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Various factors associated with liver
regeneration after hepatectomy
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Quantified risk assessment of PHLF in cirrhotic liver
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3.Residency: Residency in Surgery (2005-9), Severance Hospital, Seoul

4. Fellowship: Hepatobiliary & Pancreas Surgery Fellow (2012-13), Severance Hospital, Seoul
5.Clinical Assistant Professor, Severance Hospital, Seoul (2014-present)

6.Board (Diploma) of Surgery: Korean Surgical Society, 2009

Board Certification

1.Korean Medical License (2004) No. 84249

2.Korean Board of Surgery (2009) No. 6233

3.Board of subspecialty in Hepatobiliary & Pancreatic Surgery (2017)

Society Memberships

1.A Life Member, Korean Surgical Society since 2009

2.A Life Member, The Korean Association of HBP Surgery since 2013

3.Regular Member, The Korean Society for Transplantation since 2012

4.A Life Member, Korean Liver Cancer Associsation since 2013

5.Regular Member, The Korean Association for the Study of the Liver, 2012

6.Regular Member, The Korean Society of Endoscopic & Laparoscopic Surgeons since 2012
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Impact and prediction of
chemotherapy—associated liver injury

e

A< CH

Neoadjuvant chemotherapy has been proven to improve the survival as well as increase the
curative resection rate for colorectal cancer with liver metastasis during last few decades. However,
chemotherapy regimens including oxaliplatin and irinotecan was known to be related with liver
injury such as sinusoidal obstruction syndrome and steatohepatitis, which might be related with an
increased risk for post-hepatectomy morbidity and mortality.

In terms of liver resection for metastatic liver disease, there were various surgical strategies from
limited liver resection to major liver resection and even two-staged hepatectomy. Obviously, liver
surgeons should select the proper surgical strategy to maximize the oncologic outcome as well as
the perioperative surgical outcomes under the careful consideration of chemotherapy-associated
liver injury (CALI). CALI should be estimated with various risk factors such as 1) laboratory findings
such as alkaline phosphatase level, platelet count, and aminotransferase level; 2) indocyanine green
test; 3) magnetic resonance elastrography ; 4) preoperative liver biopsy; 5) transient elastography ;
6) radiologic image based volumetry of liver or spleen, et al. Timing of operation after chemotherapy
also should be considered. In general, four to six weeks after completion of chemotherapy is
considered; however, CALI may persist for a long time after chemotherapy. Sinusoidal dilatation
and nodular regenerative hyperplasia may regress 9 months after end of chemotherapy, whereas
steatosis persist even after this long time.

In conclusion, liver surgeon should determine the proper surgical strategy for each individual patient
considering various risk factor for CALI to achieve maximal oncologic as well as surgical outcomes.
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Risk prediction of PHLF in patients with

perihilar cholangiocarcinoma
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Maki Sugimoto International University of Health and Welfare, Japan

HoloEyes.Inc. Co—Founder, Director & COO

Visiting Research Fellow at University of Tokyo Research Center for Advanced Science and
Technology,

Graduated from Teikyo University School of Medicine. Experience as a fellow at National Tokyo
Medical Center, fellow at Veterans Affairs Palo Alto Health Care System California US, associate
professor at Kobe University Graduate School of Medicine, and associate professor at International
University of Health and Welfare Graduate School.

As a surgeon, Dr. Sugimoto has also been involved in leading edge research of engineering of medical
equipment and health care business consulting. He is also passionate about IP strategic supports,
scientific education and education for the younger generation. Received many patents in the medical
and engineering sector, as well as awards from academic conferences. Official ambassador of OsiriX;
the most widely used DICOM viewer in the world. Elected as “an innovator who is continuing to
change the world” from Apple in 2014. Also gives 6 TEDx talks around Japan, and involved as a TED
translator.

Japan Surgical Society official certified doctor, Japan Gastroenterological Endoscopy Society certified
doctor, Japan Society for Endoscopic Surgery certified endoscopic surgical skill qualification system:

qualified surgeon.

Visiting professor at Teikyo University School of Medicine, Medical Information System Research
Center and Sojo University.

Special research associate professor of Chiba University Center for Frontier Medical Engineering.

Visiting associate professor at Kobe University Graduate School of Medicine, Gastroenterology.
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Virtual and augmented reality
for image—guided surgery

Maki Sugimoto
International University of Health and Welfare, Japan

Spatial recognition of organ anatomy in surgery is insufficient using 2D medical images with a flat
planar monitor, and techniques of VR virtual reality, AR augmented reality, MR mixed reality are
utilized in recent clinical field. In order to accurately grasp the positional relation and the depth of
an organ, the operator should recognize the spatial position, the moving distance, and the sense of
equilibrium while moving gaze and position.

We discuss some techniques for surgical assistance using VR, AR, MR and hologram. We developed
the 3D stereoscopic anatomical viewing system with the head mounted display and position
registration by multiple special sensors.

As a patient-specific digital 3D medical image analysis utilizing three elements of 3D presence, real-
time interaction and autonomy, we developed a system that presents 3D space from 3D data such as
CT and MRI for surgical simulation, treatment support, and medical education.

It could provide stereoscopic superimposition of the 3D special mapping and 3D anatomical hologram
integrated the position information of the real space. The sensation was like immersed in the patient
body. It was useful for improving surgical skills and avoidance of misunderstanding by intuitive space
sharing. This technology also improve dynamic vision and equilibrium sense and strengthen spatial
recognition ability. It suggested the possibility of becoming a standard of surgical guidance.
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Mar. 1993 ~ Feb. 1997: Radiology Residency, Asan Medical Center

Mar. 1997 ~ Feb. 1998: Fellowship (intervention), Asan Medical Center

Sep. 2003 ~ Aug. 2004: Visiting Doctor, University of Texas Health Science Center, San Antonio, TX, USA
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Oct. 2012 ~ now: Professor, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
Oct. 2007 ~ Sept. 2012: Associated Professor, Asan Medical Center

Sept. 2003 ~ Sept. 2007: Assistant Professor, Asan Medical Center
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May 1998 ~ Aug. 2000: Clinical Instructor, St. Mary's Hospital, Catholic University, Seoul, Korea
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National Medical License, Korea (March 10, 1992)
Korean Board of Radiology (March 27, 1997)
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The Korean Radiological Society

Korean Society of Interventional Radiology

Society of Interventional Radiology

Cardiovascular & Interventional Radiology in Europe
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Knack and pitfall of various PVE techniques
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Outcome and safety of PVE between cirrhotic,
cholestatic, and normal liver

or24

Aol
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SE SA0 HAH £ H2 7HeXN MMl 712 fot¢ otMst tiE ZHER=2| Tisde w0 (ATt 2Rt
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ol oigd 2
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Qo ZtF ZH8H0| 26% OldY O ZHER| & H2MS F-et 07t eltty BnE A0t (Kish, Ann Surg
2009;250:540, Schindl MJ, Gut;2005:54:289). [M2tA HAZES 712 EXtO| HL A7 7H2%0] 20-25% O]
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AaHioF X2 0] ZR0= 7HeH PVEE Qots U IHEANIESS Lioks X0| BIZFASIA. (Glantzounis GK.
EJSO 2017:43:32) Zt25 HHYUO 42 HE 0/ EHIUW SH O|F0X 1 2% HEXis 5 22 A7t
H0Xl= <71 Hof PVEE Aldot=s 497t H= ottt &E0|U H=F9| F=0f Tt HhsHA|2 BE 35~
40%2 THE 7t8 50| o2 o PVEE 12isttt. (Mansour JC, HPB;2015:17:691)
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A0l= 2OX] UL ALK X|2E X|&ot 42 SY T AM = AN HO|YQ ER PVEE Olrz &
OtH| X|ZE SHst Lo gtk AA ULt (Depolyi AR, J Clinic Med 2017;6:26, Beal IK, Br J Radiol
2006;79:473)
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ooll
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AsS B 0] A2 PVE Al M WM< (TACE)S

. (Hayashi S, Acta Radiol. 2007;48:721)

2 Sticte 4271 E20 Al M Q0| WHEX| O™ PVE =
[&0] Z7IEHEE Al ™ HEHsS Sot0 Frgs st & PVEE Adlot=
. 20| s E 27t LEAL P S2 7|MES0| /S I SES2 I”0]
S5t (Lee EC, Medicine. 2017;96:6, Glantzounis GK, EJS0.2017;43:32)

n
o 4>
%
0g 32
ful

Normal (Mestasis) Cirrhotic (HCC) Cholestatic (Klatskin)
Indication FRL <20 ~ 25% FRL = 30% in fibrosis FRL = 35 ~ 40%

FRL = 35~ 40% in cirrhosis | FRL < 50% (high risk)
FRL < 50% in high risk

Effect Increase FRLY (20-50%%) Increase FRLY (15— 40%) Increase FRLY {15 — 40%)
Risk factor of High ICGR15 High bilirubin
complication Portal hypertension Long standing jaundice
Uncontrolled cholangitis
Oncologic safety Tumor growth Tumor growth
- Continuing CTx - TACE in advanced HCC
-> batter survival -> batter survival
PVEE SA7H B3zt 58I ZF0A Hlw X QN5 A0 = AJE 4= AUOLE 7HO] AEH0) M2t M

S, 21t 5 SYSHY AIHG0| THYotE = 2tAto] HEE HES| 110l Alz (iRt Al7|E 276HO0F ohH
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AEEO| AlYO] PN FEF0 et BE2 S/ FEeh AF0IH. IEUMTE = ISUMTSO| A-E: T
EUEHE S/ & US0| EUEUCH, MK 20| XS TS UYL= of AN YoH 2E0
Ciet B7HE W27 = HEd

Associating liver partition and portal vein ligation for staged hepatectomy (Salvage or Rescue ALPPS)
zZ|2 22 SIS0 2 UMM s S TRV S2X| 22 258 YO R salvage or recue ALPPSE
Adet Z20E0] HE QIO AKX E Aol BXES HAHCE ot ZHEL £ SXjz HE0| EE
O0|X|2t salvage ALPPSE ZI2MMNME 5 ZH|L|7} 2528t SX0|A HIE 7|7t QL0 FIHXQI ZH|HHE =gt
2 UB0| SI3X[2L U, FZ ALPPS expert meetingtl M= 0|2 M=0A salvage ALPPS A2 12{gh
(o)

Intraportal administration of hematopoietic stem cells

20000 = &= 7|39 E7|MZ7F 22 {HEHE & M| 7|0E = e sS4 210V 2RI H,
20128 am Esch &2 22F2| SXIE Q2 of iz UHMM=t SA|0| A7t === 7|3 CD133+ E7|MEE
0ot Tt ZEZMWMMSOE AR5 O] H| WA, Al& & 21 CD133+ 7 |MEE FHEE Z0IM FelotA| 7t
717 =UCHT E0gHCH (138.66+66.29 ml vs. 62.95+40.03 ml, p=0.004) 20164 Fichtl S& Cf
fo] ZHH0| At 16B S A E of AN ZHZMMASI} SIH S7|MEE FHRIC2M Bt 208 £ 13
(81.3%)2] SN 2N 20| 7ts3CH, Bt TEHEXNO| ZIHE2 23.1% (range: 21.9~38.6%)%
= 72X T Al2™ 30.5% (range: 21.9~38.6%)0IM =& ™ 40.1% (range: 29~48%)2 S7tE2
JRHCH 2L, OFRITIR] A0 SRR Q= of X A7t RE0(|1, S7|ME7t 7HHME FEIA
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o}
IEUMM=0| S IE S7IANE = U UE LEER OHF] ZO| AFE 0 UXE L2, EXIALE0H| it JIF
(branched chain amino acids), 2H|E|Z2l t(obeticholic acid, Ocaliva®)0i| CHEt A0 A7}t H 1 E QUL
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HIEIZ2LS ALt Z0IM THEZ0 Bl TEZHEXO| F57180] KA &1 (56.1 + 20.3% vs. 26.1 +
16.4%, p{0.004), Ki-67 g2l 2242 1.68f EU*S2(p=0.045) EUOLE, ALZ0IAf 012 XB5H7| 2fsH
A F7t g-7F Qe &F0In
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Drawback of PVE: oncologic perspectives

B

daoi

Portal vein embolization (PVE) is essential to prepare safe major hepatectomy in patients with small
volume of future remnant liver (FRL). PVE has another role of expansion in surgical indication for
colorectal cancer liver metastasis (CRLM) in both lobe. However, there is a drawback in oncologic
perspectives. Some investigators found tumor progression after PVE.

There are 2 patterns in these patients. Pattern 1 is tumor growth in embolized liver, and pattern
2 is tumor growth in nonembolized liver segments. Previous studies showed that 10-33% of
patients experienced tumor growth after PVE and tumor volume after PVE increased 1.2-2.1
times compared with pre PVE state. Liver growth rate after PVE was compared between normal
parenchyma and tumor portion. Tumor growth rate was faster than that of normal parenchyma after
PVE and tumor growth rate after PVE was faster than those of pre PVE state and non-PVE tumor.
Disease progression after PVE causes unresectable state in 6.4 - 33% of PVE patients due to extra
and intrahepatic tumor progression. Recent meta—analysis showed 85% of PVE patients underwent
surgery as intended and 11.3 % of 1088 patients experienced disease progression after PVE.

In oncologic outcomes, early recurrence after resection in PVE patients was reported in several
studies. However, recent meta—analysis showed that recurrence free survival (OR 0.78; 95 % ClI
0.42-1.44; p=0.41), overall survival (OR 0.80; 95 % Cl 0.56-1.14; p=0.22) were not related with PVE.
However, analysis for oncologic outcome was limitations such as aggressive tumor biology in PVE
patients, invisible micrometastasis, and different responsiveness for chemotherapy.

The causes of tumor growth after PVE were assumed such cytokines and growth factor including
expression of TGFb, HGF, alteration in hepatic arterial flow, and cellular host response promoting local
tumor growth. Based on these potential mechanism, there are strategies to reduce tumor growth
after PVE. Sequential TACE and PVE is reasonable option for HCC. Neoadjuvant chemotherapy reduce
disease progression during PVE period in patients with CRLM. Previous studies showed that PVE
patients who were administered chemotherapy after PVE showed similar FRL hypertrophy compared
with patients without chemotherapy.
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Furthermore, additional anti—antiogenic agent (bevacizumab) showed similar hypertrophic effect for
nonembolized liver segments after PVE.

In conclusion, 10-30% patients experienced tumor progression after PVE through various potential
pathways. Despite tumor progression after PVE, it is essential to prepare safe major hepatectomy in
patients with small volume of FRL. Preoperative chemotherapy with bevacizumab does not impair
liver regeneration after PVE. Further research should focus on stratifying high risk patients and
identifying tumor biology.
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Indication of PBD with regard to background
liver, FLR and patient’s condition

1. Introduction

HNYENS, oY BRs
(RS0 B ZL7t WLt W2kM 2HENE 7R E(Post-Hepatectomy Liver Failure; PHLF)2| &4 £/
g2 GF0 F0{0F BiCt.

RS 298 ¢7) /ot WHERIE0| 2= #2 & RN g

HER EEYo XN XY X HAJL RYSILL 5 T HVIMES 7|05 | floiMe HRHA 24
(negative margin; RO resection)S E=5{0F 511, 0|2 Lol &HRH &2 SRES
Al

=48 S 7120 SN} 7R Lol 282 I8t AT H
M2, A AYA(ductal margin positive; R1 resection) 7H542| S7t AO|A U= MBS MEHS of
£ A2 P o2 SHO|CH 7tES FEe eXte HEE2 MY gE2 Shistl o0, 0| Mily

=} y = o
Ef2t 7t O|X|= FLOE Qlof 02| HESO0| Lrsh 2217t QUCt. 0|2{3h SEES LAM0)| CHst CHMO=Z FEZL
(Future Liver Remnant; FLR)2| 2LIE S7tA|7{ PHLF o M ZAA7|7|

2| A8 El= L-OIG.

EZ 2 G0N HYR HEHME RYcts WHHEFASL(periampullary tumon)UiM= =& H{
=(PBD)0| 2% ZNE FYA7|X] Zot0, 20 FES GUS SR, S XAt ST
2(PBD)Q HSZ0| HOoIME O FCtT FAGIACL? +48 Htidisnt HRE T UL Syse Zgd
HEHZ (infectious complication)0|H, 120 SYWE(tumor seeding), EH0|Lt FHHES AlaBBEHS
(procedure-related compliation)O| UL}, ZH=F HUAOAE HHOIREEM ALt 22|, ZERS0 et
S U2ot0{0F BIC MEtM, a8 HEH{Ns| MHst B35S ZHol| flof &8 HE{U&0| H=
HEE LM A= (risk)2 AEE2 Soll 22 5 U= 015 (benefit)oil Tl HLUS| HESN 2 1A} Bt

2. Indications of Preoperative Biliary Drianage

HAKY B2 7015 2 T, FAI0) 0f2] OIES DIE 4 LK. 0213 oYY X2 SSUHS S5 7S
ULt T2, SSAHD YYATE Chh HFEE ANS B0j= 20| APOIC 072 917 ANES U2 48

o gtz o M3F0 thol 16 21IAf oiCt.

1) Regard to Patients’ condition
HETMZ QIS HHE2 0|740] Gl LS =M HHiU=9|

| g I3t
&, HUYE Kots a7 BEA| A 0{0F & 20T HY &E2 VIS Mds2 =28, TLSHNE
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O] oFsks O|= 4= QICt. 7] ML AH|(Reticuloendothelial system; RES) L{Q A (Kupffer cell)
2 US| ZHY, &E It

SOHM| I KLY M0l LAMGHE LIS A(endotoxin)2 Aok Hake 6iH,
2N, ZYXo= E‘e*igao—"*()ﬂﬁ Li=A(endotoxin)2 BEEX| =Lt HAY 0= U G54 24
off 54 MAQ Li=a oli=50[ Aot=1, Fah W Ad=z F FEE7 H Mt S0 iEHEW_
Kupffer cell 7|52 o|oH LH%_’.\_%’S(endotoxemia)Ol SrASIA| It
U=sASESI M7 MQ|(bacterial translocation)2 ZXTAIRIX tumor necrosis factor; TNF) S Afoliﬂol 24|
2 Z7INA %g?‘jg; QESII, THIE(T lymphocyte)Lt AIAAGHAZ(Natural Killer cell; NK cel)Q] 7152 24
A7 HEAH 9| OAS Zafdict %%’é"éoiw Ol2fer AFRE2 HrHiAS Sl 7HMEUZ0| F U
el AHAT0IME AEtE 20 HEED e HEHAS S22 A0S FYATIX] I, Als
HAE SHS0| Z7HECHE Z00ICHY MEkN, 8 A2 2 Q15 H=H0| 2Mst A2E +2H HE
HiU=0| MSEC = 7tFoh= 0| EfFol 2OICt £, My &2 AT I A% 7St Fs DIRI0 H2Z
2|%(extracellular volume) Xot2 QI5t renin, aldosterone 2 24| S7t, &% bilirubin & Z712 QIst S
atrial natriuretic peptide(ANP)Q| Z7}2 QI3 AME7|59| X5t ART |5 NoIE QLS. *® Padillo S Al
59| X517t HEHAfo] M=o 0| QCH FAGIUCE® M2tk HAY SHS 71X SR A% 715 &
H7|159 Mot JA| = M GOl MSF0[2} of .

)

u:Soi
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3. Summary
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Optimal preoperative bilirubin level with regard to
background liver, FLR and patient’s condition
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Endoscopic biliary drainage:
is it oncologically safe?
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Simultaneous PVE and PBD:; is it feasible?

EHS
JhE2lol

N

r

FERE TR E NS0 2 & 77|S BHS 0lWoty| Ylott = Hoj| A2 71FEo2 22
Kl(portal vein branches)d| L MF&(embolization)s Algiste A2 BWHO| Qe 2+l =1t
(FRL; future remnant liver)2| 244 H|THQt 75X SHE 28O = AQ HE
HO|Ct. ofK|2F Y 7t S
2 AN Y S EH0| Yes AE0IM ZH2M MFEE(PVE; portal venous embolization)2 &
0| Lot om, MF= AISH0]| M2 &Z, hemobilia, IEZ, AX|0 AMHEZ0| FRLY
02 RXIEN AHSTHA| E0E B Q0| OFA T PVE AJH0] TSt =2H0] A& & D UL,
LHR| IS A St 2 © A#ot= PVEO| 23] SYQ 37|E 7=

o rE 12 ot
Hu
>
o
El
ikl
O_I.
i

!

o md = qIr

S0 1oy

rr oe

MY M=t QRESH ZHEKIE 2leh Fofet &4 ZHEE0| et Zo/t 2rgEX

[EL

:
5o

0

o
0[0
ol
2

r
r
ro
10
|0 12
-~
=2

B F

HH

ol

3

ol
ell
=
m

r
r

00 12 19 roh 0x @ o2 Ho 2

ox du ool

O

|O

HU rir

19

nx

1A

re

rzrr

rol 0Q

=2
=
40
fir
H1
ot
[}
30
ful

2 Z4O0M= PVEO Chet O2{7HX| =2t S0IM, ZEO0| /U= 8% & © TH|2H0| 20X|= ZHE oot
7| 9ol 220 A== Q= e M S HHU=(PBD; preoperative biliary drainage)it PVES SA|0f Al
B0l CHoH CHRO 210Xt Sttt THE 7FEAIE0] ERet et E0i| SE5| (28 GaU0(Lt S0l 7t
5 ES YHe 32 dot WMy 22 2o Bl 01 H4™UME & M HE %S (percutaneous
transhepatic == endoscopic biliary drainage)g Al&ist £ 0| = M (25 5mg/dLO|5t) sHZE ALEf
M =XH2 2 PVES TISliotA Tt StX|ZHOl2fet &H| M2 YHNO=Z 6~12F FEo R = M &
HI2ES = ot ==, 0] 7|2tSt HHO| MY 0 Y& WRst 288 WA| Rot= 47t XLt (Ebata T
S2 0[2{3t =E0] 25%0]| O|2Ct 1 EIGIUCH). 0] HE0 PBDE Alddt= SAI0| PVES TIWSHH 8 M &

H| HAIE Teelold HEots M22 H2E0 tet =27t AlRE X0|C.

ron

2 0] El= A2, 20l = JEUM PVE AIS0] 2H| 2X10f|A
20| 22 JEHME FUHOZ 2 d0|CH.
9 o

PBD2} PVES SAI0f Al5H=E| 201 5
=] = 7
L = — A

SZ0| 0] O SEI2E D12 HES DAL AR X UK QL=t], =) SAIT 2ie] 493t

PEetto] Xt ZF 10| 2y &e
_I

ro
> oA

Y o
I

1o

57}, HGFO Zt4) SO2 i 530| SH/5| ZA5H
Ol SIRIOIA= BIEA| BIX| 0| Tt b= S Alat PVE
TOJZI 0150 AJBHOF BiTHs 5

NF-aS2z2 0I5t 217]5 23

0| gtz HEsE G281

T > o

oz

&
rio
oo
0
ikl
|0
HU
HI
ol
_o'y
il
0x
o
H-|
o2
B~
™
=
zQ

r
=
=S
0x
otol
R
=2
>
rir
otol
e
10
é.é
1
o

69



The 13" International Single Topic Symposium |

Symposium 3. Issues of Preoperative Biliary Drainage (PBD) : Update

4
<
>~
!
rc

W 2ERI7F SR BHXES 7|HE 2 Q810] =HIZ PVEO| A& 0{0F eith= 7%
| DIXlE S22 QAEREH +H2 HAAS9| 22| ty0IACL OFE =

S

o
»n ox

T
oA

Ix o
==
Lol
g
=2
™
=
0z
=2

or Mo ©
0
N

B o o

rE
i
%
=l

>
5
Kl
30
]

Loz SARHH0| T
7| =0l A 2tRtof7
2 0] Z=H|Of Zrot et

f

UHE AHZ AN

5
HO

Mol 2= |ot 22 AT ZUE2 W HASELEE Sl Hold WES0|
2 U= X9 ZHle Ua HEZI AR 0{0F & 20|10}, oFX|2F HAA XS
04 D|OJSt MEHE EE X2 2tXf0| SH 2110 Lt Ql= o=0(Ct 2442

XA, 24 20143%0] Y2 Chibalhsh 2 IHE0A LES [Preoperative Portal Vein

d

bl

|

_=

rob i
z Ol
utn

b

0>
re
4
U
al

o rir

HL
i)

oh

E
of Remnant Liver and Postoperative Outcomes] 0|2t= =20M= 0| 25| o2 (K] U2 AEfoIM
PVES Aldoll FRLE| volume 5717t Bots UA| Yi=lie A2 S A48 Soff 2ot Tt

=
:Olg
ro 4> rx ror o

I
0z

o
Ste|X= AT FEAS 22 S20| 0|F0T SEIUCk= AFOICE CHAl Z3f 0] =2
Al0fl (simultaneously) Al@igt SRR S0 Ciet B2 k= O ACH= A0|C.

v
w
O
o
U
<
m
uo ox
o

CI2S AQAOl ZTHHAOISIEINA LHSH 48| 2Kt ZH 212 [Simultaneous Biliary Drainage and
Portal Vein Embolization Before Extended Hepatectomy for Hilar Cholangiocarcinoma: Preliminary
Experience] =20|Ct. &F (B 7.9mg/dL)0| Y= 7HEE HHY AXS0AA Mo O 5to PTBDE Al
MA S0l right second-order portal branchesOll embolizationg AIYSIR=E, AlE Al 2Est £
FHSE2 AU AE & AST/ALTE QPEHO|ALE ZASIUCH U2l X K&K 2 UASIIC
St UL FRLQI liver segment Il +1I12 37|17t 550~692ml (" 27.9%) S7t, FRL ratio= 24.9% »
33.2%= S7151¥ 0 BE 4HO| SX0|A Al St £ RO extended right hepatectomyZ FAKS| AJatiEt 4
AACH, = = 70| ZHSt FRL volume =& 0| HISH Bt 132% S7H=|ACH SIRAC

c_g|
=
=

i ok o

HI

OrX[22 2015901 AEO E0M LHS =F [Concurrent biliary drainage and portal vein
embolization in preparation for extended hepatectomy in patients with biliary cancer] 22 6H2| &t
KAl Al OFF| 10f PTBDSF PVES SAI0| Al3i5t Z0S 1510 QL 222 Al& 535 30| A&ty
10 FRL ratio= 22% P 32%=2 S7}6IRACt. O] M E1E S 2 109| AHO|ASH OFE7EX|Z extended right
hepatectomy/t AZ=AH XS 6F SOIM THX| 2F2| SXIOALE RO resections & 4= UAKIBE (LG
Xl 482 2t & 3B2 FO| ZItolt] ATEMt 27tsotH HUCH, 182 HMLMET =01 HetorK| LRk
UCHT 2108, SA0] Alet PTBD2 PVER ZE2XC= 2%t FHES FYUSHA| RUCH, 7|tHH FRL
volume S7t5 7HERAC oL,

70



‘ Bridge over Posthepatectomy Liver Failure

Symposium 3. Issues of Preoperative Biliary Drainage (PBD) : Update

<
bal

un nE o
rr rio rot

S0l EH MAE2 25 Az ™ HXp HEf7L A 0|2HH PTBDR PVES SAI0| Algst 22
0| BrAMIEER] 242411 FRL volumeZ7HE 7|Z9| E ST 2 X10|Q10| LIEFICHY 5Lt E2 0| =
12 StXf0| B2 E 00|10, THIASIKE MES| AESH & MENSHH RIat5HHE A0|22 ZAHE of
A

HES 715H0F 2 A0[C.

oo K

o
30
2 |

2z HOo Jm

ol
—_

S2I5HIR, T ZFERPE Q7] SRIOIA SEO| QU JP 7129 PBDS PVES EAXOR Algels 4

FHIHORE 70| 25%2| SXOIA H0| TYE0] 222 HX| Rofs HHO| WA, Of22] B toy
O QAT S YOI KT S T2} IS 20| I B7lots 0| SUTCL T2pH 45 H &
Ho| 712k2 B0|1 Cedty %02 T AITET Qi PBDY PVES| SA| AR 0j2(st XIS shze
RO WHOR OIATIC BHRIZH SIS N0 AK| HES0| /0] OFAOILY 281 BES, 121D 5

o & mjo rx oA

Al A&l & FRLY| H|T(hypertrophy)Zt 7|Z2| Bt X{0] @10| @ MO 2 LIEH F= X|Q] 2X|f Cist 252 0]
Of et AEHO|C,
References

1. Higuchi R, Yamamoto M. Indications for portal vein embolization in perihilar cholangiocarcinoma. J
Hepatobiliary Pancreat Sci. 2014;21(8):542-9.

2. Makino H, Shimizu H, Ito H, Kimura F, Ambiru S, Togawa A, et al. Changes in growth factor
and cytokine expression in biliary obstructed rat liver and their relationship with delayed liver
regeneration after partial hepatectomy. World J Gastroenterol. 2006;12(13):2053-9.

3. Yokoyama Y, Nagino M, Nimura Y. Mechanism of impaired hepatic regeneration in cholestatic liver.
J Hepatobiliary Pancreat Surg. 2007;14(2):159-66.

4. Guiu B, Bize P, Demartines N, Lesurtel M, Denys A. Simultaneous biliary drainage and portal vein
embolization before extended hepatectomy for hilar cholangiocarcinoma: preliminary experience.
Cardiovasc Intervent Radiol. 2014,37(3):698-704.

5. Nilsson J, Eriksson S, Norgaard Larsen P, Keussen |, Christiansen Frevert S, Lindell G, et al.
Concurrent biliary drainage and portal vein embolization in preparation for extended hepatectomy
in patients with biliary cancer. Acta Radiol Open. 2015;4(5):2058460115579121.

6. Ebata T, Yokoyama Y, Igami T, Sugawara G, Takahashi Y, Nagino M. Portal vein embolization
before extended hepatectomy for biliary cancer: current technique and review of 484 consecutive
embolization. Dig Surg. 2012;29(1):23-29.

71






Bridge over Posthepatectomy Liver Failure

ISTS 2018

The 13" International Single Topic Symposium(ISTS)

| SYMPOSIUM 4

Management related to PHLF

A Y51 (OFR0IL), Z2T (Mol

o

Best supportive care for patients with PHLF: ascites, nutrition, infection, etc
Y (M29)

Management of acute portal vein thrombus after hepatectomy: surgery or intervention
YEE ()

Trick or treat? — Plasmapheresis, MARS or BAL
H0] (QIH|2ICH)

1o

Hype or Hope? - Pharmacologic portal flow modulation including splanchnic vasoconstrictors
a4 (1242th)

When and how? - liver TPL for PHLF
LB0H (M 2ol)

Discussion



The 13" International Single Topic Symposium |

Symposium 4. Management related to PHLF

SY4-1

HEY M2t

Current Positions
Clinical Assistant Professor: Department of Surgery, Seoul National University Hospital (SNUH)

Diplomas

2003 Medical Degree— Medical Doctor, Seoul National University College of Medicine
2012 Master Degree — Master of Medicine, Seoul National University College of Medicine
2016 PhD Degree - PhD of Medicine, Seoul National University College of Medicine

Career

2003.3 ~2004.2 Intern SNUH

2004.3 ~ 2008.2 Resident Dept of Surgery, SNUH

2008.4 ~2011.4 Public Health Doctor Dept of Surgery, Gangneung Medical Center
2011.5~2013.2 Fellow Dept of Surgery, SNUH

2013.3~2014.2 Clinical Assistant Professor Dept of Surgery, SNUH

2014.3 ~2016.2 Clinical Assistant Professor Dept of Surgery, Samsung Medical Center

Current membership

Member, Korean Medical Association

Member, Korean Surgical Society

Member, Korean Association of Hepato—Biliary—Pancreatic Surgery
Member, Korean Society of Critical Care Medicine

Member, International Hepato—Pancreato—Biliary Association
Member, Society of Critical Care Medicine

Medical license & GCP

2003.3 Medical Doctor (License number : 79277)

2008.3  Board Certificate of Surgery (Certificate number : 6136)

2013.7 Board Certificate of Critical Care Medicine (Certificate number : 1307)

2015.1.10 GCP education completed (valid until 2017.1.10)

2015.8  Subspecialty certificate in Hepatobiliary & Pancreas Surgery (Certificate number : HBP-234)

T4



‘ Bridge over Posthepatectomy Liver Failure

Symposium 4. Management related to PHLF

Best supportive care for patients with PHLF:
ascites, nutrition, infection, etc
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Portal Vein thrombosis after hepatectomy
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Trick or treat? — Plasmapheresis, MARS or BAL
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1. Pathophysiology of post-hepatectomy liver failure

The pathophysiology of post-hepatectomy liver failure (PHLF) is likely very similar to that of small~for-size
syndrome (SFSS), which is occasionally observed after living donor liver transplantation (LDLT). After both
extended hepatectomy and LDLT, excessive portal flow through the small remnant appears to result in
activation of multiple inflammatory cascades, with the subsequent recruitment of inflammatory cells and
release of inflammatory cytokines that ultimately contribute to sinusoidal injury.

This liver insufficiency results in the accumulation of a variety toxins which are presumed causative
of end-organ dysfunction. The combined actions of accumulated toxins and end-organ dysfunction
further aggravate liver injury and incapacitate the regenerative environment.

However, size alone does not seem to reliably predict PHLF. Factors including the underlying
condition of the future liver remnant (FLR), hepatic parenchymal congestion after resection, ischemia—-
reperfusion injury, and reduced phagocytosis of translocated bacteria after resection all contribute to
development of PHLF.

2. Rationale for the use of liver support systems in liver failure

From a theoretic perspective, an effective extracorporeal liver support (ECLS) system should replace
3 major functions of the liver: detoxification, biosynthesis, and regulation. In liver failure, the main
goals would be to remove putative toxins preventing further aggravation of liver failure, to stimulate
liver regeneration, and to improve the pathophysiologic features of liver failure. However, none of the
devices currently available fulfill these requirements completely.

1)Elimination of toxins

Liver failure is characterized by an accumulation of toxins. The most important feature of ECLS
devices is that they can clear water—soluble toxins but also albumin-bound toxins. Following the
toxin theory, the accumulation of these toxins might further enhance and perpetuate the ensuing
end-organ dysfunction. Therefore, decreasing the load of these toxins might reverse or alleviate the
degree of end-organ dysfunction. Additionally, this not only halts the negative feedback of this end-
organ dysfunction on the failing liver but also creates an environment intrahepatically which facilitate
regeneration.
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2)Improvement of portal and systemic hemodynamics

Hemodynamic instability, characterized by reduced systemic vascular resistance and mean arterial
pressure, is common in patients with liver failure irrespective of the etiology, and it plays a major role
in the development of multi-—organ dysfunction. An increase in portal pressure and the presence of
endothelial dysfunction may further compromise the splanchnic circulation. ECLSs were consistently
found to remove vasoactive substances and to improve systemic (increase in mean arterial pressure)
and splanchnic (decrease in portal pressure) hemodynamics in several studies.

3)Improvement of liver regeneration

Improving the capacity of the liver to regenerate during liver failure may allow spontaneous recovery
from ALF; therefore, the final outcome of these patients may be improved. The aim of ECLSs would
be to support the patient’s condition until a suitable organ is available for transplantation.

3. Artificial liver support and Bio-artificial liver support
ECLS systems that have been tested clinically belong to 1 of the following 2 categories:

1)Artificial liver support systems are based on the principles of adsorption and filtration and are aimed
at removing circulating toxins by using membranes with different pore sizes and adsorbent columns.
Artificial ECLS technologies use albumin as a binding and scavenging molecule. Albumin based ECLS
devices can be divided into the following two techniques.

* Dialysis—related techniques
- MARS (Molecular Adsorbent Recirculating System)
- SPAD (Single-Pass Albumin Dialysis)
These techniques involve dialyzing blood against an albumin-containing solution across a highly
selective/small-porosity ((50kDa) high ~flux membrane. The blood-bound toxins are cleared by
diffusion and taken by the binding sites of the albumin dialysate.

* Plasma adsorption techniques
- High volume plasmapheresis
- Prometheus (fractionated plasma separation and adsorption)
These use more nonselective membranes (approximately 250kDa) and do not use a parallel
dialysate circuit.

2)Bio-artificial liver support systems are hybrid devices that incorporate hepatocytes in a bioactive

platform to improve the detoxification capacity and to support synthetic hepatic functions. Cell origins

include human (including hepatoblastoma) and porcine.

- ELAD (Extracorporeal Liver Assist Device): device that incorporates cell derived from human
hepatoblastoma

- HepatAssist: device that incorporates porcine—purified hepatocytes
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4. Molecular Adsorbent Recirculating System (MARS)

1)Mechanism

MARS is a commercially available albumin dialysis system that removes protein—-bound and water-
soluble toxins. It comprises 2 separate dialysis circuits; the first circuit contains exogenous human
serum albumin (600mL of 20% albumin), which is in contact with the patient’s blood through a
semipermeable membrane (molecular weight cut-off of 50-60kDa). Water-soluble and protein-
bound toxins in the blood pass through this membrane. Owing to the molecular cut-off, proteins
such as albumin, coagulation factors, and immunoglobulins are not removed during therapy. The
toxin—enriched albumin solution is then passed through another dialyzer to remove water—soluble
toxins using a counter—current bicarbonate—based dialysate. Aloumin—bound toxins are removed by 2
adsorbent cartridges that contain activated charcoal and an anion exchanger.

2)Beneficial effects of MARS in patients suffering from liver failure/acute-on—chronic liver failure

The following beneficial effects have been documented: improvement of jaundice, amelioration of
hemodynamic instability, reduction of portal hypertension, lowering of intracranial pressure in case
of ALF and improvement of hepatic encephalopathy. However, recently multicenter randomized
controlled trials failed to show the beneficial effects on survival benefit.

3)MARS in post-hepatectomy liver failure

The pathophysiology is different in PHLF compared to ALF or ACLF. However, the argument for using
MARS in PHLF is that early support of liver function should result in an enhanced regeneration of an
otherwise insufficient liver remnant.

Until recently, a systematic evaluation of MARS has not been undertaken with respect to PHLF.
Previous reports consist of small case series with heterogenous patient cohort, and all lack
standardized treatment protocols. However, Gilg S et al. reported that the first systematical
prospective phase | study to evaluate the safety and feasibility together with the impact on patient
outcome of early MARS treatment in patients with PHLF. In this study, the use of MARS in PHLF
is feasible and safe. 60— and 90-day mortality rate were much lower than expected. The impact of
MARS on mortality in PHLF should be further evaluated in randomized controlled trials.

5. Plasmapheresis

1)Mechanism

Plasmapheresis (also known as plasma exchange) is based on the removal of the patient’s
plasma and its replacement with plasma free of cytokines and toxin and/or albumin. Therefore,
plasmapheresis seems to be an effective approach for clearing toxins, immune-mediated antigens,
and other particles from the circulation. With plasmapheresis, liver toxic substances and potentially
harmful inflammatory mediators are removed from the circulation and replaced with donor plasma.

81



The 13" International Single Topic Symposium |

Symposium 4. Management related to PHLF

2)Beneficial effects of plasmapheresis in patients suffering from liver failure/acute—on—chronic liver failure
In small, heterogeneous studies, plasmapheresis decreased plasma ammonia levels and improved
hepatic encephalopathy. Cerebral blood flow increased as well as cerebral perfusion pressure. Mean
arterial pressure was improved, cardiac index decreased, and systemic vascular resistance increased
during plasmapheresis. The effect of plasmapheresis on survival from ALF/ACLF has been more
difficult to determine. However, recently, Larsen et al. published the first artificial ECLS study in ALF
patients to demonstrate a statistically significant benefit in transplant-free survival using high volume
plasmapheresis.

3)Plasmapheresis in post-hepatectomy liver failure

There are very few studies on application of plasmapheresis for PHLF. Nevertheless, Hwang et al.
reported that plasmapheresis can correct two important biochemical parameters in a patient with
hepatic failure after major hepatectomy; restoration of serum cholesterol level, improvement of
prothrombin level. In this study, the slight supportive effect provided by plasmapheresis can trigger
spontaneous recovery for PHLF.

6. Bio-artificial liver support system

1)Mechanism

Cartridges containing hollow fibers filled with human hepatoblastoma cell lines, C3A, are used in the
ELAD. These cells have hepatocyte properties, such as a functional CYP450 enzyme system and the
production of liver-specific proteins. It uses whole blood for perfusion and can be continued for long
periods of time.

HepatAssist is made from porcine hepatocytes that are contained within a hollow fiber bioreactor.
It uses plasma that is obtained via plasmapheresis and then passed through the circuit containing
porcine hepatocytes.

2)Studies

To date, a vast majority of studies that have assessed the applicability and efficacy of bio-artificial
ECLS in ALF and ACLF have included small numbers of patients and been uncontrolled. However,
these studies of ELAD and HepatAssist have been disappointing, which could not show the survival
benefit. Moreover, there is no study on bio—artificial ECLS in PHLF.

3)Limitations

Clinically, bio-artificial liver support systems lack an ideal, reliable, and safe human cell source.
Human hepatoblastoma cells, such as the ones used in ELAD, are limited by their metabolic function:
there is a theoretic risk of metastatic cell spreading by broken fibers, though this is a prevented by the
use of valves and membranes. However, porcine hepatocytes, such as the ones used in HepatAssist,
can be immunogenic and there is a risk of xenozoonoses.

Furthermore, the membrane of bioartificial liver support systems only allow flow rates of 100 to 200
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mL/min, which is well less than those of in vivo perfusion, which is closer to 1500 mL/min. this
limitation limits mass exchange and perhaps prompt overall detoxification.

7. Summary & Conclusion

Supporting detoxification and synthetic functions of the failing liver is the rationale for the use of
ECLS systems. Artificial liver support systems have shown certain detoxification capabilities and
biochemical improvement in patients with ALF and ACLF, but their effects have failed to correlate
with survival benefit. High—-volume plasmapheresis is the only therapy that has demonstrated a
statistically significant benefit in transplant—free survival in ALF patients. Bio-artificial ECLS systems
incorporate a bioreactor containing various forms of hepatocytes to provide synthetic functions, which
could not show survival benefit. Controlled studies have demonstrated beneficial of MARS in non-
surgical patients with ALF, however, very little is known about the efficacy of MARS in the treatment
of PHLF. Based on the beneficial effects of MARS that have been reported for patient with ALF/
ACLF, it may also be a promising therapeutic option in the management of PHLF.
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Hype or Hope? — Pharmacologic portal flow
modulation including splanchnic vasoconstrictors
ZIE Al
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‘Posthepatectomy Liver Failure (PHLF) is one of the most significant unmet need in the field of
liver surgery. Although there may be many potential risk factors underlying in individual cases,
fundamental etiology leading to clinically evident PHLF is considered to be small remnant liver
failing to meet metabolic demand of patients after surgery, which can be defined as ‘Small-for-Size
Syndrome (SFSS)’ or ‘Small-for-Flow Syndrome (SFFS)’." The same concept can be extended to
transplant settings including living donor liver transplantation or deceased donor liver transplantation
using partial graft.

Although each terminology has a slightly different view on pathophysiology, basically excessively
high portal pressure and flow delivered to small remnant liver and subsequent damage to sinusoidal
endothelial system by shear stress is considered as a key feature.

To prevent or manage PHLF or SFSS, several procedures such as portal vein banding, splenic artery
embolization, mesocaval or portocaval shunts, and splenectomy have been introduced.” * However,
these procedures are invasive and often times irreversible. When the liver requires more portal flow
after successful regeneration, another invasive procedure may be required to reverse relative portal
insufficiency. Complications such as prolonged shunts or post-splenectomy sepsis after those
invasive procedures have also been reported.*

If effective agents can be applied instead of invasive procedures to reduce the risk of PHLF or SFSS,
the risk of potential complications may be avoided or at least minimized, and treatment itself can
be readily reversible depending on the patient’s condition. In this session, potential candidates of
medical treatment for SFSS will be reviewed using data from published and on—-going studies.
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Institution
Department of Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine

Brief Introduction

Jong Man Kim received his MD from the Korea University in 2000, and trained in the Department of
Surgery, Korean University Medical Center until 2005. From 2008 to 2011, he worked as fellow in the
Transplantation Division, Department of Surgery, Samsung Medical Center, Sungkyunkwan University
School of Medicine at Seoul, Korea. He studied solid organ transplantation and HCC in those periods.
He completed his PhD (Korea University, 2009), which subject was immunotherapy using 4-1BB
antibody against cancer. His carrier has continued in the Department of Surgery, Samsung Medical
Center, Sungkyunkwan University School of Medicine until now (2018) as associate professor.

He operated laparoscopic liver resection in liver tumors such as HCC or colorectal liver metastasis and
has studied for HCC hepatectomy patients, so published many papers. In addition, he has operated
living donor liver transplantation. His focusing projects were ABO-incompatibility, HCC, humoral
rejection, and immunosuppression in liver transplantation. He also studied the effect of NK cell
immunotherapy in HCC patients. As he received the opportunity for oversea study from his university,
so he joined the Wake Forest Institute for Regenerative Medicine (WFIRM) (2015). He studied liver
bioengineering using liver-bioscaffold for implantation.

Research Interests

- Laparoscopic liver resection for HCC
- Liver transplantation

- ABO-incompatibility

= NK cell immunotherapy for HCC

- Immunosuppression

- Liver bioengineering
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When and how? - liver TPL for PHLF

P27 QUC

0.7-34%= 215

10 A=

o=
=

=6 20

ra

I
1o

ol
Ujru

=
ol
ol

5t

&E

1o

=)
ok

<

7tz

=
S

INR, bilirubin®| #=X|7}

-

=

ok

=T
Kq
H
od
Ho
1
o
=)
20
=
N
5l
Jjo
™~
ol
%o
10
ny
IK
o
bl
&
un)
=1
wa
10
1
pARuy
ol o
LA
o
~ TR
X0 o
4
o)
Kol
oF x__o
M 30
1K __OH_
of X
Kl
Ik o
DS
ok nH
(I
<F ol

KNE2 4 10% ZE=2 7H0[A]

M.

N

50| T 4 9

0{2] 7tX| X2 74|
2 HEHOILt 02438 L0 = 7|5 23tA| ZH0JAlIE ME MO 2 118

=35}
o

S YA 7t

HOF & Z0]C.

9

89






ISTS 2018

The 13" International Single Topic Symposium(ISTS)

| SYMPOSIUM 5

How | Do It; To Prevent, Predict or Treat PHLF (English session)
A M3 (ME2TH)

Liver volume and quality, logistics and plasmapheresis

Sl (242

What should we do to prevent PHLF?
Masato Nagino (Nagoya University, Japan)



The 13" International Single Topic Symposium

Symposium 5. How | Do It ; To Prevent, Predict or Treat PHLF (English session)

- Professor of Surgery, College of Medicine University of Ulsan, Asan Medical Center, Seoul, Korea
- Director, Organ Transplantation Center, Asan Medical Center

- Graduated the College of Medicine Busan National University in 1988
Obtained Doctorial Degree at University of Ulsan in 1997

- Completed Surgical Resident Training and Clinical Fellowship at the Asan Medical Center
- Working as a Faculty Member of Hepatobiliary Surgery and Liver Transplantation

at the Asan Medical Center since 1998
- Working as a Visiting Researcher at the Emory University Hospital in 2005
— Publishing more than 300 Articles on Hepatobiliary Surgery and Liver Transplantation
- Editor-in-Chief, Annals of Hepatobiliary—Pancreatic Surgery
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Liver volume and quality, logistics and
plasmapheresis

Post-hepatectomy liver failure (PHLF) simply indicates too much resection of the sick liver.
Indocyanine green test is a useful method to evaluate hepatic functional reserve. ICG K fraction of
the remnant liver proportion (ICGKrem) is a reliable parameter to predict risk of PHLF, but its cutoff is
known to be around 0.05. We intended to establish a reliable cutoff value of ICGKrem and to validate
its predictive power as well as to assess the significance of standardized ICGKrem by using standard
liver volume (SLV-corrected ICGKrem) for patients with huge HCC. ICGKrem appears to be a reliable
parameter reflecting the risk of major hepatic resection.

Our results suggested that ICGKrem cut-off value for safe hepatectomy would be 0.04 for normal
livers, but it is reasonable to set at 0.05 for cirrhotic livers, which is the traditionally suggested
value. SLV-corrected ICGKrem appears to be useful parameter for patients with large liver mass or
shrunken liver. Preoperative portal vein embolization (PVE) induces shrinkage of the embolized lobe
and compensatory regeneration in the non-embolized lobe, but does not always induce sufficient
regeneration of the future liver remnant liver (FLR) due to various causes.

Its main underlying causes include liver cirrhosis that innately limits regenerative capability and
incomplete blockade of portal vein (PV) flow due to minute residual flow or intrahepatic shunting/
collateral formation. In practice, several methods of PVE have been introduced so far, PVE-induced
atrophy—hypertrophy is not so evident unless all minute PV branches are completely occluded.
Especially regarding liver cirrhosis, the response to PVE is often suboptimal.

To facilitate FLR regeneration, sequential PVE-hepatic vein embolization (HVE) was developed.
Hemiliver damage due to sequential PVE-HVE was well tolerated. Most patients with limited FLR
regeneration after PVE demonstrated further increases in FRL volume after receiving sequential PVE-
HVE. Once PHLF happens, prompt best supportive care should be followed. Plasmapheresis is often
useful to help recovery of failing liver, which was proven through the accumulated experience of early
allograft dysfunction following liver transplantation.
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Masato Nagino Nagoya University, Japan

Education
1979 M.D. Nagoya University School of Medicine, Nagoya, Japan

Professional Training and Employment

1979-1982 Resident in General Surgery, Yachiyo Hospital, Anjo, Japan

1982-1983 Resident in Cancer Surgery, Cancer Institute Hospital, Tokyo, Japan

1983-1986 Resident in General Surgery, Daidoh Hospital, Nagoya, Japan

1986-1988 Research Fellow in Cancer Surgery, The First Department of Surgery
Nagoya University School of Medicine, Nagoya, Japan

1988-1990 Chief Surgeon in General Surgery, Tohkai Hospital, Nagoya, Japan

Academic Appointments

1991-1996 Assistant Professor, The First Department of Surgery,
Nagoya University School of Medicine, Nagoya, Japan
1996-2003 Associate Professor, The First department of Surgery,
Nagoya University School of Medicine
2003-2007 Associate Professor, Division of Surgical Oncology
Department of Surgery, Nagoya University Graduate School of Medicine
2007- Professor and Chairman, Division of Surgical Oncology

Department of Surgery, Nagoya University Graduate School of Medicine

Previous Appointment

1993-1994 Visiting Professor of Surgery, Department of Surgery
Lahey Clinic Medical Center, Boston, USA

Editorial Board

Annals of Surgery

Journal of Hepatobiliary Pancreatic Science
Asian Journal of Surgery

Chinese Journal of Digestive Surgery
Japanese Journal of Clinical Oncology
Surgery Today
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What should we do to prevent PHLF?

Masato Nagino
Nagoya University, Japan

Posthepatectomy liver failure (PHLF) is the most serious complication following hepatectomy.
Although there are several different definitions of PHLF, the definition proposed by the International
Study Group of Liver Surgery (ISGLS) is now widely used. However, even this definition is somewhat
arbitrary, and its clinical value is still debatable.

At present, there are no effective treatment of PHLF, thus prediction of PHLF after hepatectomy is
nonsense: preoperative management to prevent PHLF is important. There are no omnipotent measure
to prevent PHLF, and only many small efforts can lead to prevention of this intractable complication. In
this context, | will mention the following topics to prevent PHLF, including portal vein embolization, bile
replacement after biliary drainage, Inchinkoto (Japanese herbal medicine) administration, and synbiotic
treatment. | will also touch on importance to reduce intraoperative blood loss.
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SP3

Michele Diana

Image—Guided Hybrid Minimally Invasive Institute,
IRCAD-IHU, France

Education

2017, Venia Legendi (HDR, French Diploma enabling to supervise research): Doctoral School Life and
Health, University of Strasbourg, France / Thesis: Endoscopic Luminescent Imaging for Precision
Oncology Surgery: the ELIOS project

2016, Ph.D in Medical Sciences: Doctoral School Life and Health, University of Strasbourg, France /
Thesis: Fluorescence-based Enhanced Reality for real-time evaluation of visceral perfusion (grade:
very good and jury congratulations)

2013, Certificate for Animal Experimentation (Level 1, Responsible for Research Projects): Practical
School of High Studies, Sorbonne University (Paris) and Medical School of Dijon (France)

2011, University Diploma in Biomedical Engineering: Pierre & Marie Curie University, Paris (France) /
Thesis: Concept, design and development of a novel minimal invasive magnetic anastomotic device
(grade: very good)

2003, Medical Degree (MD): Catholic University of the Sacred Heart, Rome (ltaly)

Thesis: The role of impaired intestinal permeability and resident microbiota overgrowth in the passage
from Non-Alcoholic Steatosis to Non-Alcoholic Steato-hepatitis (grade: SUMMA CUM LAUDE;
110/110 and jury congratulations)

Current positions and professional experience

January 2018 - todate  University of Chieti, Italy / Associate Professor with a teaching role at the
General Surgery Residency program (Image-Guided Surgery, MED/018;
20h per year)

January 2017 - to date  IHU-Strasbourg, Institute of Image-Guided Surgery, Strasbourg, France /
Founder and Director of the IHU-SPECTRA unit (Integrated HUb for
Shining Perioperative EndosCopic TheRAnostics)
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November 2014 - to date

July 2013 - to date

July 2012 - to date

June 2017 - to date

October 2012 - July 2013

April 2010 - October 2012

IHU-Strasbourg, Institute of Image-Guided Surgery, Strasbourg,
France (Head: Professor Jacques Marescaux) /

Director of the Research Unit on Endo-laparoscopic Procedures.
(Coordinator of the fellowship programs)

Research Institute Against Digestive System Cancer

(IRCAD), Strasbourg,

France (Head: Professor Jacques Marescaux) /

Senior Surgical Researcher at the IRCAD, Research Institute against the
Cancer of the Digestive System, Strasbourg, France

Physiology Institute, EA3072, Mitochondria and oxidative stress, University
Louis Pasteur, Strasbourg, France (Head of the lab: Professor Bernard Geny) /
Staff Researcher

Department of General, Endocrine and Digestive Surgery, Nouvel Hopital Civil,
University Hospital of Strasbourg, France (Head: Professor Didier Mutter) /
Associate Practitioner

IHU-Strasbourg, Institute of Image-Guided Surgery, Strasbourg, France /
IHU Biodesign program coordinator (I=SIP, IHU-School of Innovation
Program), supervised by Prof Lee Swanstrom

-Research Institute Against Digestive System Cancer (IRCAD), Strasbourg, France
—Department of General, Endocrine and Digestive Surgery, Nouvel
Hopital Civil, University Hospital of Strasbourg, France
(Head: Professor Jacques Marescaux) /
University Hospital of Lausanne, Switzerland)
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The digital technology is providing enhanced abilities to the surgeon including: an augmented brain
with Artificial Intelligence technologies, an augmented eye provided by advanced perioperative
imaging, and an augmented hand with robotics. Those are the pillars for precision driven therapies.
In the lecture, the vision and the work of the Institute of Image Guided Surgery, a government
sponsored initiative in Strasbourg, France, will be outlined, focusing on digestive surgery.
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0|™& Microsoft, USA

Highlights

Seasoned Data Science Leader

- Professional predictive modeling experiences with Fortune 500 clients.

- Built and led world class data science teams at companies and competitions.

- Ranked top 10 out of over 400,000 data scientists at Kaggle in 2015.

- Won numerous international machine learning competitions including KDD Cup 2012, 2015.

Professional Experience

June 2017 - Present Microsoft, Redmond, WA / Sr. Data Scientist
July 2014 - June 2017 Conversion Logic, Los Angeles, CA
Chief Data Scientist, Founding Team
October 2012 - July 2014 Demand Media, Santa Monica, CA
Lead Applied Science Engineer
June 2011 - October 2012 Opera Solutions, San Diego, CA / Staff Scientist
May 2010 - May 2011 Neofect, Seoul, Korea / Software Engineer, Founding Team

September 2000 - December 2003 Oullim Information Technology, Security Technologies, Inc,
Seoul, Korea / Software Engineer

Professional Service

August 2017 - Present  ACM SIGKDD 2018, London, UK / KDD Cup Co-Chair

Education

University of Southern California, Los Angeles, CA / Ph.D., Computer Science, May 2011
Seoul National University, Seoul, Korea / B.S., Electrical Engineering, February 2005
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The Impact of Al and Machine Learning In
Healthcare

0| E=

Microsoft, USA

Artificial Intelligence (Al) and Machine Learning (ML) are transforming the world. Al surpasses the
human in tasks like the quiz show, Go, and medical image diagnosis that seemed impossible a
few years ago. Every day, we use services and products with recommendation, personalization,
automated journalists, and customer service representative bots.

However, due to the hypes around Al/ML from media and marketing these days, it is often difficult to
distinguish the true capability and complexity of Al/ML technologies from those of science fiction. Did
Facebook Al really create its own language? Did Al solve vision and natural language? Are we close to
the Al singularity?

In this talk, | would like to guide you through the noisy landscape of Al/ML and share innovations
derived by Al/ML especially in healthcare.

First, | will walk through the current state of Al and ML technologies. | will share the trends in Al/
ML, and recent successes as well as failures. Next, | will talk about Al/ML in healthcare. | will cover
the latest developments in diagnosis, predictive healthcare, personalized medicine, accessibility,
knowledge base, and administration. | will conclude the talk with some recommendations for medical
professionals to thrive in the era of Al and ML.
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Medical Environment Change in Al Era
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Practical issues in surgical usage of AR
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