gt Minimum acceptable FLR; .. .  Normal liver parenchyma
PVE sonrasi FLR hipertrofi derecesi liver volumes >20%
Prior chemotherapy >30%
C-P A cirrhosis 240%
Degree of hypertrophy after PVE >5%
Kinetic growth rate after PVE >2%

PVE sonrasi Kinetic growth rate (KGR)

y T R ulusal
6 AHI ONKOLON Karaciger dokusunun kalitesi s 6 CERRAHI ONKOLOM
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FOLFOX (oxaliplatin) === Siniizoidal obstriiksiyon sendromu EERlintitvolletikincelens)
M Steatohepatit Ug boyutlu BT rekonstriiksiyonu (FLR/TLV)

FLR fonksiyonunun degerlendirilmesi

Fibrozi
!bl’OZlS KCFT, albiimin, pihtilasma faktérleri

Siroz

Portal ht Child Skoru, MELD

Ascites

Biliriibin ytksekligi ICG retansiyonu

PT yiiksekligi LiMAX testi

Majér olmayan rezeksiyonlar bile tolere edilemeyebilir USG (Elastogram)
sy A ulusal .
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0 RELATION OF THE PORTAL BLOOD TO LIVER
MAINTENANCE.
MRI

A Dexoxstaxtion ov Livs Ataopnry CONDIFIONAL ON
CourexsaTio.

Gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid
(Gd-EOB-DTPA)

e PEXTON ROUS, M.D., 1> LOUISE D. LARIMORE, M.,
(Fromthe Labuctorie of The Racefeler Insial for Medical Resarch)

Lous and Larimore, 1920 Puans 6710 7,
(Deneysel) (Received for publication, February 2, 1920.)

Global ve segmental fonksiyon degerlendirmesi SUMMARY.
The occlusion of portal branches to a part of the liver of the rabbit
Parankimal steatoz, fibrozis leads to a progressive and ultimately complete atrophy of the paren-
chyma in the region deprived of portal blood, and to hypertrophy of
1975 the rest of the hepatic tissue which receives such blood in excess.

Sintigrafi ilk PVL
99mTc-mebrofenin hepatobiliyer sintigrafi (HBS) (global ve segmental) Honjo etal (Am J Surg 1975; 130: 296-302)

99mTc-GSA (global ve segmental) 1984
Preop. Kateter embolizasyonu
ilk seri, giivenli ve etkili (perihiler kolanjioCa)
Makkuchi et al. (j jpn clin soc clin surg 1984; 45: 14-21)
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Portal Ven Embolizasyon (+ tek asamali hepatektomi)

Tiver resection

Cerrahi
Perkiitan
ipsilateral Figure 1 Right portal vein embolization using. A' Contralateral, B Ipsilateral approach
FLR hasari riski diistik
Segment 4’e daha kolay erisim Teknik basari: %95
: >%
Kontralateral A .
. M FLR hipertrofisi: %37,9 - %49,4
Kantilasyon kolayligi,
FLR hasari )
Hepatektomi: %75,9 - %96,1
3 Preoperative Portal Vein Embolization for Major
ulusal vlusal ) Ler ;e(t\o’n
CERRAHI ONKOLOJI Preparing for liver surgery with “Alphabet Soup”: PVE, ALPPS, CERRAHI ONKOLOJI PVE(+ tek asamali hepatektomi) eta-Analysis
TAE-PVE, LVD and RL KONGRES| :
o : Dt i oo Cormmn ot e 10Dy Surg Nutr 202090):136-151 - ) e
TABLE 1. Summary 37 Publcatons on Foral Vein (Amn Surg 2008:247: 49-57)

Table 1 Summary of meta-analysis and systematic reviews on PVE

f M )/
#included Morbidity/ FLR s::;z:m ’:o'::l"y Difference between Difference
Author, year Type studies/  mortality increase 5 _27%0 " Hese:‘:m ipsilateral/contralateral  between the
patients  of PVE (%) (%) pr oS transhepatic approach ~ choice of embolic
Abulkhiretal., Meta-anaysis 37/1088 220 827(DH) / 85 A7 None None
2008 (59)
Wajswoletal, Meta-anaysis 18607  3.1/not 49.4 (RH) \759 23212 None None
2018(60)  and Systematic reported
Review
Isofordink  Meta-analysis 17/1,953 39/not 432 (RH) Notreport-  Not Not reported Not reported
et al., 2017 (61) and Systematic reported ed reported/3.8
Review
vanLienden  Meta-anaysis 441,791 2501 7.9 (RH) @ Notreported  NBCA with greater
et al., 2013 (62) and Systematic FLR increase than
Review gelfoam, PVA and

fibrin glue

Detatts No. (%)
1088

205 (24)
j“';:;; TABLE 2. Complications Following Portal Vein Embolization
Detalls No.
784 72)
fhoited Minor complications
Abdominal discomfort or pain 200
109 Feverb 2631 543646 45 250
309 Nausca or vomiting'>* 2
o Heus21 4
50
12 Overflow of cmbolization materials™ 2
51 Coil displacement?* 1
137 Major complications
= Liver abscess™ 3
Cholangiti’ 2
P pv Main or left portal vin thrombosis's2" 2
Percentage increase (%) Subscapular hematon 2

CT scan post-PVE (week)
time post-PVE to operation (day)
Resection post-PVE

Portal hypertensior

Septic neerosis from hepatic artery injury*

No rescction post-PVE. 155 (14)

Preoperative Portal Vein Embolization for Major
Liver Resection
A Meta-Analysis

PVE (+ tek agamali hepatektomi_ (Ann Surg 2008;247: 49-57)

PVE sonrasi morbidite: %2,2
PVE sonrasi mortalite: 0

Hepatektomi: %85 (29 giin sonra)

Hepatektomi yapilamayan %14
43 hasta karaciger metastaz progresyonu
35 hasta ekstrahepatik yayilim

18 hasta yetersiz hipertrofi

Hepatektomi sonrasi gegici yetmezlik: %2,5
Hepatektomi sonrasi akut yermezlik, 6liim: %0,8

— CRE @-
o
KONGRES! Portal Vein n Utilizing N-Butyl Cyanoacrylate
0 for Contralateral Lobe Hypertrophy Prior to Liver Resect
A Systematic Review and Meta-Analy
Teknik basari: %99 [P —

Major komplikasyon: 3,1

Table 3 Selected studies Included in meta-analysis and percentage
increase following portal vein embolization

. Study % Increase in FLR following embolization
Interval: 2-10 hafta Peregrin et al 389 £ 28.4%
Kim et al. (18] 303
Hipertrofi: %49 Kaneko et al. 25+ 5.0%
Jaberi et al 495 + 46.6%
Guiu et al. 74 + 69%
Hepatektomi: %76 Giraudo et al 484 32%
de Baere et al 60+ 45%
Denys et al. [13] 41432%

Hepatektomi yapilamayan Brocring et al. 69.4 + 425%
Bent et al. 689 + 12%

Barbaro et al 520 £ 3975

Progresyon: 114 hasta Luz etal. 524 200

Yetersiz hipertrofi: 24 hasta
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FRLY o
FRL volumetric share (%) = x 100% —
Tw-1v ulusa PVE
—_— CERRAHI ONKOLOJI
R — . . KONGRES!
99mTc-mebrofenin HBS s § ; ) 0= =
Fanctional and volumetric shar increase pre-FVE and post-1 A e T
Counts FRL PreTvE PostVE Changs Patue Guivenli, etkili
Functional share (%) = s oali ¢ 100% g :::L‘JT,‘,”l’, C Gy wagsews e o
HeC(no7)  209(200280) 360 C02wS) 667 (M50 o2 Uzun bekleme siiresi
Benign (16) 160 (35313) 356 (31a351) 930 3271955 03 -
Cther (1) 215 (160.266) 356 (M6479) 942 (2s01484) 03 Timar progresyonu
By
Mo wraenn namsme ascesssy <o Yetersiz biylime (%50'ye yaklasabilir)
M nods) 143 (109103) 308 (157248 460 (maesy) ol
C(r-20) 184(Be2e) 207 (14302 W8 (76560 o1
HCC(n—7)  222(53247) 02 (41352 428 (0642 02
Benign (126) 157 (11.364) 345 (186.950) 451 (206.970) 03
" o Other (1) 201 (194249) 286 (251-320) 300 (20378 o1
> - -
Fonksiyonel cevap >voliim cevabi """ " - Bekleme siiresi: Konsensus yok
A (- 20) <o L )
3 - 3. Hafta sonunda biytime plato ¢izmeye basliyor
o
S3sieie) 7soxsiss o X -
=3 3. haftada fonksiyonel augmentasyon daha iyi
408 (342454 368 220007 <01
S(07434) Al Gaaean <ol
76 (81480 359086655 01 _ o,
447(342-530) 322 (241-47.1) 0z Bekleme suresi aZaltIlabllll’ mi?
1 Gosase) a1 onosn 1
15 (m2407) 521 (63502 0324 (203400 02
)
ulusal o e O ulusa
EERRA RS R Future Liver Remnant (FLR) Increase in Patients with Colorectal Liver BEESS N N RERCS i €sso
KONGRESI Metastases Is Highest the First Week After Portal Vein Occlusion KONGRESI
Beklemeleit csilazaltilabilimir) st Pt i R st e Fs Wesk Afe 0 Segment 4 portal dallarin embolizasyonu e Daha fazla FLR hipertrofisi ?
Table 2 Volumey forthe entir cohort and analysis of the subaroups success. filure. and mor progression Voliim artigi belirgin fazla (%47-54 vs %26-38)
\olumery Enire PVO Troted withrdicalFaihr toschicve Tumor palue
cahor et soffcient voume. progrsson
wesH w2 ey
SFLR pre-PVO (percnt of sandandized FLR) nes ned s <00+
FLR pre VO (1) Ses 105 1S o w77 <005°
KGR day 17 afler PVO (weck) satd 724 4322
KGR between the first and second CT (k) isi2 22e2 o108
Incrass il rom PO to he st exalusion (i) Bsesis 27e 541
Incrase inperent fom PVO t0 e ot cvtltion () 43430 5543 sam 2an
SFLR atlstvoume ascsment (percntof sandarized FLR) 30510 3559 s e
Do kv PV s e CT o % Volume expansion of the FLR in patients with resectable co-
oy beteen the first and sccond CT evahaton 2 - = -
lorectal liver is largest during the first week follow-
ing PVO. It is important to perform the first evaluation after
PVO shortly afier the first week in order to individualize the
treatment and avoid unnecessary delay of treatment.
ulusal £ B ——— E ulusal 3
CERRAHI ONKOLOJI —_— CERRAHI ONKOLOJI é
0 P KONGRES! S
o T ety - N s o 2 o PVE +S4
T:
Liver volume data and portal vein embolization procedural related information and outcome.
Variable Total study population (n = 232) Subgroup without segment 4 FLR (n = 123)
PVE PVE + 54 TPVE subgroup TPV + 54 subgroup FLR buytmesi daha fazla =P Rezeksiyon orani ?
0 - 19 0 =36 Pualie @ =-o) - P value
Total estimated liver volume, ml 1643 (1119-2533) 1676 (1009-2131) 0815 1622 (1119-2153) 1676 (1009-2131) 0.416 H
il 250 (143-508) a3 72-567) ooz a25 (14-722) 223 172-567) o952 Komplikasyonlar artmiyor
PER, 531 @25-1147) 79 285.579) 0133 150 (249 1011) 152 (5573 0316 Sol portal ven hasari riski var
Pre-PVE standardized FLR, % 233 (5-533) 195 109-41.3) 0005 208 (5-55.3) 19.1 (109413 0432 d " ) "
PosPVE sandrdized L, % w79 mouesse  om 2503377, 271 063-50.) a7 Embolizasyon materyali segment 2-3 dallarina ilerleyebilir
FLR increase, ml 130 (27-575) 151 (21-446) 029 112 (27-370) 155 (21-446) 0019
FLR increase, % 3.9 (-7.3-136) 470 37-117.) o020 367(-731138) 479 @7-171) o010
Days from PVE to radiology 26 (6-159) 27 (548) 0727 27 a3-155) 7 0302
Degree of hypertrophy 85 (~1.4-305) 805275 0468 75 (-1.4-287) 8505272) o074
FLR segments in subgroup 0524 .
Segment 13 57 (626) 18 563) Deneyim
Segment 2.3 34 a7.4) 14 (435)
Kinetic growth rate/week 21 (-04-89) 2205112 0a3s 19(-04-89) 2305112) o110
PVE material 099 0105 .
Price et 76 @8 14 @as) 4699 13 @06) Yeterli kanit ?
Glue based 120 (61.2) 2611 37@07) 19.59.4) Calismalardaki hasta sayist sinirli
FLR: future liver remnant; PVE: portal vein embolization.
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Induction of iver hypertrophy for extended liver surgery and partal
liver transplantation: State of the art of parenchyma
augmentation-asssted liver surgery

Two-Stage Hepatectomy: A Planned Strategy to
Treat Iresectable Liver Tumors

ulusal L LS ®
CERRAHI ONKOLOJI
[NeR=] Induction of liver hypertrophy for extended liver surgery and partial
0 liver transplantation: State of the art of parenchyma

augmentation-assisted liver surgery

S S Phip C. Miller - Michael ineckes - Ean . Kiskes - Chstian E. Oberkafer - ierre-Alin Clavien "
Hepatektomi: %60-100 B
PVE/patektomiPVL + iki asgamali hepatektomi Table2 Periop
FLR hipertrofisi: %30-60  refece Year Patts (1) PVEIPVL (%) Volume incease? (%) Time® (d) Resction e (%) Motbidy (%) Morlity ()
a b c d Adametal, (2] 2000 16 u . mw s 8 is
) - Morbidite: %20-59 ekl (43] 04 33 0 3 % 5 0
w | B Tanaka et al. [45] 2007 22 ” 50 100 3 0
v 4 < v, A e L 3 ; 3 Wichersetal (9] 2008 59 78 - ) B} 7
| S Mortalite: 0-%15 Homayounfr etal [50] 2009 24 10 36 58 EY H
< < v 4 Tsai et al. [51] 2010 45 % B ] 2% 6
! Brouquetetal. [$2] 2011 65 0 - 56 n ¥ 6
. Sagkalim Tsimetal. 53] 011 38 9 - o B 0
q N (54 0018095 E PR st 0
Mumworeetal [55] 2012 47 sl - woom “ 0
3yil: %33-84 Tumnietal (s 2012 42 10 . 2w 2 6
Shindohetal.[S7] 2013 144 98 6 34 n 58 6
b Fuksetal (59 015 34 15 - P 0 3
5yil: 32-64 Passotetl. [59] 007 109 3 - 2 7 6
) ulusal
CERRAHI ONKOLOJI CERRAHI ONKOLOJI : ) Surgery. I
(o] 0

PVE/PVL + iki agamali hepatektomi

lyi hasta segimi  mmmmp  iyi sagkalim

Limitasyonlar
iki asama arasi interval
Tumor progresyonu

Hepatektomi yapilamamasi
(%80 timor progresyonu, %20 yetersiz bliyiime)

Two-stage hepatectomy for colorctal liver metastass: Pathologic "
response to preoperative chemotherapy is associated with =
second-stage completion and longer survival

iki agama arasinda kemoterapi ?
KT wmmep Progresyon riski azalir
Hipertrofi etkilenmez
Sagkalim daha iyi
In conclusion, a pathologic response to preoperative chemother-

apy after the first-stage hepatectomy is associated with completion
of the second surgical stage and with longer survival. The accurate

ulusal K
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ALPPS

Associating liver partition with portal vein ligation for staged hepatectomy
iki asamali

Hizli hipertrofi
Morbidite, mortalite

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

2012, Schnitzbauer et al.

D
n Loss, MD.* Pera Rimmele, MD,
MD.S Hauke Lang, MD.|

LMD"

ulusa ®
CERRAHI ONKOLOJI Improving the ety of ojrRsctionfor Heatblory =S

[ onGres ] Regenaraion St
e e o i e et
Associating liver partition and portal vein ligation for
staged hepatectomy (ALPPS)

Stage 1 Stage 2
<30% of >30% of
total liver total liver
|
{1 1 week
2 4‘,' x — -»>
\
. \ X
1
\
)
Ligation of the Tumor resections Hypertrophy Resection
portal vein from the of the of the
+in situ split remnant liver remnant liver deportalized liver
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ALPPS

FLR voliim artisi (%61-93) (Hatta %110)
Hemen hemen tiim hastalarda 2. asama gergeklesiyor

2. asama ayni ayni hospitalizasyonda

ulusal 3

CERRAHI ONKOLOJI =)

| kONGRESI | €sso
0

iki asamali hepatektomi vs ALPPS
Tartisma devam ediyor

Postoperatif sonuglar
Onkolojik sonuglar

ilk sonuglara gére

o ALLPS ve iki agamali klasik cerrahi, onkolojik sonuglari benzer
Morbidite: ~ %53-90 o o
s Morbidite, mortalite yiiksek
23B, %14-50
Ann Surg 2014; 260: 829-36
World J Surg 2018; 42: 806-15
Mortalit 0-%28,7
Early Survival and Safety of ALPPS
ulusal D UIUSCl First Report of the International ALPPS Registry
CERRAHI ONKOLOJI CFRRAHI ONKOIL O Il Erik Schadde, MD, FACS.* Victoria A ap Rot
RONCRe Induction of liver hypertrophy for extended liver surgery and partial O B TABLE 3. Main Postoperative Outcomes of 202 Patients in S M st ot M e et w
o liver transplantation: State of the art of parenchyma 0 the ALPPS Registry ey ¢ St e
augmentation-assisted liver surgery - - : (Ann Surg 2014;260:829-838)
Philip . Miller" - Michael Linecker - Elvan O. Kirimker - Chistian E. Oberkofier' - Pierre-Alain Clavien' - ariable All Patients (n 02)
Deriz Balc? - Henrk Petrowss” Failure to reach stage 1L n (%) 5
Table 3 Comparative studics evaluating patient outcomes for PVE and ALPPS 30.d moraliy, n (06) HE)
In-hospital mortality, n (%) 18(9)
Reference Year  Study design  Strategy Patients (1) Volume increase* (%) Time® (d)  Resection rate (%) 90-d mortality
— - In all patients n (%) 199)
Knoefel et al. [70] 2012 RCS ALPPS 7 63 8 100 In CRLM, n (%) (no. total CRLM) g 41)
15 37 35 80 In HCC, n (%) (no. total HCC) 17
. o op: In PHCC, n (%) (no. total PHCC) 1)
Tanaka et al. [83] 2015 RGS ALPPS 10 s In IHCC, n (%) (no. total IHCC) )
PVE 54 19 - - In NET, n (%) (no. total NET) )
Croome etal. [71] 2015 RCS ALPPS 15 84 8 100 In gallbladder cancer (%) (no. total 2(33%)(n=6)
p 53 oo gallbladder cancer)
PVE - 3 “ i In subgroup <60 yr + CRLM. n 4(5.1%) (n=78)
Schaddeetal. (2] 2015 RCS ALPPS 320 100 14 o8 oy
Rat etal. [54) 2015 Res aes 12 @ u 100 Highest complic
PVEPVL 36 4 3 o4 Allpatien , Buvan =20
. . N - op: n CRLM group, n (%) (no. total) ST (36%) (n )
Chia etal. [72] 2017 RCS ALPPS 1o e - s Insuhgrm:v- 5»\ +CRLM, n 23 (29%) (n = 78)
PVEPVL 29 2 46 59 (%) (no. total)
Sandstometal.[73] 2018 RCT ALPPS a8 68 " 2 H;‘gl\m complication >grade I1lb in both stages o N
e ) All tumor types, n (%) 6.28%) (n = 202)
it 3o “ 57 In CRLM group, n (%), (no. total) 3021%) (n = 141)
Chan et al. [9 2019 RCS ALPPS 46 a8 7 98 In subgroup < n 12(16%) (n = 78)
PVE 102 48 68 (%) (no. total)

Preparing for liver surgery with “Alphabet Soup”: PVE, ALPPS,

ulusal TAE-PVE, LVD and RL
CERRAHI ONKOLOJI DacHce Kin',Joshus Cornman-Homonoff, David C. Madoft”
0

HepateBiliary Sur'g Nuty 2020,9(2):136-151

‘Table 2 Summary of meta-analysis and systematic reviews on ALPPS

#included  FLR  Ratesof complete  Morbidity (%)

Author, Ye 7 Mortaiy (% Remarks
o e P patients increase (%)  ALPPS(%) (> Clavien-Dindo3a) " ¥ em
Schnizbaver  Retrospective 25 74 (RH) 100 a 12 (during index
etal,2012(65) cohort study admission)
Knosfeletal,  Prospective 7 63 (RH) 100 714 1437 days)
2013 (69) cohortstudy
Nadalinetal, Retrospectve 15 872 (RH) 100 667 287 (within
2014 (70) cohort study 36 days)
Schaddeetal, Prospective 202 BO(RH) o w 9(90days)  Age <60, CRLM group
2014 (66) cohortstudy with beter survival
Sandswom  Randomized 48 68(RH) o e 900 days)

etal, 2018 (67) controlled trial

PO Tora T Ty TSy T Tor TO T s OO
ulusa . § . . .
CERRAHI ONKOLOJI High mortality after ALPPS for perihilar cholangiocarcinoma:

KONG?ES' case-control analysis including the first series from the

international ALPPS registry

Pim B. Olthof', Robert J.S. Coelen', Jimme K. Wiggers', Bas Groot Koerkamp?, Massimo

Discussion—Outcomes of ALPPS for PHC appear inferior when compared to standard
extended resections in high-risk patients. Considering these outcomes, portal vein embolization

should remain the preferre: liver volume in PHC patients.

Morbidite
Mortalite .
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A & Histologic features after surgery
Time 4phase CE-CT  HBS with SPECTICT 1CG-C B ulusal L9 . A
Doy pesisel X X X Dynamic Evaluation of Livr Volume and Funciion n CERRAHI ONKOLOJI associating liver partition and portal
Dj:&'f::;, X iver Partition and Portal Vi jon for Staged Hepatecton KONGRES! = vein ligation for staged hepateclomy
Bttt * N versus those after hepatectomy with
Doy 7ot e 2 x X . L
o ey X M portal vein embolization
e e 6. Giin ALPPS grubunda hepatositler daha immatiir i S o e
200 Yasuo Ishida, MD, PhD,"

Orev FLR-V artisi: %56,7

wof o Q e FLR-F artisi: %28,2
E 2.asama 7. glin

FLR-V artisi: %114,7
FLR-F artisi: %66,4

Doy 16 (stage 1) Day 17 (siage2) Day 828 (sage?)

FLR’de fonksiyonel artisin da dikkate alinmali 3o,

TORIGINAL ARTICLE WEFATORILIARY TUMORS

i 2. asama 28. giin
= TP 1 1 FLR-V artigi: %132
2.asama Y p FLR-F art 5. %922 Ko Sl i
de degerlendirilmesi gerekir RPEIEB R, —
HeparoBiliary Surg Nurr 2021;10(3):350-363 Optimization of the future remnant liver: review of the current
ulusal ulusc. strategies in Europe
CERRAHI ONKOLOJI EERAL IR L Riceardo M, rs o, Emanuel Deslyes™,Siio Nadl', At Herer’
ALPPS Modifikasyonlari 0 B i Fait P e Desayes Skl Nadt
“Table 2 Different types of ALPPS procedures
Minor Type Technique description on stage |
Karacigerin emilebilir materyal ile sariimas Classic ALPPS (60) Complete parenchymal transection, portal vein ligation
Anterior yaklagim Partial ALPPS (61) Partal parenchyma transection, portal vein igation
MHVnin korunmasi RALPPS (62) Radiofrequency ablation of the ideal transection fine, portal vein igation
Review Tmemm—— Mini ALPPS (63) Partial parenchymal transection, portal vein embolization (via inferior mesenteric vein)
L\
ajor

(ALPPS) Regstry: What Have We Leamed?

2007 2012 2014 2015 2016 2017

Partial TIPE ALPPS (64) Partial parenchymal transection, portal vein embolization (via ileocecal approach)

Anterior approach ALPPS (65) Complete parenchymal transection using anterior approach, down to IVC. No liver mobilization
Hybrid ALPPS (66) Gomplete parenchymal transection with anterior approach. PVE between two stages
ALTPS (67) Application of tourniquet around the parenchymal transection line, portal vein ligation

Modified ALPPS with preservation  Complete parenchymal transection, selectively preserving portal pedicles
of portal pedicies (68)

Salvage ALPPS (69) Splitting of the liver along the main portal fissure after months from a radiological portal vein
embolization

Left ALPPS (70) Splitting along the main portal fissure. Left portal vein ligation

Right ALPPS (70) Left lateral sectionectomy, multiple resections on the left medial, right anterior section and caudate

lobe. Ligation of the posterolateral branch of the right portal vein

ORIGINAL ARTICLE

ulusa Performance validation of the ALPPS risk model
CERRAHI ONKOLOJI
NGRES! Michael Linecker', Christoph Kuemmeri’, Patryk Kambakamba', Andrea Schiegef’, Paclo Muiesan

Ivan Capobianco’, Silvio Nadalin’, Orlando J. Torres", Arianeb Mehrabi’, Gregor A. Stavrou'
0 Karl J. Olchater’", Georg Lurie’, Deniz Balci, Hauke Lang "', Ricardo Robles-Campos
Roberto Hernandez-Alejandro''*, Massimo Malago ", Eduardo De Santibanes

Pere-Alain Clavien' & Henrik Petrowsky
HPB 2019, 21, 711-721

Table 1 ALPPS pre-stage 1 and pre-stage 2 risk score'”

Risk points
Pre-stage 1 variables Pre-stage-1 scores of 0, 1, 2, 3, 4, and 5 were associated with
Tumor type early mortality risk of 2.7%, 4.9%, 8.6%, 15%, 24%, and 37%.
CRLM (reference) o
Non-CRLM, non-biliary 1
Biliary 2
Age > 67 years 3
Pre-stage 2 variables Pre-stage 2 Score=
Pre-stage 1 score, per point 066 0.66 x (Pre-stage 1 score) +
Inter-stage complications >3b 12 1.2 x (1 = complications >3b; 0 = complications <3b) +
Serum bilirubin pre-stage 2 15 1.5 x 10930 (10 x bilirubin pre-stage 2 in mg/dL) +
Serum creatinine pre-stage 2 17 1.7 x 10g30 (10  creatinine pre-stage 2 in mg/dL)

Mortality risk (%) = odds/(1 + odds)
odds = exp (-6.9 + pre-stage 2 risk score)

ulusa SEE
CERRAHI ONKOLOJI ALPPS Improves Resectability Compared With Conventional
Two-stage Hepatectomy in Patients With Advanced
o Colorectal Liver Metastasis
Results From a Scandinavian Multicenter Randomized
RKT Controlled Trial (LIGRO Trial)
. D P Bind 1 Rk, M, P s S
Rr . e Nt L, - i P
ALPPS vs TSH (48 vs 49) L e ng " (Ann Surg 2018;
TABLE - nciion 3 Excuon Crra
Rezektabilite: %92 (44) vs %57 (28) [T o, e
s v ok o <304, b ooy il oo it
Interval: 11 giin vs 43 giin T o e e
e e e o e i A e o
Majér komplikasyon: %43 vs %43 B e
s

Mortalite: %8,3 (4) vs %6,1 (3)

Conelusion: ALPPS is superior to TSH in terms of RR, with comparable
surgical margins, complications, and short-term mortality.




ALPPS Improves survival Compared WIth TSH in Patients Atected |
; of CRLM
(.,US;S\‘M ONKOLOJI Survival Analysis From the Randomized Controlled Trial LIGRO
0
0s
(Ann Surg 2021;273:442-448)
ALPPS vs TSH
46 ay vs 26 ay (p<0,05)
Rezeksiyon yapilanlarda
46 ay vs 39 ay (p>0,05)

12 hasta: Rescue ALPPS
27 ay

Conclusions: ALPPS seems to improve survival in patients with CRLM and
sFLR <30% compared with TSH.
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ival after associating liver

partition and portal vein ligation
3 for staged hepatectomy (ALPPS)
for advanced colorectal liver
metastases: A case-matched
comparison with palliative
systemic therapy

pr—————— SURGERY,

Surgery

Indicating ALPPS for Colorectal Liver Metastases: A Critical Analysis of
Patients in the International ALPPS Registry

Andreas A Schmitzbauer -, Eik Schadde’ Michael Linecker', Marcel A. Machado
Rene Adam', Massimo Malago'. lerre A. Clavien', Eduardo de Santibanes

W 0. Bechstein

may well be performed without an objective indication to perform

two-stage hepatectomy rather than a one-stage right hepatec-
tomy. Not surprisingly, surgical outcomes were relatively good in
this patient population.

For patients with advanced CRLM and no
other operative option other than ALPPS, the cur-
rentresults suggest that other treatment modalities,

including systemic therapy, might be superior.

Overuse ???

Median KSS: 42 ay
Median OS: 37 ay

Median rekiirrenssiz sagkalim (RFS): 11 ay

(Ann Surg 2020:272:793-800)

3yl
KSS: %59, OS: %52, RFS: %19

Syl

KSS: %33, 0S: 27, RFS: %12
Tumor biyolojisi iyi olan hastalarda e jyi sagkalim
Kemoterapiye iyi cevap veren hastalarda

s e First Long-term Oncologic Results of the ALPPS Procedure in a
ulusal Large Cohort of Patients With Colorectal Liver Metastases
oz CERRAHI ONKOLOJI fenrik Ptk MD,"BR Michae Linecke, MD, PAD.* Diii . Repes, M, PhD,
[mproving the Safety o Major Resection for Hepatabiary s esso R Rty MDLES kot bk M0, PO Dot R O TRT
Regeneration Strategies o i Rt . L A pry
Mo Kart .0
oo s s . okt o o . s i o L. . mid Ghamarmeja. o . Tis Arhan, MD.
e Contraindications for ALPPS 2009-2019 i ra 3 Kanit i
22 merkez o
r
- _ s e
I %96 hepatektomi Roberto Hermandez Alejandr, M {
Median takip: 38 ay (Ann Surg 2020;272:793-800)
90 giin mortalite: %5
o lves Komplikasyon (23)
PVE with Sg 4 embolization kanser spesifik sagkalim (KSS): 45 3y wmp 312
successful? 12 £ sy 1/ Y
No ALPPS
Kemoterapiye tam veya parsiyel cevap wmap 51 ay
| Kemoterapi altinda stabil veya progresyon —p 30ay
vein embolization
First Long-term Oncologic Results of the ALPPS Procedure in a
ulusa Large Cohort of Patients With Colorectal Liver Metastases ulusal
CERRAHI ONKOLOJI » CERRAHI ONKOLOJI =% esso
KONGRES|
o o ALPPS

Yiiksek rezeksiyon oran| =ep - Sagkalim ?

Morbidite, mortalite daha yiksek

Cok iyi hasta secimi gerekli

interval kisa
Tumor biyolojisi degerlendirilemeyebilir
Mikrometastazlar tespit edilemeyebilir
Erken rekirrens ve dstik DFS bildiren yayinlar var
(World j surg 2014; 38: 1504-9)
(BrJ Surg 2016; 103: 1521-29)
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LVD (PVE + HVE)
LVD (Liver venous deprivation)

PVE + Hepatik ven embolizasyonu
(PVE/HVE, TurboPVE, bi-embolization, RASPE)

Hizh hipertrofi
Hem hipertrofi hem de rejenerasyon hizi agisindan ALPPS ile benzer sonuglar ?

ulusal

}

Hepatik konjesyon karaciger rejenerasyonunu bozar

{

Atrofi

Mekanizma ??

Hepatik arter akimi (arteriyel tampon) azalir
PVE sonrasi olusabile portovenéz kollateral gelisimi ortadan kalkar

\

Hizl voliim artigi

CERRAHI ONKOLOJI
LDLT deneyimi ‘ €sso

i

AMPLATZER™ Vascular Plug Il

Improvigthe Sty of ajor ResctionfrHepatoilry
Mtgnanty- oral Vi Embolesion sndRcen novstons i e

i o 0 s e g
e
VD kel

——<100cm ——
rPVE (NBCA/Lipiodol) (Segment 4 -)
RHV oklizyonu (AVP ile)

Kuguk hepatik venlerin oklizyonu
(NBCA/lipiodol)

@24Fc @2 1.42mm(0.08in)
@25Fc @2 1.42mm(0.056in)

elvD

rPVE + RHV + MHV

Sequential Preoperative Ipsilateral Hepatic Vein Embolization After
Portal Vein Embolization to Induce Further Liver Regeneration in
Patients With Hepatobiliary Malignancy

A

\D.* Ky Sung, MD.
Hon

HVE, and Right Hepatectomy

TABLE 3. Changes in FLR Volume Before and After PVE,

FLR Volume (mL)

(Ann Surg 2009;249: 608—616)

FLR Volume/TLV (%

Before PVE 5611 = 43.1
1-2 wk after PVE 640.6 = 53.5
2 wk after H 7148 = 61.1

1 wk after hepatectomy  1043.9 * 149.5

348 % 16
397 206
44211
645+ 62

2016 @ 23.Gin

FLR

Simultancous trans-hepatic portal and hepatic vein embolization
before major y: the liver ivation technique

o

i - Patrch Chevallir”

Francos Quenet - Astrid Herens

%28 ——— %41

e ® 2021’e kadar toplam 8 seri
: a5 En az 6 en ¢ok 37 hasta

Toplam 132 hasta

iver resection

Table 2 Postpermive cucome of v seston sfr PVEAVE

A P /. Ron ) PILEA Moity
PVEHVE s and surgery (days) PVEWVE)n / % (PVEHVE) Dindo-Clavien)

Gunal 15] ’ 25 ge 13-30) gt M- 6 Sear%) vk | 0 Skt

Guuad 10 3 (nge 2-45) Righ 1 91000%)  Ovent 2 " oy
Ext igh HE + 46 ¢
B gt HE o4 1:2

LeRayetst 26) a0 2210 Ex righ HE o S4:4° 60008 "
Et right 3

Hocquia sl 7] 6 Ex right HE +S1:3° % 0day0
Ex righ HE © §1 4 o)

Powoas (] 1 ] Righ M 13 a R

Kebayuticl (9] 21 35 00R 23109 Righ HE:9 a w0
g HE 11
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igh
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ulusal A
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Table 3 Vohumertc sy of PVEMVE n sl published sris
Aubor AR FIR v byprghy  Degre ofypenophy KGR
WEMVE and imaging (days) PVEAVE
Guivea (15] 282% LR » w09 R 127% LR 42% FLRweck
mge 224333 e 13-30) rnge 336-593)
Guinatal 208% SR 7 3% PR 76 coday
SD#5.1) " 2) (SD+24)"
n 09 cidn
(D309
01 cday
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LeRoyetsl ] 21%FLR a eclee
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Hocqueet sl 7] 305% FLR ne ar
10R23-355)
Panaro et al. [28) 312% FLR 2 nr 16 co/day (SD +7)
Kobayashi et al. [29] 2 8.9% FLR 29% FLR/week (IQR 1.9-4.3)|
1R 17-30) (1R 67-128)
Le Roy etal (0] % 105 e
D +6)
[Ae—— 3




4/6/22

ulusa
RRAHI ONKOLOJI
(ONGRESI LVD

%100 basarili islem

Komplikasyonlar artmiyor

Karaciger nekrozu yok (Hafif transaminaz ytiksekligi)
16 hastada progresyon

1 hastada yetersiz hipertrofi

115 hastaya rezeksiyon (%87)

PVE vs LVD

interval benzer
Rezeksiyon orani benzer (hasta sayisi diisiik)

T

usal
CERRAHI ONKOLOJI
KONGRESI

0

LvD

Fonksiyonel volim artisi ?

ALLPS wmmp FLR-F artisi %28,2

elVD =P  F|R-V artisi: %53,4

FLR-F artisi: %65,7

€sso

LvD
Cerrahi sonrasi komplikasyonlar
Morbidite: %68, (23: %1)
Mortalite: %5
Sadece PVE’ye gore morbidite ve mortalite artmiyor

Voliim artigi: PVE < LVD < ALPPS (yeterli veri ?)

iki RKT devam ediyor (RKT, HYPER-LIVEO1 trial, RKT, DRAGON trial)

€sso

CERRAHI ONKOLOJI
Transarteriyel kemoembolizasyon + PVE

HCC g Major rezeksiyonlar ?
PHLF

Kronik karaciger hastaligl =mmpp Hipertrofi ?

PVE wmmp Arteriyel akimda kompansatuar artis (tampon etki)

TACE + PVE

iskemi — Hizli ve daha fazla hipertrofi

€sso

TACE + PVE

Antitiimoral etki, %50 iyi sonuglar
TACE + PVE === Sadece PVE'ye gore daha fazla hipertrofi
Sagkalim daha iyi (kanit diizeyi ???)

TACE PVE arasi interval: 30 giin

e

Induction of liver hypertrophy for extended liver surgery and partial
liver transplantation: State of the art of parenchyma
augmentation-assisted liver surgery

ulusc
CERRAHI ONKOLOJI
KONGRES!

Table 1 Studies comparing patients undergoing TACE + PVE with PVE alone

Reference Study design Year Strategy Patients () Volu Time® (d) Rescyion rate (%)
increasc
(%)

Aoki etal [37] RCS 2004 TACE + PVE 17 22
Ogata et al[38] RCS 2006 TACE +PVE 18 12
PVE 18
Yoo ctal[35] RCS 2011 TACE +PVE 71
PVE 64
Peng et al.[36]** RCS 2012 TACE + PVE 29
PVE 25
Terasawa et al.[34] RCS 2019 TACE + PVE 23
PVE 28
Park et al[39] RCS 2020 TACE + PVE 109
PVE 38

10
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I ; Preparing for liver surgery with “Alphabet Soup”: PVE, ALPPS, ﬁ
ulusal
CERRAHI ONKOLOJI TAE-PVE, LVD and RI Neoadjuvant Radiation Lobectomy As an )
HeparoBiliary Surg Nur 20209Q)136-151 Alternative to Portal Vein Embolization in =
0= - DacHce K Joshua Coroman-Homonoff, David C. Modoff Hepatocellular Carcinoma
Radyasyon lobektomi e Ry oty —
Lobar embolizasyon (Y90) Y ) =

Teknik TARE’ye benzer
Daha proksimalden uygulama, daha yiiksek radyasyon dozu

Skar olusumu, atrofi
Portal akimin kontralateral loba yonlenmesi
Kontralateral hipertrofi

Hipertrofi daha az, daha yavas (%20-50), daha uzun siireli
Antitiimoral etki, down staging (%40-70 iyi cevap)

Portal ven komponenti yok
Portal ven trombozu varliginda uygulanabilir

LETTER-PRELIMINARY REPORT/TECHNIQUE

lusa ulusal
CERRAHI ONKOLOJI esso CERRAHI ONKOLOJI A Novel Concept for Partial Liver Transplantation
KONGRESI KONGRESI in Nonresectable Colorectal Liver Metastases
0 - 0= The RAPID Concept
Radyasyon Lobektomi it Lie D150 Nrn den e B, MD,PAD sl i I, i
(Ann Surg 2015:262:529)
HCC ®

RAPID

FLR hipertrofisi Resection And Partial Liver Segment 2/3 Transplantation With Delayed Total Hepatectomy
Tumor nekrozu (lokal kontrol)

Biyolojik davranisin tespiti y

Progresyonun dnlenmesi

[ R
Cerrahi sonrasi diisk rekirrens riski |
S
o Workd journal of |
Surgical Oncology A Nowel Concept for Partial Liver Transplantation
ulusa ulusal i Nonresectable Colorecta Liver Metasases
CERRAHI ONKOLOJI CERRAHI ONKOLOJI
D — Living donor liver transplantation with two- ® KONGRES'

stage hepatectomy for patients with
isolated, irresectable colorectal liver—the
LIVER-T(W)O-HEAL study

LTx 2. Stage hepateciomy
.
3 .
E °
5 ° L L]
3
- ]
0
Days
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Q €sso

Ozet
PVE: Orijinal teknik, standart teknik
Karsilastirmali galisma ¢ok az

Farkli yaklagimlar

Hizli hipertrofi
Sinirdaki hastalara rezeksiyon sansi
Minimal invazif tedavi sansi

Biyolojik test stiresi
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