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HPB cancer surgery in the very elderly; Is it safe and justified?
A (ZEHA)

Alternatives to surgery: Non-surgical managements for BP disease in the elderly

SYMPOSIUM 1
HBP and the Elderly
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Overview for understanding geriatric patient with HBP disease
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Optimal preoperative assessment of the geriatric surgical patient
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3. Hx71s Bt
HH7ISE2 3N LMESSE, UV|s, B, 4 SC= MZotH F7tel.

(1) Mx|&S 52 (physical function/performance)

LRI0M MAEESSE2 o= 20t YHSH HAE 7N MAHESSE0| Mot=H +2 & MY, ES
MOl B7FIA ECh. FAHMC R o 7t HHut = E 0|&00] A4St
1) YAMEEE(Activities of Daily Living, ADL)
2) &Y
3) 258 (GH%EE)
4) Performance status (PS)
5) American Society of Anesthesiologist (ASA) £&
(2) 2IX|(congnition)

et QAP IS Yotie 2 = 2= 2001 St PS DIE - A2 5 & g F7|15 2K

=) | [
ool 2 ABOIR} Bk Eot 22 3 HYS 42 3 AYT BEES ST 4 ULk ARVLs 5
S:

T2 Mini-Mental State Examination (MMSE)2t ZHESH SHEHC| Mini-Cog test?t T2 ARSI}
(3) G¥(nutrition)

OISO FUEY2 St ZH0/H S| 297 1EH0IL A2 Yt 0= SY=F0] 50-60%0
01 = ULt YY=T2 & T AL HF, YYRIR XA S 2ES LUS S/ATIL. SYHEH
/M0 AMAZ, TS KR, datet A S5 Fots AN /IUE L HIF, LML
YIS 0185t 8 YYS0| A AN JY 2 UYY T dHLRURE & W= &€ES,
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(4) =2 (frailty)
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Operative Severity Score for the Enumeration of Mortality and Morbidity (POSSUM)2 1990 0H =

WEE, vz 2 0L MYE A HEES HIFol| Aot =712 Yooty QX a5 2 QINES

SO = EMGI0 AE Ha HEHZ LIEHHCH POSSUM M= Acute Physiology and Chronic Health
Evaluation (APACHE) II, Surgical Risk Scale 50| 0|2&|11 QILC}.

6. ZAH ZAL A

=
UIROR 22 T N0 Gl -OIETO LSHO| SHOUZANS G| 04T HABIO| HAZNS 7|2FO

- =210

2 Alistet. 712 HAAHE hemoglobin (CBC), BUN/Cr, serum albumin S8 E&SICt. 712 coagulation,
AAE SR SHEE

electrolytes, serum glucose, urinalysis, chest x-ray, electrocardiography &<
0] Tt B Al MEIMOZ AJlSHCE 2Lt &XMOI Aet0] QME I, & = AR HW7L HS I 5

=
=21, O
=
o

MEHMO
T 0o ras Al I SOIM= ZAH 8PS BEBI0| 2ttioks X0] &2X0]|L oI,
7.2%

(1) & X H719 2X2 +£2/C S YoM 0501 Ao MAEEHE ZX3i60 2 & AL &
ESS daAl7|= A0,

(2) & HE719 A g2 HHEH 2 UAZAL T2 LQIHVL e 8 29 Y| AY: EIL,
A AL YA == Tieioltt Eot BQoHH F7| E JE HAE Aldet = 25 /I
2|5 oft

Q) +EREI 52 42 YYES JF7] At 20| HQo[H 7hsotH X2 Fofet MBS 2Xete 4

8. =3l

1) Seymour DG. Surgery and anesthesia in old age. In: Fillit HM, Rockwood K, Woodhouse K.
Brocklehurst's Textbook of geriatric medicine and gerontology. 7th ed. Philadelphia: Saunders/
Elsevier; 2010. p. 233.

2) Chow WB, Rosenthal RA, Merkow RP, Ko CY, Esnaola NF. Optimal preoperative assessment
of the geriatric surgical patient: a best practices guideline from the American College of Surgeons
National Surgical Quality Improvement Program and the American Geriatrics Society. J Am Coll

Surg. 2012;215:453-66.
3) Dardik A, Berger DH, Rosenthal RA. Surgery in the geriatric patient. In: Townsend CM, Beauchamp

RD, Evers BM, Mattox KL. Sabiston Textbook of Surgery: The biological basis of modern surgical
practice. 19th ed, Philadelphia: Elsevier/Saunders; 2012. P. 339.
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Visiting Professor, The First department of Surgery, Kyoto University, Japan
OLAICHSL OlRCHBt QB A K4
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Research Center, Albert Einstein College of Medicine, Bornx, USA

Clinical Observer Surgery; Gastric & Mixed Tumor, Memorial Sloan Kettering
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Clinical Observer The First department of Surgery, Nagoya University, Japan
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HPB cancer surgery in the very elderly; Is it safe
and justified?

FeLete] Q= 2015 63 1942 F2=, 20000 Hls 1.181Z S/totRial, &2 15520 = 25 S710
I 2030EH0] 5 240 HOZ HEO| 0% Yoz £5| 1P HIFE2 20161 13.1%2 1960'H(2.9%)
Ol Blol 4.581= S7tet a~&=0[Lt. 53] 0] FAHl= A% S7t6t01 2030EH0M= 24.3%, 206020= 40.1%= =
OME Z22 GIZ&|LL UCY. 00f| Met R2|L2te] DI+t HIFO AIA 9= 1960 1629{0A 2015H 51
?I= HO0FX|L 211 2030 159, 2060E0= 29 #2222 0t A2 A0|H Le|Uete] 7|taF HAl
1970~1974HE 62.7M2, MAOIA 988 =Z0[2{CLt, 2010~ 2013EH0= 81.3M= 148N +ZC=2 =ct&
Ao= ofl e Qlot. !

2008 2|20l AQ] ZHMIELY ZIA0IMC] S HAH2 B0LH(27.3%), 60CH(27.9%), 70TH(19.8%) OIX|2H 2

3 SHOIML HEHQ! ool HEHEA AfgHE| 2|2t YlES HTEH Of2iet ZTH(Fig. 1)

120 — —— 2} Mals
af 1} Famale -

0= &= - 15= 20= 25- 30= 35= J40= - 50= 55- @0=- EB5- TO= T5- 80= 854

AR Age group
Pe|Lete] 215t Helo] 019t HEEEA AdTetel ddEs 1Y I
g 7L S/ A2 g tlgE AOIL. J2E2 = SHofM= M © |
S HIZCZ el 2ol IES Soff IR0 ZHEH g2t tet 2X18 29 Biggo 4HE

11K} St

1=

404 DIStS] 210f BHXIQ 70K| OLQ) 210t BHXION Chol 2RIEEA0 CiSt 22| ZHE N0 CHE
Non-B Non-C 212} BIOI2{A0] 3t 297t &1 2071501 5 O LMD +4H SUHsl Be0| 40 445 31
59| V7L SRR 45 KU SESUE A7 Q10| S TS SHS0) T3t A CHS OB N
301 BRIS AN ?
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[n=25, 0S=29.3 (95%Cl: 5.6-53.0) months] Vs. H|$=z [n= 43 0S=7.6 (95%Cl=3.2-12.0) months;
p(0.001])2 EOH E5| SHEHEAO| AR0= O 20|17t UAC}. [£==(n=13), 0S=29.3 (95%CI=8.9-
49.7); Hi4&1(n=15), 0S=5.7 (95%CI=4.2-7.2) months; p—0.00Z]. 3

ZAISE AR =2t eS| O
= Lot HES Sl Z2X1H

1. M2t =9 Q1713igt & MY SAHH http://kostat.go.kr/

2. 0|=&, Z4ZBA! A comparative analysis of HCC after hepatic resection in young versus elderly
patients. J Gastrointest Surg. 2012;16(9):1736-43.

&1, 284, Oncologic outcomes after radical surgery for periampullary cancer in octogenarians.
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Nonoperative management in geriatic patients
with HBP disease

65A] Ol L=212171= | 20082 4602HE0(ACH 2016 7| 6332H0| FO{MCY. 8HZ0 17320 %
0%, 2008E0= TA| 21+12] 9.6% UL 20090 = 9.9%2 0.3%p UL, 2010 4982HEC= HIS

10.2%= XMS22 10%HS BHAH. 20162 HEt7] 12.5%°] HIES 201 2018H0 = 14%E E0E Zdolﬂf
HY0| 1 2026H0= 20%S EH = U=} At2|of ZIfet Ao 2 HOICH L0I01510| S7tet oA ZHEF Ze 2tX
toil HIot0 S0| HIFSHQ! B/t HoF HEO| AL =0Al= &

SIA| Z745HT QUCt. Ol BHRf F2 8K o
7} DAL Tt 7|X Rato] SHiEl= QT (RE0[T MR 7|STH MK 2|XETL MO 44 5 SO A
O 217 LwBEIC} B2 7het) Rsto| X2 U0l £20| 71 EQ3H 88 Qo= SH0| U1 A2 EA X
8 % O[EEN IR0 7= % |ar 242 71 80| SHslo gl i

[e]

28710] B0} 0T TH= 2| 45 3 0
=01 SRS OFFIE 42 3 52 B B4 U AY TH540| £
M HEE 4 S HlAeH K20/ Lf5t0} =0BFA} Sict

L5

Perutaneous cholecystitis
HIdEM=2 50| 54 BdEM=2 5 Y £M9| X|ZO[X[2t OFETIA|E 11> =29 EAI0] U0
< 02tz 2201017 |= otl OFF &4 HIAAY FE8| 4% FE8M= N HIXFa0] tHet &evt
LIQX| QIUTH 7L ZIM HEXfss HEEME 7tul JE= 0182 A2IX| Ol z0| Tiete =
QIX|0f CHSt Si4t= OH2 OIS0t} S4d HEEME2 7HEF Y9 o= S 713 0| AR-YE 12 o1
1% 0|20z H11 & M= QR =2 Q1Y 2 QIO LHEEO| SIXIOA QTS AR A
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THRIESIACH Y HAI5IICt 20123 Mckays2 J—T|%I__|LL SR 68BN HEEZES Aol 0| 5 A0l 2t
HES2 11HUA LABIAOLE conservative management 2 S1Z0] H2 1 302 e = 58H(85%)0IA EX7t
|STIULE 10(15%)HO| SHAF= AIYSIRICE 315E At S 732 28 & BEEMES 5f g 7EsH0I e
Lt >&0tK| 42 28Xt 39FE 169 (41%)7 S410] MESIFCIL SHACE. 20083 Ha SO0| YIS AT H|Z5t
BUE EROH gallstone0| U= 2HA0A 1 3H U7 Fsd2 35%, 46%2t EI6IUCE 2012 chung 52 1
Y& HIZAY HIE 2X 57HIM HEERRES ARSI 01 5 21%(11F)0] Ao 18 (31%)01IM &
SEM=S AMHOIAUCH D SIRACE LIMA| 28F2| 2HA0M HEEMES AYSIA| 2L 0|1 B2 MIA SIU0 3274
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EUS- guided cholecystoduodenostomy
i WAIE =20 710|E2 1Y g3 B 2FE2 Aol UCH 22 HEARFES Aot JUCLE OF

TASEAl B2 AlE0[H. HAIZHL B22 200ETEH ampullaE SatiAl 2= =ef@lotAL AHES 2

=2 S
= 40| HRIOIH| LIA|A Z2t0| L1t self- expanding stent®] HE 2 A|£0] 7hsaiRICt 20109 UHE
systematic reviewOf| 2H HX| LA ZH @HI [dEZ2S2 4 80% B 4382 5L QOL} Ol= &
E StXI0f CHSH LS0IA AlRYSE Z0|1 Ale = FIYEO0|LT SFR0|L HY IHESO| S0 ENEon] 0]
0 = HEZo= AUE & 14%7K]| EJ_EI‘RII'_ Q0| HIEZF S0 20| T8I} HiX|= R LUMSIACH Of A

tO|
£ 24 X JJIK| YA|IHOZ GHHL} internal stent22] XMatS %’-I%J IO 2 ARLRUL A& & LHA|ZER HY X

F£9 Z<2 clinical response 7t 62%~100%7tX| 11 EIO*I'_ stent 9] AL FHHCZ 2F 88%2| S/t AUACE
11 ofUCt WAIZ =310} 710|E012] HE-fIEe 2F&2 HEL f I"h—fol 0t U= ER7t7HE O14H0|H

O|X|&O0|L} @ MEE E= XHOA Al=0| 7H55ICH 20148 YUHE review 0 M2M EUS guided endoluminal
GB drainage = A|0|A YHELE 307H7HX|E H|WEI¥=H| 0] £ 201243 & S 34 D 24} 3528 = Lzt
M X|=0l BtES otX| 21 Se=0 MTotK| 242 AL 59FHS = 30E2 I—H*I%?“ HIZ2SS 299

2 UHHSEFES AR WAZLZ Aot SLARS 130M Mol 0|5 & 2382 2= = +52
62 WY X=2oz SHGIALL I &S MY B2 =2 Me 2 E.'-MOI patent 8t XS &

L= =

It MOiT 25:0|4k2| K| X|2 Z0i| tubeS remove ST HIISICE OFX] ARCIESH &A1 HE X
UUCLH SES0l MBISHA| L2 SXIOIM bridgez ZHAHER SIXIOIA LAl 54 BES, £ 40| =X
Xot= EAF 52 HEQ2 ARtE + AU

Percutaneous cholangioscopic lithotomy
UUHZEMZ Y stsd EEFS & stoll 0|2 Qlot 7HE9 &= =elfotd! of 10~2071K] 7t E=
AS SIoH PENE0] Q&L RN ZHIR0| Hatt GiAL HEEAO| Sl 49 S44E2E 7 24
A7 | STt T12iL B &0 50%0|0| ALt 7WOI CEgo= EXfg 29 MEO|L ZHE A9 ¢
40| &N st 212 5248 HEAE S zla HE 29 YEHE 0| 20 S7|= oL 6To| 7+
M2 a2 AI0| 22 22| H EAMs0 ot 6l LTI%EQI SRAME MEo7 |7t 022 E?
7t Q. Percutaneous changioscopic lithotomye 0[2ist £+2XO 2 FAGH |7 MR 2kt = T 7t
L 24Oz SOl =2 MMVt 27ts ofAL, 7HEHIES E‘%’éol SX| Zot= 2tXoiIA HE

I":'I]

_,_

2 1
YR +2S AHGIK| Zote At ZR FLP7t HE 2FES ARSI 2~3F tract0] & Jd & 20|
8~14 Fro| PTBD catheter2 &XHC 2 37|2 Z7I510 tractS size-up )\I?_' S maturation & tractE Sol0
cholangioscope Ehsms choledochoscope € 0|25t ZAMg KA & 4 f MLI0EF7HEQ0HK] 210 04y

H =S 4 Qo TR0 M2t 7 HEAs SM ez WEl IWO| OL} B AZERE A20| Y
M7ER|2] AJZHO0] @2 AT}, HdE WHOo = 54 H HME= 25 HotA| Zot 4R0IM =0 TS 4
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Strategies to attenuate nausea/vomiting & pain after HBP surgery:

The role of the anesthesiologist
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Perioperative fluid management: Is fluid restriction feasible?
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Endoscopic diagnosis of biliary lesions
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Strategies to attenuate nausea/vomiting & pain
after HBP surgery: The role of the anesthesiologist
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CHEAQI analgesic agentZ+ opioids, NSAIDS, COX2 inhibitor, tramadol S0| QCt. 1 & opioids= 44 7H&
251 AFR == analgesic agent= mu-opioid receptors Edf| RISAIRS LIEHHCE, 0|2X O 2= analgesic
ceiling effect?t QICD LA ULt J2iLt, MM, SN, H2s T3t % HH|, T, 24 S FAE0| LEr
2 QU0 AF2 220 &7t QICt NSAIDsE= cyclooxygenase (COX) I, 12 AMA|I7 BSEI2S ZAAZOZ M
YX0M RIERRE LIEHCH T2{Lt Gl mucosal damage®} platelet dysfunction 52| £XI2S LIEH 4 QICt,
0[2{8F NSAIDsQ| HHES EAoH= celecoxibZ2 selective COX2 inhibitor7h Z2 20| ALE|7| = SiCE. 0|21t

=

analgesic agents= oral, intravenous, epidural, intrathecal, perineural £2| routeS Sdf £O{=IC

ol

S SSAE0IM 2R IH7HRIZHS| RISH| Q7 EO| XH0[2F FHUHO| [HE OfF| 7t YSET X0, 2HX7t
SHE 2715 & ANE 2X0|AH FHE W7HXIQ AlZE XX S0| &9 5 & SFXI5Y UELE Noth 7=
Q £ H57| flal JHYE 20| 2Rt APVIEHE TSR (patient-controlled analgesia, PCA)O|
Ct PCAZ 0TI St LHOIM XHIS] SEFE0 SHF0 HES FE22M A= RO £ 7142 2HgC
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ot FAZ9| 7”\/\| = S HM2|40| 2 WHOZ WO0| AFRE|1 QUCH IV PCAZL 74 2| M0|1 IOLY, |2
BIXtol 2 3|21} E| 0] CHEH 20| 0|1 enhanced recovery after surgery (ERAS) HEJ_EHO| [l

O
-~
=
st
[

o 2
t&S 229 HISO0| FE XL AT

M epidural PCAO]| 2

Epidural PCAi IV PCAELH M2 59| op|0|d§ 0 X0l XME 12 ME2g 4 QL SIX|EH MEQ fluid

overloadE Zefah 4~ UM, failure rate’t =, catheter insertion sited] infection} hematoma”t A5t 4~
QICH= CHAO0| QIC}, ZHE| 44 SIIES (2 JHE 42 SIS D2| 24 5 coagulopathy] HME0] 50%

Ol& =7| MZ0ll epidural hamatoma®l Y4 7t540] I S7tetCt. 0|2{st 0|R= Z20|= epidural PCAZ
OiAlIEt &~ Q1= intrathecal analgesia, continuous local anesthetic wound infiltration, paravertebral block,
interpleural analgesia®t 22 CIYSHHEAS0| KAl QUOO, st ALE0| Fsl F0|Ct.

20z Y a2 U 54322 APED E48 HIEMES Adds S & 80%7t S5k 0149 852
SAGHH, 1 & Y= CPSPR Wil | $ict, 2474 H *XEWI% 22 SE2 UH 7|7 DA ZX[RL0t PCA
2 25t S8 ZHS AI™ASH|0]l cost effectivedtX] S26tCt. 20, anticonvulsant?! pregabaling = M &
g &3 opioid consumption0| ZA0IRACk= E117t =TA 1 ARZ0| S7t611 U= FM(0|CH.

-|o|-

QM /FLE (Postoperative nausea & vomiting, PONV)

PONVE ZAIX0|1I MAEZ XIREH MHO| YIRO0[K= LK 2t UEL S3fct SHOZ, SXOIAH LA, S|
HOZ 1NES £ 4 Uc SHOICL ER0| TtMe 2 29 IHE, AAS7L HUS7t, H9 MoiE 01y
21d WA oA 4= QUC}. A0 Ttz SSEOH O 07| 2l 5011, BQoIHHH 7t HIES 2
Cl2te ool 4iChe SAEE HO| QT A FE & YWY 2, O & OEFEE ol LU %-_rl
PONVE| 2= = OFR[7EX| 20~30%2 LIEILIT, 215t ZR0= 80% OFA7IA| LIEFLEY | Sttt X| =0
SH| 2= A5t 2= 0.1%011Af LIERATY.

ol

—_

T ol
ob K1 < o

r
[|_|>-I
r

PONV 24 7|™2 OFA! HefotA SofM UK Lol T2t 20| Tyt 222 AXN YMSHCE Brain
chemoreceptor zone, Gl A|[ARICZEE K= vagal mucosal pathway, S42 HALE O S0 25t A=
CHi| BEAL BEZ M7 |7 | 2O 22 E neuronal pathway, 12|11 midbrain afferent2 M= XS cholinergic
(muscarinic), dopaminergic, histaminergic, serotonergic receptors S5l brain medulla2| lateral reticular
formation0il U= PONV centerg A=6t0 PONVZF ZA4SHA EIC}. O|ME PONV'— L7 |M0| HekokA B
M UK ¢4, #HOfol= +=EF|T T, fEoh= H2IE H 1222 PONVE 2EoH 0ot L X|=5}|
oLt UYOIME PONVE & UC7|= RLUKESE ROt L, 0|12 2AH= & X *3_ OF #217F PONV 0l
3 X|=0 ==20] 2 4 UCh

o=
=

0>|

Apfel 52 PONVE OIEY £ U= 71 Q8 =8HQ OIS QIAtZ 1) H2 0, 2) PONV 2I4H0| UL E
4 E0|E 5= E2R, 3) & = opioid AL, 4) S¢S FASIAULE. 0] Ul 7HX| -4 S0 0, 1, 2, 3, 47t A

2 22 PONV ZHEE 212 10%, 20%, 40%, 60%, 80% F=7t ECHLT ofUCE. 0f 20i= S0, N202|

MNE, 2d8ss, 58U o5, RUENE S 0, #8502 24350/ PONVE 222 4 QT L MU
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PONVE G517 /I3t 7|2421 W2 Thgit 20t 1) £/0FIZ 7hset &2 FLI0FIE HA 42!t 2)
T HRS 4R, FTFERI} U= propofolS AFSEITE. 3) hydrationS &3 3._H1f eIl

= —
opioid At8S Z|A3I5HCt b) £+ =T I neostigmine AFS S ZASIRIC}, R ZR0= OIHUX STEM AL
0| HoICH of¥N SHEXN 2= dexamethasone, anti-serotonin agents, metoclopram|de, neurokinin—1
antagonist, metoclopramide, haloperidol, transdermal scopolamine 50| QICt. 02X SILEH X|2E AN
f2{H HX| PONV 2 28IES 04|"<5f 0] £Q0ICt Apfel Eo| DEZ 0S5 2o, PONV 2 Q80| &

ol

SE YRXMOZ SIERIE FO06IK| 21 PONV OfeheS st 7|20 £R10t X|ZHF T ECH PONV 2
0| Z=L9I 3kRH= PONV Oilet 7|E 2R BHH BITREM AIRE FMSICt. =2 monotherapy2 6L, 42

rrru =2 <2 rlo

O m2ti= EREOSI7|E St PONV LA Q30| =2 2tXt= =81M0l X|22 AISoH0F ST X7\ 0| Tt
SHLEMIE 2-371E eVl F0otCt HES0= HEF00| Hioh O 1t ZCHM 2AIE UMS FU 2 Q
ZH0| UCH 471X Zgte| StLEN HEEWVt FHED =, 1 S dexamethasone + anti—serotonin

.l
O
agent HEF0I7t 7HY R IHH0|H Xglet PE22 LAY

0[215t PONV 0feh2 9I8t =0l = S+t PONVZH EASH ZR0=, FO01E =0t T2 Q01529 HIX 1aial
Of 3tCt Opioid A RF, HHAMO| A=K SO H210| iXE = 2= X(=E SHofeit HEX XSS

& ZR0l= anti-serotonin agentE ALESHCL PONV O X2 5 U SX0IM= 2 & 6AIZH OILHO PONV

7t YMSIRACHH, 22 AHE AFZotA| H11 THE 79 80l 28ok= AME ALZSITt 12{Lt PONV 02
22 SIXI0A BAIZt O]20] PONVIt l5tS B2 0= dexamethasone®t scopolamineh A|2I5t: O of
HNE AHE0t0{= EL. O} DIV X2 HEFOIt H=F0{H S oMY Aoz HIIQICE
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Perioperative fluid management: Is fluid
restriction feasible?

|. M2 Introduction

U SN = ALY 2 £2[2] SE2 MEL| MX|S0| Z28H ARt S9| ofLIOICE = ALY £
eSS aa NSO FHE LUE A S0 UNA AOiet YTO| O|RUXEE, LS| AN 1 L
2t B2 S| 42 HE 2 M= = oiddE g [ £ 22|0f Ciet X Het Oloi= ZHEF 2/t
A EaZ01 AFSOIC. 2 Zl0M= Mot 0 HSH0| £~= < 2HAto| AXZ 0| 0X|= Fots H4HED,
0| YU SHOIM O{EA BIHY X| NASH H7|2 SHt

Il. == F £ 22| Preoperative fluid management; ERAS guideline (2012)

FA ¥ U ZZ0| BEAN XE2ACLY, 02 Yo ¢S Soff Ol YHHCE 2L A
OF SfoINIC). oIX £ YAI2 Of2Het ZCt.

- Ot 2A1ZF ™ clear fluid 2| 8%l= & XE 27X (gastric residual volume)f| Gk O|X|X
- 1% S49| MF= Ot BAIZH HTHK| 7ts &

LS

5O
oo

lll. = & $Y22| Intraoperative fluid management
1.0 22 5 a4 FOHH 2H 7|1Z 2 RO
1) A £ & 4 £0J2k9| 7|Z Old guideline for intraoperative fluid volume administration;
Watenpaugh DE et al, J Appl Physiol. 1992; Nisanevich V et al, ANESTHESIOLOGY 2005; Sear
JW et al, BrJ Anaesth, 2005; Kaye AD et al, Philadelphia, Churchill Livingstone, 2005
- 2000 o O|MQ| 4 52| 7|E2 Thg2l 72821 &2 (Unquestioned pathophysiologic
“Fundamentals”) Ofl (2t O|20{A AT

~

- a4 s 28 E 0| OE 2 4= MU 2 25 et
- a0 OE L2 &AL E X (the skin barrier)2] &40 2 QI5f| J§=21} A ATHEIA S7F6HCt.
+& 5 4N I YUK O Z St A K| 337t (the third space) 22 HIS5HX| 25617
Ol 2M 0|12 SFo| ESaH0f St
=00 MLtot 5 Kixl= AEQ| 7|50| 401 AL IA|of Fohottt.
O|2{3t A2 Qlolf utAH 5 & U SEH2 T2 20| 0|F0{A L.
OH E

2) A £ 52U F0Y
- = 3 X Maintenance Volume
10 = 15mL/kg/hr with crystalloid solutions
- MgEk 5= (Blood loss replacement: EBL)
- crystalloid solutions at a 3:1 ratio

- colloid solutions at a 1:1 ratio
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- 70kg, bhr-PD, EBL 400ml

- H/S 3500-5250 ml +
- H/S 1200ml or Colloid 400
ORIZH BIRHO| Of2f it Aoy M2, -oHo] Mol SE2 o5 = YFES LM L
TUSUAM 1 AFS 2S5t .
Al 211, Ol= Brait 2d

M, Ol 2 A HE 20 0
gl r& & 242 1 0

2k B 71

2825 F 42U E
1) 42 E 4o &

X| AOH 0| 9|
—_

et al, Anesthesiology 2008)
SATNTNA] LAl 28 S5

02 e Sl 2UE B,

2 Ot 20

O ZY 7|1 L FoE
Oi2$o] ZH7|Z (Jacob M et al, Acta Anaesthesiol Scand 2008, Daniel Chappell

- The extracellular deficit after usual fasting is low
- The basal fluid loss via insensible perspiration is approximately 0.5-1 ml / kg/ hr during

major abdominal surgery

A primarily fluid-consuming third space does not exist

2) M 2 U R0
SN Yo YN 7HY el A0l U 559 H

rlo

g

hepatobilary surgery

Maintanance

: 4~ Scefkg/hr
(Ex) 60kg male adult 200cc ~ 300cc/hr

(Hartman’s solution or Plasma solution)

Restriction
: 2cc/kg/hr or keep vein

(Ex) During liver parechymal resection

K] At anastomosis durin
Ex) A is during PD
(Pancreaticoduodenectomy)

After main procedure until end
: 5~ 8 cc/kg/hr
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130 220, Ol= 2pA +AZol| Bloh 21

£20| 45| 223
Intraoperative fluid management during

Check EBL & IfO
Monitering V/5

L 3
ECF volume loss

Volume
replacement
by
volulyte
[colloid
solution)

Active bleeding

Check ABGA

Transfusion
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V. == 5 £ 9 Hof HA2| Postoperative fluid management and enteral nutrition;
ERAS gmdellne (2012)

A= 2 & YT, #f HiE XA 59 SES0| st L= Y0|Q0t = = A0 A

ROLY, 2Kl Ky ALE SoHf 00 Chst 7 I—’EO

ror
mjo
o
N
ol
=
>
0
Qﬂ

| 3H=|0f LA
2012 H|ot= ERAS guideline Of2H2t 2
- 25 & 47 MO7t 7St ERte IEJ?JOI ts
40| At

- MO AR A2 5 = 3-420 /HEHR HEi0 T2t HE

HE+=23
- HE O] M0 si{Yot= 2Xt0f StoliAl Enteral tube feeding AISY

{0
- & 5 DE S0 LLHOD YAAUS Aot HS 2L

v.zZE
42 W 3 2UTTS YU Ti5 SO HAHO G O 12 FUSH S0 U 42 3 BHSY B0 B
M Z28ict 012 TCIet BFS Tits 20| 21EH 42 3 87 220 52 Mot E9] S|t
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1995

1996 - 2000
2003 - 2005
2005 - 2006
2006t - 241
2006 - 2007

40

M0l o ntistEe

MEUEH 239

MNSHEH AL AAZAL
BUMSUHY AT\t ZELO|
ANMSHY AST | Xy Hus

Postdoctoral Fellowship, Division of Gl/Liver Pathology Johns Hopkins University

School of Medicine, Maryland, USA
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Endoscopic diagnosis of biliary lesions
(T2t HHO| LA T

20| LMEH= ET%FEJ Zetof et MM X522 ot=l UM WAIZES S8 ZAOICH UMMM &
ustyo=Z M%EII’_ U= LHAIE2 Fatiy Fea 2P4&(Endoscopic Retrograde
CholangioPancreatography: LHAIZ (endoscopic ultrasound: EUS)OICH 196801 XS Al
HE ERCP= HIEM WHRE SohM F20il TZokz AAH URO0IC 0] HHS SoiA Bt 5 gt 7tz
S0l 20| ZO0[oHt. MEkM, F2 0| 29 Heto| TH X|=0] 0|0 Rt 20| o A - S8 H
MetHE HY, 52 AV 38 S, 220 WAIE - o S22 FH0I| 0et dAr *2*E7f °“§5|0i ERCP 34
I} HIZASHH Hete T E X017t QA =IRACE Ol2iet Y= o =0t o2 HE 0| dlet
U= ERCP= X =2 G4 HH ¥ F2t i 52| x| FH2= HI0| AL

ERCPE Aotz Z9= HIEM WIS SHO| Thet LA ZA 2HE0| B0t O|*'5|L
M AL B HoT I AIRSICE, 20008 SO AL HlW X Ha| Al E|7| NESE, EUSL |—H)\I
QUL O] EMMXIS MO|X|Z0| YAXIAZ |12 2HESHH 7H2f Bt
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Preoperative functional assessment for major
hepatectomy

IS RISt HENES AchME e &1 7t 7|5 HIPH st MK 495 B2 s Bt
EFE0 Y HOQCH, O & Ut 7|5 AAES 01&%t Child-Pugh score @ 22 &+ S5 YUHsH
S0 HE FAES 01838 YHSO0| UCH LU F= (general score)E 0188t 17|52 Bik= 582 57t
o e =5 Vs RHS9 LAS0| HiH[otH S0 2197t oLt 50| E2 7HEH 2tAet 7+4H0| ¢l
= SRl 7t 7|5 oH|H2| X012 BEY + Gl £2 S59 1H3H ST MIHeE 22 7& F 717
S F0| YMot= S2 ZA7H QUCH 0|2{eh Ut F=0f M2 717|s FItol RS Haiet + U Yoz o
Z UE YASS 0188 YO AEE=H, 1 & SIMA| 7+ de| A= Y2 indocyanine green (ICG)
2 0|88 y#o|ct.

ICG 9 Z|tf MA& (Rmax), M7& (ICGK), = 15 & FHIg (R15) of YHSO| AL =0, 2t2fe| W2 ot
oF SIXte| 3152 QI8 7F AAQ HEE 0fl7dE &~ QT Lt 2WMMs WY B SYE, & 24 28 5
St 2 Al 7t9] 7|50] FEXHC= [HE FH0| EXMole 4299 7715 B7t= ICC 89 €5 A2 018
ot ZARtC 2= Fekot £H0| StA7E UQH, HAK SHEAES 0|88t Holet HAZ 70| F2H0I 717|159
B2+ AYEC

99mTc galactosyl human serum albumin (99mTc GSA) 2 HHEXNQI S
asialoglycoprotein (ASGP) receptorg E6t0{ ZtIMT 4= 40| AN 7+ Kb
4 99mTe GSA £ 0]28t SPECT Lt scintigraphy £ Zt2] X|HX0I 7|58 2018t 4= Q10
US| 42 HEUIM EH| LI FE 22(9| 77[59| BIt 7HsS0I0 ES QHHSIAL 50 MEES XY

=
L o
7 U= YO 2 4 U= A0
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| SYMPOSIUM 3

Big 4 Hurdles of HBP Surgery
A 48] (M22lth), Y51 (0tZ2lch)

Long-standing pancreatic fistula
YR (7152olcy)

- Comment (how | do it)
UEH (B4t2lH)

Post-operative bleeding after pancreatectomy
HRIG(EH2l)

- Comment (how | do it)

E4S (o ztolth)

Post-operative liver failure
LHZ (FM2TH)

- Comment (how | do it)
MBM (MS2l)

Never—ending biliary fistula
HEe (St
- Comment (how | do it)

278 (132

Discussion
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Long standing pancreatic fistula

AR AR SN0 SRS SHOID, U2 HTAISO| OFUHIAY 7 OR s HELIC AN Lz
o] HYRE AN XIR0) 23 KX SHEXID, 2217} TIZ LSS 015 HSt YAXOR 207t e 4

o 2 LHOY 21215 ZITHEIXIS UROJA =L OFU2IOFHIE eIl
R4-3 2Bt 2590 HiIBI] A20| EfSPY HGHRIN LIEILIY | ol

E|Y S 2 St 45 UELICE 0] ZRE ARl FHAR 2 UA7|E STt V' International Study Group of
Pancreatic Fistula (ISGPF)Q| MO|Z2=, HAISIM Rt TAT} OFLLICEH TJ3L}, ‘RAIE FHE 9| AT o2
S 25 HE Y 59 GYTIH0| 20| HH, H-3H S2 - e 99 HIEEHR! S50 FOIL,
SY0| HY & USLICE MolX|H 2F R2IE SIS Fle AHE(stent)2 SLUES 0|52 & += UsH

Ol

C}. % £12 40002 0149) HLOIXIY BHES X2
ot QUc. ©

FER0AE RIdHOZ off| U= HEFE A 115% 2 2

r

Bl

Cirst 8229 HOISS ISGPF 0Af 2005110 F2iot0] YHESIHSLICE A, B, C | STO2 Leoiw, 0l %

B 32} 7|Be| HAEN20| 212 HPHOR HDE 4 9= HEJH E{0] SISUCE 0J2 ChA 201640] 3

5101 HEBIION, F2 YNZMES Hslopl S HFR0| 1 FHS WEUBLICL @ 2005 Hojet AST2 A

£20| HO{0|A HI2IAIZLOH, ‘biochemical leak’ O HHBIAALITE 0l Z2H 23 59| OkUalopEt 5

TH51T, QAHTIO| HEP Gl ZRULICE E3t B, C SS9 OIS 22t0] AN B2 H2yoiol, HTAE
7104517 BISO0f ZIEH| TS KT ZIEGHT, BE| AL

Hu

oA ol
200588 ZAE BhofEel 1o 019

Folo (MHiRl= =2 HEH A0 IE) =
Lt 71E2 —rOIé* B2 S FAL,

fé.ﬁ Al _omﬂ csgoz &
Hololi= BSZ0| YeahmsL
X toyz, 01559;94 A2 ot

=
GO0 J7I4449] S71 i 220001 BUC, 0] PE %101 25101 0IZ2(0f HIZLE IE0IH 24 WIS
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Ct. ©2005 Ho|= Agﬁﬂf HER7t gle 182 YYYYS Hluws
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_,_
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Postpancreatectomy hemorrhage
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Postoperative liver failure
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Never—-ending biliary fistula
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Intervention of portal vein stricture and

thromobosis
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Bilio—enteric anastomosis stricture

ME

HE-& 28t (biliary-enteric anastomosis)2 HE &N & F= U5l HEO| R3|ZE HMot| 2ol At

8=, Ot WHE S0 S8 S (jlejunum)0fl S1&5k= YOl 71 E56HC. F2& Roux—en-Y
=0, HHOIXIY HHlE SUME simple Ioop 0] 0|8&7|% Tt (A20l= B

a0 Ldlole HEY FHE

_,_

=
S
pod=

S

rlolI 0.

5] 0]
Zol= Y2 12| EotA MEEX| (=tt) 0218 §=-F

anastomosis 7}
AIO |x|xr01|

.u.

= =

= By g

S 4% XS0 HI2 LIEHLH= anastomotic leakO|Lt &F 1EZ X|LEA LEEFE 2= QL= biliary strictureZ} QLY.

T EES B5 oA 49 2o 2 FYE 0Xl= 28 ARI0IX[EH O & - 29 a2 ey &

A (recurrent cholangitis) 0|Lt S &ZA (choledocholithiasis)g S&0ot7| = o2, LIOF7} biliary cirrhosis,
3=

hepatic failure Z2 XFHQ! SES0T 0|27 oiTt. = ZANM=E He-T TSR A9 YT, &4 1

O 1L HoO

[= M |
T 3 YO AR}, 229 Xz PSoll tioll & /1A ==0] 2 2ot YEE MEHa A} St

[exeXs)

-?-%EEE il*.jol E,*E—Jg TS (state-of-the-art)0| FG=A ot7| YoM =2 HES X[AH0F & A0]

AS0| 27= (1) tension—free (2) widely patent (3) mucosa—-to-mucosa

anastomosis (4) well-vascularized bile ducts (5) drain all part of the liver &&| 0] QA 0| QS

ofLigte SEEHA| YoM g5d = YO ZeiR SES0[ L A0|CH aIX|0] &Kl Olzfet Mol 24

0] Cf X0 & AL Ho-¥ ZRR0MT 2 & £H0| XLt ZHI7H L5t | = Stcf. 0f2(8H X[

ES S0 EEQI A0 F-F ZEF A0ICH Ol =257/t XSH2 = SO0K|HA HE A7t RE5
J_l_ A

= =1
0L &, HHZ2M0| L5t

Qi ruln

= — [=]
& LIOp7} ZHEH 22 et 21E Xefop/ | ot

o
H-X 282 #E2 550 MAZHA transaminase & gamma-glutamyl transferase levelO| A&
o, 2 9 SEHO| SHiT= A7t S5 28 =Z HH cholangitis7t 80%M|Al 2A85HH el SH ¢
O] L U= 7t 16%2 H1E1 UCH[1] SHRIZE 0[2{3 40| B-% 2F B9 £0| A2 0fE
Z0|CH ALISHH S&F Q10| 7Y EM(intrahepatic stones)0| HAEAHLE HEHZ gastrointestinal
Fot= ascending choloangitis, 24 A2t0] = 5 |oco-regional disease recurrence, 70|
Al SR 0| | Zto] nog 1| viral infection, arterial complicationS2| 27 §-A2&HE §Eo| ZA

U 2N OPSAZIT QAR YAS H0|7| HR0|C,

HA 2N

22 XML CTE HE-N 285 BA2 K H0Z7 RBIC) SIS Qs SR Aol (R M85
A SH=d) Ol CH2 AEHmto| ZHETICIO|LE BA RIS S5 0192 Tioah| QI UsHEOR Hz-%



The 12" International Single Topic Symposium |

Symposium 4. Late Complications after HBP Surgery

288 29| TIT2 percutaneous transhepatic cholangiography (PTC)Z Edff 0|R0{X AT 0l= &=t &
QIZ YA ZYHE Safl YX| L ZUS FMARIOR 2015 4+ QI BHE &3t OfL2}, cholangioscopyE &
5 51a Boj= 28 ZXo=2 NH R=0 ALY

I 2 4 Q= routes HZ5HH, 28l L0 o5 S FHEY
ol goln

AlsAl SHEYO0IL HF &

Oz X2 SHO=2 F2 AFZE 7L, MR cholangiography2 ZIH0| 2
M P 2T §E9| 22 MR cholangiographyZt EEHQI 4 (sensitivity 90%)o§ uro EOIIII_'

=< O
T REE2 021 JX YN HE U £2 WA AT A7) B2 BE] BT U QISOIRH= A

1) oIy HEAY

=

HIEME S0 Yot E —ﬁ-’g°| Z2 dY0M HE7F 2 FHE AL 79 HXl(segmental resection)
T|0f S O2 HE-F 28E0] WS HRIt ULt 0] R 2R QA2 5-22%2 H1E T Qb dut
Moz Hevt R 042 B0 ZeotAl HAL, 2eF FHOZ BS0| 0| ALK 242 HEHe! F
R, SHiE &t &4 (2 right hepatic artery)0| U7LE, 2

Y5 A 2 Hsd0] 0= A= M QU0

R0 EE RE(bile leak)0] U= F2 SHIM

2) 2104
ZI0|A0IM EE 282 duct to duct anastomosis (DDA)7} =2 AIREH, HE-X 2ea2 Edst Z20] X|
SO 2 AIREL 70|14 2 & Y& 2842 deceased donor liver transplantation (DDLT) 2t living

donor LT (LDLT)Q| 42L& LI=0 HTHEO0F &f Z0|Ct 241 DDLTY| 42 Ee-% EEae oKt oAt
O| &= F7|7} A Xt0|7t S AL, 7t X0|Al9] AL (liver retransplantation), primary sclerosing cholantitis
(PSC)U biliary atresia 22 E4 ’é% M ZI01AS AltiEh 20 HMetdo2 AlRYE| 1 QICt. O2{5F A0 &
HME2 7t JHO[AIQ] AL 2%, PSCOIA 21%2 E11E Ht QUCH[4,5] LDLTS| HRE HE 2
22 9% Eee Hh= DDAV F2 ARBE 0] X1 QUL SRt 2Rz BH M= 20-40% 712 E

2] A

% 20| ARE|T QT B 1E HiE U=E, T 0] AR 2R A LML 6-22%2 BT T QITt Of
Al 7to ZOIXL7+ 5OM| OJAO0| 7Lt cold ischemia timeO| 7! A steatotic changeZt A8t 0[A] ZHOfA &AL
YAS0| 22 AC= UM ULt ERIRUM EE F20|Lt 0|A HEHZ SO FHS0| 47iS 20T &
O WAMO| =A B0 & QUL 8HH & =7 MM = M routine microsurgical biliary reconstruction0| 22}
2 Y[ =20] Etk= FEE Qlrt

3) HIMOIXIY ErE

F&0IX|E HAlE (pancreaticoduodenectomy; PD)OIA HE-% 281 SIS I HAS 2K 2 2
OF2tar &t 4= QICt 0| pancreas anastomosis F29] E*E%%OI Sotal alZfet ZUE Zeloly| HZY A0
DBIXIOA] 4 PN

et Y2}, O 20060 ZEE of =204 159582
0| T3t 27t U= HES YN AT 25 $ 1 987H% e 137H%)0I9il 0f2f 71X HiekEol

72



‘ Comprehensive Care of HBP Surgery Patients

Symposium 4. Late Complications after HBP Surgery
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Metabolic complication after pancreatic surgery

Abstract

Because the pancreas is anatomically located in the retroperitoneal space, it is not easy to access,
and blood flow from the main blood vessel is supplying the pancreatic perfusion, so that even if
small blood vessels around the pancreas are not properly ligated, massive hemorrhage can occur.
Especially, because the pancreas is an organ that secretes digestive enzymes, if the pancreatic
fistula after surgery is generated, serious complications such as massive hemorrhage, abscess, and
sepsis may be caused. The metabolic complications after pancreatectomy are somewhat different
from those arising during the acute phase after surgery, and may be related to the intrinsic function
of the pancreas. In general, the function of the pancreas can be divided into endocrine function
controlling the body's blood sugar and exocrine function releasing important digestive enzymes.
Thus, depending on the extent and type of pancreatectomy, secondary complications related to this
endocrine and exocrine function loss need to be considered for quality of life of the patients. In this
presentation, potential metabolic complications will be discussed from the following three aspects; (1)
pancreatogenic diabetes (2) fatty liver, and (3) metabolic surgery-like effect.
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lgure 1 Sehematic dlagrams of pancreatizoduadensctomy and Roux-enY gasirle bypass

Conclusion
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The development of “In—situ split liver resection”
(a.k.a. “ALPPS”)

Oncologic liver resection is sometimes limited by the volume of healthy and functional liver tissue
that would remain after complete tumor resection. This means that complete resection — with the
potential option for cure — would be technically possible, but cannot be done because the remaining
part of the liver would be too small with a high risk of liver failure and subsequent death.

A situation like that occurred during surgery in a 49-year old patient with hilar cholangiocarcinoma
(Klatskin tumor) at Regensburg University in September 2007. An extended right trisectorectomy
would have been necessary, but the remaining left lateral lobe had been too small. During this
operation the decision was made to proceed with the operation, but not to complete it: After no—
touch preparation of the liver hilum the left hepatic duct was divided at the base of the round
ligament. A frozen section showed a tumor-free resection margin and the central stump of the
left duct was suture—closed. Then the liver parenchyma was completely divided directly left to
the falciform ligament up to the V.cava and to the orifice of the left and middle hepatic veins;
thereby segment IV was devascularized completely. Then the right liver lobe was mobilized from
retroperitoneum and V.cava. The right hepatic artery was encircled by a vessel-loop and the right
portal vein was divided and sutured-closed to both sides. The middle hepatic vein was divided and
the right hepatic vein encircled by a vessel-loop. Finally, a Roux—en-Y hepatico—jejunostomy was
performed to the left hepatic duct. After regional lymph-adenectomy a drain was placed in the liver
dissection area and the abdomen was closed.

The idea behind this procedure was to await hypertrophy of the left-lateral lobe and then to complete
the operation in a second session by just dividing the encircled right artery and right hepatic vein and
to remove the extended right lobe en—bloc with the liver hilum and the tumor. Interestingly, a CT-
scan performed after just one week showed an almost 100% increase in volume of the left lateral
lobe so that the second step of the operation was performed on day 8 after initial surgery. The patient
had an uneventful recovery. However, due to histological evidence of peritoneal seeding in the lesser
omentum, she developed peritoneal carcinomatosis after 6 months.

Following this experience, in our center the same approach — with minor modifications - was
successfully applied in two patients with colorectal liver metastases in 2008 and in two patients with
intrahepatic cholangiocellular cancer in 2009. This new approach was not yet reported at conferences
but was discussed informally with surgical colleagues in Germany, who also started to use this
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new technique termed ‘in-situ-split liver resection”. By the year 2011 the experience with this
technique in a total of 25 patients from Regensburg (n=10) and 4 other German centers (Gottingen,
Mainz, Tubingen, Giessen) was analyzed and reported in Annals of Surgery in March 2012, In an
accompanying editorial to this article, the acronym ALPPS (“Associating Liver Partition and Portal vein
ligation for Staged hepatectomy”) was proposed by the editors de Santibanes and Clavien®.

In the wake of this report, an obvious hype followed and many hepatobiliary surgeons worldwide
started to use this method in many cases and with a number of modifica—tions. Interestingly, a report
from a newly created “ALPPS registry” indicated that this approach was not only used for extended
right hepatectomy (trisectorectomy), for which it was designed, but that it was even applied for
standard right hepatectomy in about 50 % of the cases documented in the registry”. This suggests
a broad exten—sion of the indication for this method, which is actually not understandable to me.
Overall, | am astonished to see the huge number of operations, in which this approach is used and is
reported in the literature. In our center, performing about 200 liver resections per year, predominantly
major resections, we use the “in-situ split liver resection” technique only 4-5 times per year, i.e. in
about 2-3% of our (mostly complex) cases.

Meanwhile, the “in-situ split liver resection” / “ALPPS” technique has been established as a new
liver resection concept, which is helpful in some (but - to my experience - rare) situations. It
does definitely not replace other techniques like portal vein embolization and standard two-stage
hepatectomy, but adds to the toolkit of liver resection in the hands of experienced hepatobiliary
surgeons. There are clearly options to optimize and to adjust the concept in for specific situations, but
the most essential decision has to be on the indication for when to use it, carefully considering the
overall oncologic treatment concept of a given patient.
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ALPPS for fibrotic/cirrhotic liver: The University
of Hong Kong experience

Since the initial experience described by Schnizbauer and co—workers on the application for ALPPS
for a series of patients with non-cirrhotic liver tumors in 2012(1, 2), there has been a surge in the
interest on this novel procedure globally. Our ALPPS program was started in December 2013 in a
62-year old patient with hepatitis—B related hepatocellular carcinoma. It was a 13cm right lobe HCC
with a left liver measuring 26% of the estimated standard liver volume (ESLV). After the ALPPS
procedure, the left liver hypertrophied to 33.5% ESLV and an extended right hepatectomy was
performed 10 days after the stage | procedure(3). The patient remained well until this day with no
evidence of tumor recurrence. The indications for ALPPS in our center are as follow: 1) hepatocellular
carcinoma or colorectal liver metastasis, 2) preoperative future liver remnant (FLR) volume < 30%
ESLV, 3)central-locating tumor in right liver with sizeable non-tumorous liver to be sacrificed in a
right hepatectomy, 4)Child A cirrhosis, 5)indocyanine green clearance rate { 20% at 15 minutes, 6)
platelet count /= 100x109/L, 7)absence of complete right portal vein (RPV) thrombosis (although
partial RPV thrombosis is regarded as a good indication for ALPPS as portal vein embolization in
this situation would have a chance to induce thrombus dislodgement into the left/main portal vein
upon catheterization of the RPV).  Since the success of the first adult case in our center, the ALPPS
program has expanded to include 42 patients. Among them, 38 patients (90%) had HCC (hepatitis B
= 36, hepatitis C = 1, fatty liver = 1) and all of them underwent both stage | & Il operation. Our initial
report indicated that the FLR gained volume by 48.7% to induce an increment of FLR/ESLV ratio
from 24.2% to 38.5% over a median of 6 days(4). The 90-day mortality rate was 7.1% (n=3) and the
cause of death was liver failure. When compared with portal vein embolization (PVE), the benefits of
ALPPS are several folds:

Clinical

1) A complete portal flow diversion to contralateral liver is guaranteed surgically and avoids the
chance of incomplete occlusion that could be encountered in PVE. As such, the chance of FLR
augmentation is optimised

2) A direct visual assessment of the quality of liver parenchyma in stage | procedure accompanied by
a liver biopsy for histological grading of cirrhosis became possible

3) Measurement of portal hemodynamics in stage | to predict the risk of post-hepatectomy liver
failure and flow modulation by splenic artery ligation if necessary

4) The entire treatment procedure is completed within one hospitalization in a timely manner.
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Patient
1) Shorter duration of patient anxiety and psychological stress while waiting for FLR hypertrophy

Logistics

1) Surgeon-led service and relieve the burden on interventional radiology service

Although the degree of FLR hypertrophy in fibrotic/cirrhotic liver is somewhat less substantial than
that in non-cirrhotic, non-cholestatic livers(5, 6) probably due to the quality of the liver parenchyma,
our experience showed that the ALPPS procedure remained an effective approach for FLR
augmentation in patients with hepatitis—related HCC.
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Single center experience of the ALPPS

Background

To minimize the risk of post-hepatectomy liver failure in patients with a marginal future remnant
liver (FRL), portal vein embolization (PVE) with or without two-stage procedure have been widely
used. However, this conventional procedure is associated with several limitations such as need
long waiting time up to 8 weeks, inadequate enlargement of FRL, and disease progression for the
waiting period. These are known to be the leading cause of stage 2 surgery failure and are known to
reach up to 34 %. In order to overcome this disadvantage of PVE, the associating liver partition and
portal vein ligation for staged Hepatectomy (ALPPS) has recently emerged and has been used as an
advantageous strategy to induce a rapid and prominent increase in FRL, thereby reducing the risk of
tumor progression and early applicability of chemotherapy. On the other hand, there is a disadvantage
in that a considerable number of patients are accompanied by complications and mortality. In this
context, we review the case of ALPPS and compare it with the PVE results of various diseases and
compare it with the results of simple liver resection for colorectal cancer liver metastasis (CRLM).

Method

From Sep. 2014 to Dec. 2016, we performed ALPPS in 20 patients. Preoperatively, all of the ALPPS
group was planned to achieve RO resection and to perform the major hepatic resection in the patients
with the marginal FRL. The ALPPS group was compared with the PVE group (26 cases) in terms
of surgical outcome and change and duration of the FRL volume. Additionally, survival and surgical
outcomes were retrospectively analyzed between the ALPPS group and conventional surgery group in
CRLM patients.

Results

90 days mortality was 0 % and morbidity greater than Clavien-Dindo classification Illa was 15 %
in 20 ALPPS patients. All patients of ALPPS achieved successful volume increases and the mean
FRL volume of the second-stage operation was 545.7 ml (370-876 ml) and the mean FRL volume
difference was 219.1 ml, while the degree of FRL hypertrophy was 74.8 % (13.9-177.2 %). The FRL
volume of the first and second stages was significantly different (p{0.001). The mean FLR/TLV and
FLR/BW were significantly increased to 42.7% (30-74.6 %) and 0.87 % (0.6-1.43 %), respectively
(p=0.001 and p€0.001 compared to those of the first-stage operation). Comparing to the PVE group,
there were significant differences in hypertrophy rate of the FRL (ALPPS 68.56+40.40 vs. PVE 27.39
+22.01, p{0.001) and volume differences in the FRL (ALPPS 198.9+91.23 vs. PVE 75.50+42.37,
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p{0.001). And the PVE group showed significant waiting times (ALPPS 9.4+4.018 vs. PVE 26.05+
7.911, p<0.001). From Feb. 2010 to Dec. 2016, 125 cases of the CRLM underwent liver resection and
ALPPS was performed in 12 out of them. 5 year survival rate and 5 year disease free survival rate
in all CRLM patients were 85.3 % and 70.8 % respectively. 90 days mortality was 0.008 %. Median
overall survival and median disease free survival were 30.3 months and 23.5 months respectively.
In the comparison between the ALPPS group and the conventional surgery group, there was no
difference in 3 year overall and disease free survival but 3 year disease free survival of the ALPPS
group was lower than that of the conventional surgery group (55.6 % vs. 72.4 %, p 0.179). There
were statistically significant differences regarding presence of bilobular tumor location, the tumor
number, size, and major resection. Repeated hepatectomy was more common in the ALPPS group
(41.7 % vs 19.5 %).

Conclusion

Given that ALPPS is known as a highly invasive and somewhat risky procedure, it is a strategy that
is not easy to apply. However, ALPPS offers the only opportunity for a cure for the patients with
unresectable and advanced liver disease especially combined with the marginal FRL. In our limited
series, compared to PVE, ALPPS induced more rapid hypertrophy of the FRL and it resulted in a
shorter waiting time interval than PVE. Of course, we need to identify long—term outcomes, but initial
results with ALPPS have shown promising and applicable results, which may be induced by many
sophisticated and delicate surgical experiences including living donor liver transplantation.
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Recent progress in portal vein embolization

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. Recently simultaneous PVE-HVE has been performed, reporting acceptable procedure-
associated safety.

Comparing with the associating liver partition with portal vein ligation for staged hepatectomy (ALPPS),
PVE+/-HVE may have different indications. PVE+/-HVE can be applied to patients with perihilar
bile duct cancer requiring bile duct resection, but ALPPS cannot because of risk of tumor spread. In
contrast, PVE+/-HVE is not indicated for patients with tumors at the FLR. Thus, in practice, the main
indication for PVE+/-HVE includes perihilar bile duct cancer, hepatocellular carcinoma with unilobar
involvement; in contrast, that for ALPPS is multiple intrahepatic lesions such as colorectal cancer liver
metastasis. These two methods have their own reciprocal roles regarding their indications, safety and
effectiveness.
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NEW GENERATION FOR THE TREATMENT OF CHRONIC HEPATITIS B (CHB).IN ADULTS

TARGETED DELIVERY OF TENOFOVIR
FOR TODAY AND TOMORROW

« Vemlidy is a novel, targeted prodrug of Tenofovir for the treatment of chronic hepatitis B in adults'2

2

« TAF (25mg) is 1/10 the dose of TDF (300mg) "34*

* Reduces systemic exposure, with 89% lower plasma concentratlon of tenofovir compared to Viread '345 -
» 0% detectable resistance at 48 weeks *¢ ‘ s

. Non-infeNéead in antiviral efficacy at 48 weeks *¢ . 5 \

Less impact on renal and bone safety parameters as compared to Viread at 48 wee

- Median change from baseline in eGFR was -1.2 mL/min and -5.4 mL/m|n
* for VEMLIDY and TDF groups, respectlvely = 0

- Mean % change from baseline in hip and spine BMD at Week
VEMLIDY vs TDF : -0.2% vs -1.9% (Total Hip), p 6% Vs -2

& [=

tenofovir alafenamm%%f
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Excellent Gh.@ieej
for Acute Pancreatitis

IFUTHAN for Inj. effectively inhibits

the enzymes leading to acute pancreatitis.'2%* Fu.anN

@ Broad-Spectrum inhibitor'?
@ Strong potency %+
@ Stable in plasma %¢

Summary of Prescribing Information Prescribing drug | MFDS Category number: 399

[PRODUCT NAME IN KOREA] « Futhan for Inj. (nafamostat mesilate) [INGREDIENT] « Futhan for Inj. : 1 vial contains 10mg of nafamostat mesilate [INDICATION AND USAGE] 1. For
improvement of acute symptoms of pancreatitis (acute pancreatitis, acute exacerbation of chronic pancreatitis, acute postoperative pancreatitis, ERCP—induced acute pancreatitis,
traumatic pancreatitis) 2. Disseminated intravascular coagulation (DIC) 3. To prevent coagulation of blood during extracorporeal blood circulation (ex. hemodialysis, plasmapheresis)
in patients with bleeding complications or bleeding tendency. [DOSAGE AND ADMINISTRATION] 1. For improvement of acute symptoms of pancreatitis Usually, 10mg of
nafamostat mesilate dissolved in 500mL of 5% dextrose in water is drip—infused intravenously over about 2 hours, once or twice a day. The dosage can be individually adjusted
according to the severity of symptoms. - Manufactured by Yuhan corporation. Distributed by SK chemicals Revised: Nov 8, 2012.
% For the details, you are recommended to check on prescribing information. The latest approved label is available on the website following. http://drug.mfds.go.kr

References 1. Aoyama T et al. Jpn J Pharmacol. 1984 Jul;35(3):203-27. 2. Ino Y et al. Nihon Yakurigaku Zasshi. 1986 Dec;88(6):449-55. 3. Iwaki M et al. Jon J Pharmacol. 1986 Jun;41(2):155-62, 4. Mori S
et al. J Pharmacol Sci. 2003 Aug:92(4):420-3. 5. &&F % et al. Jon Pharmacol Ther. 1984:12(11):4941-64. 6. Tsukagoshi S et al. Gan To Kagaku Ryoho. 2000 May:27(5):767—74.
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SK”"C’hemicals

Life Science Biz. 310, Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, 13494, Korea Tel. +82-2-2008-2900 www.skchemicals.com
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P Jbraxane =
@gene for Injectable Suspension *1

(naclitaxel protein-ound particles for injectable suspension)
(albumin-hound)

Jbraxanes
now indicated for the treatment
of patients with mPC"?

Mol FIEMelS FITHE2 ECOG 0-1 2iX[e| 1X} X|=2X|=
Abraxane®+ gemcitabine HE2QHS x{dtst £+ QUSLICEH"

Zt 28 F719| H|1, 8, 15201 Abraxane®125 mg/m*S
30~40% S0t H E0jict,
0| 2 E0{ = ZA| gemcitabines FO{StC}.

Gemcitabine + Abraxane®
(albumin-bound paclitaxel)

UYEAMARG7H 310 H2016-225.
* MIR7IE : B, ECOG =

ECOG, Eastern Cooperative Oncology Group; mPC, metastatic pancreatic cancer

References 1. Abraxane® Injectable Suspension. Korean Prescribing Information. Celgene. Revised 23/10/2015. 2. ZZESAAIEIIRZ T H|2016-225.
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EXPERIENCE THE
BRIDION EFFECT

Ho|cjee S5 4 72 £F0| MAZXIEF (NMB: neuromuscular blockade)oi| CHsH
72| RE EIXI0fIM, OIS 7Hs5ta, Alast SFSE HEE 4+ UL

H92|C|22 rocuronium 4= vecuronumoi 2JaH S AZZAITIEIR ] iFig ST0o@ BiLIch 18K 0j2te] 40+ 3 AL chet H2|Cl20| S0l oY, REA0| Silo] K| L

x XPHISt A2 RIZMTN H2S AX5HA7 BIILICE
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BRIDION F2 2rHd g5

(25 - 23] 2925 F= W20 o REE NP2 A 94X [ Y - 8] M: YUHHQ AM: 2925 TL HIT2E0 Aol REE UAZ AL HEIRPE AX|F AXLSH(PTC Post-Tetanic Counts)?t 1~23] LIEFE Toll= 0] 912 13 4 mg/kg YUEO] 3Tt 2325 EE HZ2E0 o
REE UFD KT YE2RE To7 CHA| LEHLHE X% 3|20) HOISUE WOl 0] OF 121 2 mg/kg YURO0] SiCt. 2R2E £01 $ UAH A: 23255 S0 3 U2 AL YAHRLE 2FoP =AY B2}l P 27215 £01 32 2 019 16 mg/kg BYS 12| YUSOTICL 0] o2 W25
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