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BHBETLFEPHIERBELLTVW-OTH
OB RFEE, Ty AR A
WARZ & —Ethhess FRPZ A box & V737
PRSI NRD, v MREICERS L0 bLFTon
FHEDBTEH SN DB L Ein vitro, nvivo TORTEE
BT R CTH B,

4, BIEFHAMIEN FOVEES2U L
ZHOWREBRFEITRCH B %, BREOIL
BhroBOTHERZIBCDHIE8 8952005 4
Abeyama P LIES NP v b rO Y FREY 2
U ¥ ® lectin domain A% HMGB1 ®E Ay HE/EH
FREOZELEMELOTHE, FOBRBFIO&
fZFHABRELIZE P PR YRET 2 VHBRALE
W, IBLRSER AR o T 2008 EL Y Y TEV
e LT Ehi. $CICiig cEICDIC #
£ 5 RO S TR 2 B4 LT 525, HMGBL @
BHENWHESER 2R TAME—DWRIESL L TED T
FEHKETHIERNTH 5, 41, & HMGB] ILE
%M SRR TREA 2 ZIR 2 B0 0 E 2 REE
BEINBE LA THD, HE TR, & HMGBL
MFEEEHIHEE LTI v VAEFAREEFVOE
B B EWTE RIS, BEERZ R TT VI
BB BRBETFo T &7y BEER % EBIRG,
BREEN, RS EEEYEE, BREICELLAREL
TEBHRTHLHY, FR&T ClkHmEmzEs
HEWAMBEANRRELELTY S, SRFEHRENO
DIC, MimiE, FMHEHBAICAERNz A VLRI
1%, surgical site 25 DOMIMIZ dEEILELE DR
BEFo T3,

V. Alarmin, %[ HMGB1 fiD5#

1999 4812 Wang 5 ¥ #¥ HMGBI ORI 2 B
% late mediator & LCOBBEERELTH S 104
HEOBEANE o7 Alarmin, 12 HMGB1 #3@¥o
MEAOERNEEREE 2~ Thb. 2D Th
E Mo HMGBLHFEO BB R IR EE RS b
DOFHBH. BREKE, HIVCHHFEZZLHEL
ORFFeE FIEFIC HMGBL W% T o T2 %, ¥
WEE 7 V% R HL T o 7245,
BRI b A S ho0dh b, WESR
KBWTHE, ¥/ FA MRER MENR) 8
BRI B HMGBLIIZERZEF LT 5,
HA5 o HMGB1 HEXMASTE S, 5HOF
HMGBI1 ffE % 19 FHERECOMBEIYF ST
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KB ABRHZ LYV EF3HLIIIL, HRICE
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Up-—to-date research of HMGBI and inflammmatory diseases in the surgical field

Masahiro Shinoda, Minoru Tanabe, Koichi Suda, Hiroya Takeuchi, Yuko Kitagawa
Department of Surgery, Keio University School of Medicine

Endogenous molecules which initiate inflammatory responses by interacting with signalling receptors are known as
alarmins. The alarmin family includes high —mobility — group box 1 (HMGB1) protein. Since Wang et al. reported
the significant role of HMGBL in mouse sepsis in 1999, a lot of investigators have recognized its important role in
various inflammatory conditions and diseases including heart injury, lung injury, brain ischemia, pancreatitis, trau-
ma, liver and intestine ischemia reperfusion, rheumatoid arthritis, malignant diseases, etc. We are also focusing on
this mediator, and investigating HMGB1 ~ targeting therapy employing animal models. Anti—HMGBI neutralizing
antibody is usually used as a standard method to inhibit HMGBL. We are now interested in gene transfer of A box
domain of HMGB1 and HMGB1 adsorption column which is applicable to large scale animal. Recombinant human
thrombomodulin is a clinically available medicine, which directly inhibits HMGB1.
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AR (living donor liver transplantation : LDLT)
BONESIEIIL YYD Y PO QOL 2 AT AERERE
LEPHETH D, BIHNCHET A &84, £
BHIENOTF VAR E VRS, LDLT ICBWTES T
7 MRS ThHEZEh b, T 7 MHE
i o4 T 76 & I B i (cadaveric whole-graft liver
transplantation : CWLT) 12 HRTA S, L&Y
BONBERE LIS B0, BEEIHE & IChBE:
% %&mcwyru<b«f%<”,un@*MTar
DOEFEETERLRDPEMRTB I b TS,

LDLT /N olRE @i (biliary artesia : BA) 12
FTHEMRELTEILED, HWONE BN 2 TS
BB, TR T 22
hepaticojejunostomy : HJ) 453215 GDZE?fn‘.'GZ’cuo 7. L
ML, LT, BEOLED RV, FEIREYE (duct-
to-duct hepaticocholedochostomy : DD} #RAL ¥ ¥
LY FTRAKCBI bNA LA ND, 2O
HWE o T, BAETIENEALDLT (adult living donor liver
transplantation : ALDLT) DRSO &K & %o 7,

Z 2Tk ALDLT SO E A RIS OW TR 5 &
EDS, HRICBY B HESMEOHEIRICOVWT bR
5.

1. ALDLT #0OEESHE

ALDLT ﬁ’e@'ﬂ?%%!-’l@f‘ A A PlRE (IR & B &
HakzEThy, R HRRIC L D RE <=J-"<-7§:
B4, DD ‘(2;7’}"6‘8 &‘z*-l%’ﬂi?&‘ﬁl!ﬁ BhupEy (L

RATIRPIEAS BA R BIEHEFLILHE %2 &), DD %
BARY BIERED S\, 7 ¥ 7 OFEER BRI BT

ZIBETL - AR F & EROIRTIID,

DD EOFRAC LT, BIRTB5 (R, WLk
or JRFILR), AL (U or #M), A7~ PO

% (Roux-en Y

& ES RE &,

RRFER, BHER',

MR, 2% ', WEEE', TeE
HRs, tEReEt, BmEX', bt
| BESRARESSBN, ° HRERAS\ETER LY 5 -HLRAR- BEAR, ¢ BFERAZERBAR,
 EEREALAS

Fk, R &A%, FOBA R S S BRFEIRO MW
L& osTwb, 7V FOhigh volume center 128\ T
i, 60 DE 745 Ay MRIGRE o THITRES %

BIhw, #OEETRTIMNCH: - T L B4
(RO). FBLMEOWFTAT ¥ M itk DDk
BEBELTHWDEY, AFY FOFHEEZERLTVWSE
HIEEE <, BRIBENCYABEBAZEZAETA

FrNERBTAONERERbNA. ZRIEFMDILY
BTl L, *’%L:}?iﬁﬂlf~ﬁf2)&7ﬁv’€ ERVWE

o LCHI R B0, HEEL L2 li-oT29
W@DDm@huJO#@Ufﬁbwﬁmﬁﬁé XN
FEPNCK LTI ENFNICAT > b & ka5
AT v MREE R SRR U TS v RIg
B,

Marubashi 5943, 797 FHEICH S H» LD 6-0F
/74T Ay MENGR % RIS THWT B < “Open-
Up” kiéDD&zmmL MR FERER A 72% &
EbOTRIFEHMERELTwD., —RIIBRTES
WX B AR % DD BEOBIEA SR LTV B
vz, PEIYTRICL ) SOHEL BRTES 2k
R L7 BRI WG TH B,

INLDSFEELPHNTRZ D oTLTD,
FPHER 0S5 2 L TE AV, —RANCEEHR L Y
Hic , MEHE I DD BCE < Abhs, JHEL
% DT 10~20%BEN L Y ¥ MISHEL
TEY, BLFEOHVWEELZSIHETH S, Sk
DIRZ7 7778~ (RO) WL T, DDEEdY
AHEEEIEZ WA, HERROIEE A EPFENETAZ

& IR fEZR 2, DD EFBET ARG R o
T, F7z, IBERELEESIHER, LI ey
I QOL # —IFMIciie S oo, LarPRiciEls
Bz e hungigkd, DD ENHETRREOE—RIRTH D
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#*O IHEER - SHECHETIHREDFLYD
sBEE (e g OEMNEH JSUR WaeEk ESor 85 % 27 b BB (%) 2 (%) TR Xk
Kasahara M 2008 321 AHE DD 192 &/ 6-0MiNR + DD 4.7 DD 26.6 3
(Kyoto) HJ 121 HJ 124 HJ 8.3
WA 8
Kyoden Y 2010 310 £ 164 DD223 #Hi 4-0 + (86%) 21 27 2—1 4
(Tokyo) EEHR 124 HJ 87 Vicryl EwnE
#HIKHE 20
Soejima Y 2006 182 ABES0 DD 106 ks 6-0 -+ DD 8.5 DD 255 5
(Kyushu) EFE118 HIT76 #EH PDS I HJ 15.8 HJ 25
Ml 14
Marubashi S 2009 83 KHIE47 DD 61  #Hi 6-0ELR DD O DhbBe6 2, 3 B
(Osaka) AFER26 HJ22 HJ 4.5 HIGOA =1
HRE; 10 1.2 72
Hwang S 2006 259 AHIE225 DDI60 AN 6-0 EBC L 49 16.2 7
{Asan, Korea) EXE 34 HJ 95 %
WE 4
Liu CL 2006 124 HE 0] 6-0 L 4.0 25 1
{Queen Mary, Prolene
Hong Kong)
DD : duct-to-duct hepaticocholedochostomy, HJ : Roux-en Y hepaticojejunostomy
*®O [EEYSHEROURITF o5~
wEE (M) F JEHIEL YRITpoH-~ ik
Kasahara M {Kyoto) 2006 321 DD 3
Kyoden Y (Tokyo) 2010 310 DD 4
Soejima Y (Kyushu) 2006 182 DD TOESHRS 5
Marubashi 8 {Osaka) 2009 83 BERITZ N, BERHSPEG 3]
Hwang S (Asan, Korea) 2006 259 HEIT7 N BEER<4mm O DD 7
Liv CL (Queen Mary, Hong Kong) 2008 124 EAIEBH (AEF) MESITBHEC 53R 0V 1
DTFTVAEKE BB E B b, 2. HBICHI2EESHEDORIK
GRS 7N, BERTTT N, PEROKS LD LAETIE, 2000486 A &Y DD #EZMA L2S DD
"ﬁ?‘é RIESOBRETTHH (RO), EDILER FRICIESemEs L, & IChH¥ES S 7 boflic
JFEIR A OHE, MR R, EH L EO@EERA N GlrolzZ &ht, GRS ST bCO DD EORRICR
b YA P AFT AV RESE, B KL, A S S LT nizd,
MEHAEEE L, SFTXFLERLOMMEIMESL FD%, SFSFLFETERTCT, 200604E 10 A &
Twab, PRIEEYR T b (P-tube) %, WEMETHERZ THY
A OERE D B HRE, WHEINFER, B ME Y (AU TRTORICEE) L, 62 AREL

intervention ZHMEL THBZ &b,
TERICED S LR CHBET TS,
KH LT, WS T 7o—Fickh,

N4

13 & A EDIERDS
Y A i gse
2= YIRS

AT v MEADTETH S Z L DD KIC X 5 HEOKX

&A1) v MTHB. ALDLT %I
NAEDHIRASZ L wHld <,

WHATH,
BRI T 70—

2HTPLL LTS, —EPTCD AANIEZ DB
HMOFMEREEN <, BB T 7 o — F 2B gi 5
HELLERELGETHEI LIV ETL LW

CEHRETHHET, EQREBYFRVHED, £FliC
DD&%Kﬁ?éxom&ot mﬁif%ﬁmvve
I ¥ MCZOEMAL LA DD a2 HifT L2 (gt
Pt 16 » ) (HO).

TBAE 22 (E B BT D 62 Flvk 17 ¥ (274%) (SRR
STwicds, EREOBHITIE6H (182%) ITHIE
L, BEPRIT HHE0HICH o 7.
84 # AT, SAEULBBBITIEERHIELMALH-
7o & DD EECH E o THAE S £ iKY %

FIE F COHM IRy
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BREFTH, TRTOPECRFLhEBL.

. HHERF b Fa—-TE 6 ANERTS.

LI e MIBEOME % HR/RICL, BB
(peri-choledochal plexus) % BlaEL & 1) iBTET 3.

PREM &k (GBS or 5HY, BT 3%), BNEH
T 3EEHEOEECEL TEHEORBICELS.

K@ EE{bi&o DDA

&, 3BUPS 194% KB LTBY, —~EORBEIHD
BRIDDEEZTHD, RIERITO DD EHoHEk
BILW T HET 2 WERMAT 5 &, SN, B
FF—260757 b EFEERETE LTS
ol SERMFCERARLRRTREST, Worik
MEFFIFETHI LG TERP o

23 BlOPFBID 5 HILRIER HRBAL L ST - 6 % [
HL, 17HOERERETALE, BEMIC 146, P
B 3P E B LOWREBI ko TE. BT
# LT tube free &7 o ZEFIEABSIN 3P L &L 11
BT, 355 FANGRTRTH 0, 1 B0 AR M PIEAL
ATETHEENR (FRREEBYWE) 2iEfTLALY. &7
57 MEFROBF CRIEREOBINTHEREER
Doz,

$HBHDLIC

ALDLT %O BEEMHEIC> SMILL 2. EOHET R
YR REIN AR - Theffid s L e dic, &8
SEFFEFICE, BHIEOA LY, WL odHic L3
W) R IR TR OB - i - EBEFEhOTHEEL ED
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EnE'. 2% 8, MRS NBRER FETR. BN E' BRE
BRENE', THEM, WREAE, /R F 4 X', BEER', EFESH
RS B, AlbiT . B8 R, B BTTER 8M 8BS EERaEt
FRE®, BB, dpllEt’ EEJ‘EB‘E‘

BEREAFERHNE, CHERRASELNHE AFERAZERNN,
TERERAZNIFER Y S —BLENR- %’h_%-ﬂ SEREFRILAS

SlFUHIC HARILES % S S CHAOF L B 5. EETIEE~
BHIESRORHR LIS, AV =a—y vHEdED O HLA SRR S ONL L9k ), 7a—3 1 b
BT TR L 2 MIEHSEERIED T ¥ b o— AN =Rl I Ry 7 ARIC L BERIED HLA ¥tk

Lol EHFRESEML TS, —T, BaMk AP ==y FREBI bR T AY,
HEHE SIS L BRSSO & 5 2 Buk B L BHE RS 0 %l 4 BIEMIRECH S, M T A~ v FT T MR
P LT, wEZHaLivndznh, BB A DD MBTH 525 THIICE

bihvbhid, MIREIZET CELZEOMEHEH D MHC class I ULPHEHL TWi WA, Biillgizid MHC
L, Efrox<y FOfR» 5P FF —diRdsmBi L class T & THllg & b v ited MHC class I 23588 L T

TelHZ OINIA, BHEAZER) LBy LA iE W) % R v A, L7250 T T Hifakatd: B Mk ta ) //\’ﬁ}i? =]

L7c. & O ClRHi s B s 3E# OIS 1 B&I@‘Z) mi e & A%y FI&, K- MHC class 0203 % ik,

O, HTOLENEZ LM TREAZHET 5. ik K9 — MHC class 11284 244 @ﬁ%*ﬁ?%

1. BRF—HREORES ZEERET S (RQ). FHBHATHICSYTS TH
1969 ¢ (C Patel & Terasaki® 45, BBAHICBVWTF folstk BHIlaG D ) v 38R v 2w v F P HRICRE

F—) YSERICHT A bR E L Yy M T A TBIIEE o TR, Eng 5% CDC #To

BEIRY T 57 VAPPSR L TR ®

Hruxwy FRBHBROMIMEL LTV—F Vi

BIhbhdLdilhof, HEiZOAR vy FIEFF— RF—U /B LT M 3

O T/BHIE BT FF— RIS T 55

(donor specific antibody : DSA) 2+ 3k TH

Y, lymphocytotoxic crossmatch test : LCT #: (31 %

complement-dependent cytotoxicity : CDC #) A3k

BubhT&i Fio, XHREORVWHEELTY

Tt g b A M) —ESES L, BRI R CIRE

wﬁuxvy%@@ﬁmuﬁorwéﬂ
MEEruAwy FICBiT 5 DSA ORIMTE, M

FF—0H &) VBB RET, ZOAFELILMICFE

O THEREBHIaBEOU/BRIORTYF

W& X b hsdl LW THL. AFRIRNTER THIFLIZIE MEC class T LASSEL TV,
- 13 7 = sl D 1) v SERA Bz MHC class T& THILL DSt
&..%inmi B SAUEATL, =0 2tk MHC class I BEBL TS, LidtoTTHIE
PhBE L @I T & B HLA Hif i3 panel reactive B B D Y > B 7 2 Ay P, K
. S 1% L3l il F— MHC class TIH T 580kd, LB
antibody (PRA) & XN Twa. PRA Cid-HEdi~#% F— MHC class 11283 2P RO¥EENT2
DR Gl E A RBEERD) 2HEL, F2hiC SEETRET 5.
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He EfOREERR
A~D:#W#BILEHE A C'HI:,M&

B, HE #efn, 10%20 %

B MIRE o ZER Imml . BRI MINRPIEE

B:Cdd ¥eft : Dt EVG et s B
BridPMlRs, TEE Ii fi"z&vi’:’?ﬂliﬁ AR, HiE 11 BB oRBHig,

PR 22 f

WERED LR 288 B, IR

Bz CAd Heta it Al e b 7. W22 HE 0)5&3&3&1@&{5{:1 W RFEABEIN R IEW R L

T,

7 a A= v FCTHITBEN:BMNEE L & o /2 fic
Ry RAETHAELREC A, 33%DREFICH FJ—
BRI &, W79 7 M REFH RIS
Mol EL TS,
2. BEaMERRE
BEMEN S, BEED ABO ke HLA difhkn &
W EBHWHURIENELLFET, VokARBI oY
A, IR TRBEBRINC S 7 PR ET SRS,
ABO M e BIAM A WAL INIE - — P s R
JRLTWALAEUATEIELALEBI b Ty
@ﬁmmﬁmééﬁ.mmmwm;%L%ﬂm%&m
, W0 ) Y 2 w7k B B AlEbRE R, #itk

0)[”1‘?32?’35?%&&: AR OREIC LD, ABO—%F

AR B vz LiFohb LHilko
TnaY,

—75, BEFEO HLA $iff/e & X 2 8BRS IS
HLTIE, #EkE#EI Xy F 2Bl iy, BT
BRBMEMITSZETIREFHTARMEREONTE
20 BB BWTRERE WO TWAREZ TR
<y FEETH B, BRI TIBRMIEM US4 B &
KW ERT0ERDP LM STV EY. ZO4HA
ELTHE, PIRENTFBIRD ZFEOMFLRLE ZIFTwa
Z L, FRAD 7 v = flgdsikag Lok, %
EREARLMBLTVWAZ &, WEHo MHC class T
MEERIBLCWA I LR EPBRESNTWEY. IR
BT, WATOEEE Y 02~ v FEMEAEM S
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e ERPHEDFEA SRR T RIS 2 B NERRA O
BLIATHL, T E/ARBIBHICBTIEREs o X
< v F AL T b B OE T A OHE R IEH o BEE I
MeEs, FHRICLERLEh o EEhTHNY,
HECBWTDH EIKERZIZLTVRn,

3. BHEERIN

BUAEM S, 1B, IFIR, Ok & R RE o F
FEHOREE L RN RN & T 5BIET, £ sas
SIS E oW RS 5. T8RS M OSE4:
2k 3~5% ammm%ﬁfa<b«<E&Mﬁw%®
O, TN o2 R LiGRENETH 5.
WA b L &3 B BIRSBERNC B WT, BHIEG
DFEEIZ M D de novo HLAHIKTH B L E 2 b0
LT BY, HLA SURMBEOF AR Pk
ORI SHOMETH 505, bAECRERET S i
ﬁ%kaus:7m1mw&%7;%w(MMm<n
Belghid by, BREHOBMH A EEHEH S 0
BESEASRBE LTV EY,

4. SHEEEERGICSH DRIEREDRES
kSR LIRS T T MR AT O 7 1 & 4t
723D CHBHY, AL THEORFE BARE d
B ESRE RIS R RS 5. Kasahara 5903 ABO #4
IFBHIH O 2EMITHAETHB G O 765%1C, R, $ L
CHINEEL->T, THIRZT—44 M2 M) -2 1
ARy FICL D DSAPHRMENZ L E2HEL TS
ZOMETIE 7 0 A< v F it & HERBUS QIR &



BE LT v, EPEEHSUE~OBITICH L T4 %
T 7 DEMPLIETHH .

5. fEFIRTE

V7 » AJIR. TR RSUECH LT HHE 73 (IFMEs
ZEYER AT 5 DRHARTH Y, XEFF—&
$ B A IRER T IR RIA & AT LA, MOiEiNE—8, 9
DEHFEr A<y S THRE BANRE b CBETH o
T HEER D O MR AR & RO TV AN i B
Fedhorz, FUSIiREEE LTE#ESB LY Y70
KUY ¥ A (CyA) OfHE, SitAsyaAd Fe#5 L, #f
BAHBE2>S MMF OS5 2 /L. W10,
5 VAT IF—E0 LA, W11 8 IS4
e itifr Uk, At 12 B B IiC8 MR 2e 2 385 L -
A, T E O & HU IR DSHIZE T 5 12 O %
4 A SRR B [Bantf 4747 5 rejection activ-
uwa(mm=ﬁPmﬂvﬁt%WLt:a#‘
W B AR AR TN A THEME IS PR S PUIRILIE AT IS & D &
HEMIREAZE I o 72 ST L 72 (K@), iz, (#73’%
FEr e LCRIEHoOBIHCES A B E, Tiltr &K
BRLFECOMIRMEDHREZ B Ry L& Lz
ANBAPET,  RRBE B IROGIC PIRR O AR SR, W AEEos
Vo= VYRR WAT L, WAt S b sRIFED MR
DRLNAT EZMR L Z08HEHIEHICH§
HRFEAL F2AVA, #ra) aA (FK506) Ot
HEEWEAEL, ARICERE L% MMF ottt B
ol

WHEISHECEE I ATy FEHRLALSA, T
Mlgr g A<y FIRBETH o 2B g A< v+
HHAL (scale 8/8/6) LT 7z, #i#: 11 H B o244
MR T CAd et B R o7z & 2 B PR & b
MRPA R BT RAMS S, 3 — iRl 5. 57R e
BN BN RISIE RIFT, #ifk 22 A BoiFERT
M OFT R L TWA I ERMEE L7 #itkd7 HE
CEPEI ARy FEEFMRL, HIEHMETLTWwAZ L
MR L7 (scale 4/2/2). FFHERBIZRIF & 20, ik
61 H BICIRuREE L7 (K@), #ifk 145 TMIRSkAE
TERMC & B TR RERE S, AEWION & RO 7o 1o R
IR PR A 02 SV — S RAT & JiAT L 7278, ok
EDBALY O X~y Fidscale 2/2/1 & & BITFIEA
BT LT,
YBbHIC

rfUC IR A PH 45 13 Banff S CIEIEH & 32 D

Ho ¥ o~ Ytk & BAEUE

s CyA-C2- {ng/mi)
B CyA C0 {ng/mi)

& PSL{mg/ke)

® mPsSL (mg/kg)
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BEFa—7
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RO EFOMRESE
Wite b9 AT I F— B & R oS5 %
R, CyA: v raaRy A, C2: 4451 2 WL,
CO: M7 7{li, PSL: 7V Fovay, mPSL: AFNLT
VR=vay FK:#z7ayax (F574i). MMF:
3372/ - NBEET = FN

BARFRTH AW, M X Y MRS & & -
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A, FEEPLMESRTYAY, F2 ey v v b
ARG EORFERPEDN TH o 2 EOWEY L B
L. RIEPITIER— AT MIRESE & v 9 SLRHIY A PEEESS
FEL TN EhS5—BITII T E 2%, MR
WEAT & GIE IR DR AE DI & D A D RET
otz WHEHET & MR O EAERE & o Wilie, 8
YHEHADBT L LRV S M L o Tk Wil
THY, MERRBBSENNEL Rbhi:.
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SEAE, W8 R, ORI RY B, BRESHE BEER s =
IR ), BHERE, MERARE, BEEAL Bl R, TSEH AERE
BE ' &4 BE SETES HIRNS, tEREc. SmEEk duli

| BB AR ERINE,  EFERASNN, | RRERAR/ \EFEREY Y ELENE - BiEsAE.

4 ENEREL AR

SIRUBIC

BHith ) M5 B (post-transplant lymphopro-
liferative disorder : PTLD) &, EFNTiEH 5%, Hil
BHi B A BRI AEGZ BT H 5 ML
EED—2TdH S, PTLD ik, B >/ SHIRifEHE
PO Nl ETEENTHY, 20£EBY
¥ SERHC, i TE Epstein-Barr virus (EBV)
LT e 8 RTwA, F72, PTLD &, EEMEMRE
Wil R E U, Fo88IE, WENm <Y sk
LML WIE D Y. AP T OB
1~3%C, SRIEIHI0E, A, EBV OIifaany 2 RiE
EITBREE RIS 5 MBS TwAY, o
TOWEDE A, ANRITIERLR IHIEIT RG] % i
BENTVE—JT, WALERIFBRICBITS PTLD @
PEPIEL v, MECIE, SREC, 1997 405 2011
EIAFTITCPOEMNFEREZBZ 2o/, BA (18
L) oA 1028095 5, 26T PTLD ®
FERE & TR Y, withid EBV e & o PR
3T, BHiE 10 FORBCRE, KB EIEMEL
R4 4% (primary sclerosing cholangitis : PSC) Tdbh o
7o, Thoid, ARIFBRIEGREROS  OIEITITE
GBI & < &7 NI A 5 45 % R 1g
LB S B L # 2 S,
1. BREBERY

PTLD i&, BIEBIFRMRPFHgfizEoL Iy
MIRERIRNE B Tk o fed LICSAET 5 Y &SRR
PR ERE s b, PTLD I, SRIEMHIKEDE#EIC
BT % EBV Hisfe DfRGe M HALIRGE 2 & B Y > 8l &
TOWREVARY I A2 ELRBETH 2 (RO)V?.

PTLD ORI, MM ThrBER 2L &
PRESINTBY, Fhid, A7 57 b, SERH
ORI IWA L Z LI L ARy, 8%
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FRVAZ 7778 —PRESINTOEY, ROEEL
bOD—2z, BHiEO EBV OIS 2H TS
N5, Fi:, BAOREMGRHEL Y EZ Y MIBw
T, SRIEPED L ¥4 RS L Wi 5 & 8T
WA, EANBRHOFSERER 1~3%TH5—HT,
Wi /NGRS TIE 5% L L e RS TwaA. i,
ARV MIBWTIE, BEHRESEIEL, &
nid, Bilie 8 L2 EBV OMBREIC L2 b0 L%
AbNTwn5,

2. etiology?

PTLD ®% { 2 EBV i & O % 588 % —F T,
30% @ PTLD i, EBV BR& DY ERED L., S5
IC EBV B2 PTLD i, BMEacH 9, BRAKE L,
EBV Bik@l & < RTHIEDE L, Bk 4, SEER
T48%E, monomorphic type @ PTLD &S i L
DY E S o, EBV B PTLD O EIEH S ThW
ZENEL, RHDT A WARBI S S 7 MO X B4
MRPFIRRICE B E Vb Tna.

=0 PTLD O WHO 548

1 ADHREE
T E R BT R
(R BAR TR R
LB PTLD (Th o O ElL Y L/ BIC & 3 248)
H.Z 4% PTLD
B #fatkiEes
U# AMCHIREE B #ifatt: Y /¥ (DLBCL)
IS—=F oy f S NEE
i el beal ol
izl el Ger2eses
70Ot
T BB
FAGHE T MR Y /88, ZOMMOREBICHETELVDHD
BFRE U /N
Z Db
V. H R U & 2 U /B PTLD

(Steven HS et al, 2008, Végso G ef al, 20117 & 9 B1H)




PTLD

RO FAOHRAFBEROBEDT LD

JERIEE PTLD{n) TTD(RA) EBV(%) Late-onset HiMKZE Monomor-

(%) phic (%)
Duvoux 2002 480 16 5.5 87 19 81 88
Avolio 2007 236 5 27 80 60 80 40
Patel 2007 1,179 15 25 79 65 71 53
Dhillon 2007 1,755 23 50 39 83 65 —

TTD : BHith PTLD 3&4E T TORALIGEL, Late-onset : BHli#k 1 4EBL L& TH5E

3. ERERMERDD

PTLD &, 277 7 F OfHIC &L 59 3Rk
B, M HErNSW—FT, R OWEL
BiZENTH S, ERBESEHICBNTE, 777 M
PTLD 2422 % Z & 4% <, B RiEMS & RAT 5
ZebdHb 757 O PTLD WL, BHHBREM (1
HLUA, early-onset type) (FEHET B I L%,

PTLD B#% O SIER DR, SEERI L& BER
W, BRI, IRA, ML volzb oo,
YRR ST 7 MERBIEE W o b DNH B,
4. aE"

PTLD Diafeid, H— B DREAH T Hh
5. & {IZ early lesions, polymorphic type Tid, Hilf
KRS L3 <, JEMRUS & T &2, Bk
BREIGHOFPHEIZELOTL v, L2L, BEilgED
WA ) BB DIEREIRICE ) 77 7 T u R
faofzfld by, EEPLETHS. % { D monomor-
phic type PTLD &, SREFHHZED WAL D & TIERHHAHC
RS, HLCD20 Hiufhk (Vv ¥ ¥ =7) RZ0iErD
LEFREIC L 2 HEMELEET S, FRARETFLL
T, WEQEDY BLWIITho b, BUFHOERDE
VY, late-onset type, International Prognostic Index #%
Fv, LDH #flile KoM s 505, MigkMiTtk& £
DEERITRLE > T b,

5. RAFBiES PTLDS®

EAITRALE, 1989 EICIE LD T/hRHPITE b

., end-stage liver diseases % M 3 BHFHH LT, KL
Kbl bR TE (R F o7z HERIE R
Tadd, EGIFBRPNCBY 5 PTLD ofEadsil, £
CASERAAP S DIMFENTRAIH D PTLD (20T TH A, LA
TICEkA S DT PTLD Ot %7173 (R@)°.

Kremers 51, IANF#A## PTLD 37 flico Tl
# LA, Bhifs 4 ELNICTEE T 5 FUNSESERIE, EBV
Bk, FhUEOFREMEMIE, EBV BEHAMEEL . £
7z, BHIBEIUNISM T % PTLD OBRME & U THISER

(Kataoka K et af, 20109 & b 82551 /1)

RAFECE L, IERBUSISHT A BA T4 FR
ATEFT-CD3IC X BHEFICOWT, PTLD S84V A
7 HEL, EHICPTLD MM OIS HWw E#w L1

Patel 591, PTLD 17 flizoWT, W ¥ 23 idMEZE A
%<, B OFEFT, I 7 MFCHET D/ i,
79% DIEBI T EBV BEETH Y, RENTSEORIE Y
YF T RAULNE L bERREO AR i L.

FOMOHE S G, ROV K AFBALH PTLD O
W ER L. BEARBAI%O PTLD DFREHEE,
1~3%TH A, HFFEE, 0%HHETHY, TRBHBIC
EREHITHEROD 2EHLEEIHED—D2L VR 5.
6. EFET

1) FEHI

46 Fe APk, JRURIEIE PSC Tdh o 7. 2000 4EiC, A:fR
o R 2 JEAT U 7= #ifeosuiEiigiix, 5o
VAREAFOAF, 337/ —VEEEITFIL
(MMF) %0 LA, BhHi% 114E, 385 s L&l
BREE EFRICARE Z2. WG RSO CT ks
BB, BB 10 cm KO mass & GEREIRD ) >~
SRR R B (HOA). CT 74 FT4aMmzbod
v, diffuse large B-cell lymphoma (DLBCL) & #HEfL
7. EBV-PCRIZEEH:, HHizefl CHREDRM LR,
HLERHEETOHL P RFEEBDO Dok,

B, RENHIEE R L LSRR B I ko7,
Fra) AADWRE, ATFUA FEMMEE2dEL
fz. {bEEREEEE, R-CHOP #iR#k (U Y % <7 375 mg/m?,
YrukR773FT0mg/m?, TRYTA T
50 mg/m?, ¥¥ 2 JAFY ldmg/m?, L F=yur
100 mg/H) #E8 A7V BI ol HEHL
3, FIERED % — RO b ODRRETE L. R-
CHOP 6 44 7 Vifif7# @ CT LW E D k% R,
complete remission (CR) &¥E L7z (KOB). HBiEk
MR, WiEe F F MG TR i 575
gh& Ui, F7z, HEFRICHFEMEETL, SH%ROMER
FG% EoFEfioz >y ba—nr & Lk,
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HQ fEfl ) O CT HE
A HEBEEE B iR

HO JEH 2 DIEHIS
AR B e

2) Efl2

40 BEACHE, TEPREUE PSC T o /2. 2001 4E 10 A 4358
DIFRERIAT 2 AT L7z, Mo spdEdiRIZaE, 20y
AAEATTAF, MMF 248 L7z, B 104, T
MEEFICHEEZH L TEHNLEREET, I
LD 15 cm ORI ERE £ R - (ROA). 4
K% B4\, DLBCL L@l LA, FHigicRED
B2 DT, WIS 3o CT A & FDG-PET CT
ML BT RV, HEIBHE L HERBIIRY ¥ 8ok
7z, EBV-PCR e TdH o 72

BE, RIEMGIZE ORI & bEERHEE B I o 1.
F 70y A ADRGE, MMF &l Uz, {2k,
R-CHOP L2 BRI 8 A 2 VBT ol HEHHR
&, ENMEREAE 5 E, FrakiRd & D et 3 HR
Db OD, PWBTERL, HFELTEELL R-
CHOP 4 ¥4 7 WilifT#, CT LiZE D%, R
BET AMee b IEEEANE 2 D9, CR &EHE L (HOB).
IR NN 1 L ERRE Ui

3) EFIDES

BT, A Q8L DAMIRHR 102 flo 5
B, 290CPTLD OFE % Bz, SRR 2% Th o
7z. WERS G EBV e & D RGEMHIRIE S 3,

M 10 EMZOBE THAE L7 (late-onset type).
R, B Y Bk koY 3E (monomorphic
type) THY, FWHHWML Y ¥ Mis kT 2 e,
FlE, LHICPSCTH ot BHIZOZA I

PSC Tk & A~ DR 2 & 0 I SE % b i Heke
LT, ®ifE, R-CHOP SUEIGITL, 2@& bk
ELRERZS CREEON:, Ihbid, ANRITEH
FEBIRHK DL  DWHETE L 5, DA RO N EEIT
BRBIORE RS 5 HEEA B 5 LE 2 i

PTLD %O REMHEORIIZ, RO HA D
%. EBV & PTLD OF3S & fe@iiilsiodiicon g
BEREM L. HECR, B s R0 &L,
A B % M L 2 A% 5 FERRSE < PR & 3Rl 3 5 7 4
LA Fh, HBECRCFERENITL, SHOIEHE
IBOFHIIO 2 > po— & L,
SBHHIC

DAEIC BT 2 WANTBRZO PTLD O#fidid &b
DTHReR, 4%, FRHMSEENE ORI

, PTLD fEHNENINT 5 & Bbh 5, RIS PTLD

B, FOIEE, U R RLEBRERICOWT SRR EA
%\, PTLD DOERRIGISIE, MMM chrBERL S
ZepHEShTBY, $BVEAKERLQRET AL
Wb,

Xk
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Abstract

Background: The aim of this study was to analyze the clinicopathological characteristics and the prognostic factors
for survival and recurrence of young patients who had undergone hepatectomy for hepatocellular carcinoma.

Methods: Between 1990 and 2010, 31 patients aged 40 years or younger (younger patient group) among 811
consecutive patients with hepatocellular carcinoma who had undergone primary hepatectomy were analyzed with
regard to patient factors, including liver function, tumor factors and operative factors. The clinicopathological
characteristics of the younger patients were compared with those of patients over the age of 40 (older patient
group). Then the prognostic factors of the younger patients were analyzed. Continuous variables were expressed as
the means + standard deviation and compared using the ¥ test for categorical variables. Overall survival and
recurrence-free survival rates were determined by the Kaplan-Meier method and analyzed by the log-rank test. The
Cox proportional hazards model was used for multivariate analysis.

Results: In the younger patients, the rates of HBs-antigen-positivity, high alpha-fetoprotein, portal invasion,
intrahepatic metastasis, large tumors, low indocyanin green retention rate at 15 minutes, and anatomical resection
were significantly higher than the same measures in the older patients. The five-year overall survival rate of the
young patients was 49.6%. The prognostic factors of survival were HCV-antibody-positivity and low albumin status.
Prognostic factors of recurrence were multiple tumors and the presence of portal invasion.

Conclusions: In younger patients, survival appeared to be primarily affected by liver function, while recurrence was
affected by tumor factors. Young patients with hepatocellular carcinoma should be aggressively treated with
hepatectomy due to their good pre-surgical liver function.

Keywords: Hepatocellular carcinoma, Young, Hepatectomy, Clinicopathological characteristics, Prognostic factors

Background

Liver cancers are malignant tumors and are the third lead-
ing cause of cancer-related death; they are responsible for
approximately 700,000 deaths per year [1]. Hepatocellular
carcinoma (HCC) has a poor prognosis and accounts for
70 to 85% of primary liver cancers [2]. Generally, there are
few opportunities for discovery of malignant tumors in
younger patients, and thus they tend to present with a
highly advanced malignancy at the time of diagnosis;

* Correspondence: shingoshimada1979@true.ocn.nejp

Department of Gastroenterological Surgery |, Hokkaido University Graduate
School of Medicine, Kita15-Nishi7, Kita-Ku, Sapporo, Hokkaido 060-8638,
Japan

() BioMed Central

nonetheless, younger patients can expect long-term sur-
vival. The definition of what constitutes a “young patient”
differs between studies [3-12]. HCC is fairly rare in youn-
ger individuals, with an occurrence rate of only 0.6 to 2.7%
in those under 40 years of age, according to Japanese re-
ports [12-14]. In Asia and Africa, which are areas with
prevalent hepatitis B virus (HBV), the frequency of HCC is
higher than in Japan [4,8,9,11,15]; however, there are still
few reports on independent prognostic factors in young
patients with HCC.

In this study, we examined the prognostic clinicopath-
ological features, as well as the prognostic factors for

© 2013 Shimada et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Cormmons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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survival and recurrence, in young patients with HCC
who had undergone hepatectomy.

Methods
Between January 1990 and May 2010, 811 consecutive
patients with HCC underwent primary liver resection at
the Gastroenterological Surgery I unit of Hokkaido Uni-
versity Hospital in Sapporo, Japan. Of these patients, 31
patients (3.8%) were 40 years old or younger, while 780
patients (96.2%) were over 40 years of age. For group
stratification, the former patients were defined as the
younger patient group, and the latter as the older patient
group. This study was approved by the Hokkaido Uni-
versity Hospital Voluntary Clinical Study Committee
and was performed according to the Helsinki Declar-
ation guidelines. The clinicopathological characteristics
and surgical data of the patients are shown in Table 1.
The indications for hepatic resection and the type of
operative procedures were usually determined based on
the patients’ liver function reserve, that is, according
to the results of the indocyanin green retention test at
15 minutes (ICGR15) [16]. Anatomical resection was
performed on patients in whom the ICGR15 was lower
than 25%. Anatomical resection was defined as a re-
section in which the lesions were completely removed
anatomically on the basis of Couinauds’ classification
(segmentectomy, sectionectomy, and hemihepatectomy
or more). Non-anatomical partial but complete resec-
tion was achieved in other cases. In all patients, sur-
gery was performed at RO or Rl. When RO and R1
resections were performed, the resection surfaces were
found to be histologically or macroscopically free of
HCC, respectively. Follow-up studies after liver resec-
tion were conducted at three-month intervals, which
included physical, serological (liver function test, serum
alpha-fetoprotein (AFP) level, and serum protein in-
duced by vitamin K absence-II (PIVKA-II)), and radio-
logical examinations (ultrasound sonography (US) and
contrast-enhanced computed tomography (CT) scan or
contrast-enhanced magnetic resonance imaging (MRI)).
Recurrence was diagnosed on the basis of the results of
contrast-enhanced CT and elevation of serum levels of
AFP and/or PIVKA-II. Extrahepatic metastasis (lung,
lymph node, adrenal gland, brain and bone) was diag-
nosed by contrast-enhanced chest and abdominal CT,
contrast-enhanced head MRI and bone scintigram. The
median follow-up period was 111 months (range, 5 to
249 months).

Statistical analysis

Continuous variables were expressed as the means *
standard deviation and compared using the x> test for cat-
egorical variables. Overall survival (OS) and recurrence-
free survival (RFS) were determined by the Kaplan-Meier

Page 2 of 7

Table 1 Clinicopathological characteristics

Young (age  Old (age P
<40 years) >40 years)
n=31 n =780
Epidemiology
Sex: Male/Female 24/7 644/136 NS
(77%/23%)  (83%/17%)
HBs-Ag positive 26 (84%) 321 41%)  <0.0001
HCV-Ab positive 1 (3%) 310 (40%)  <0.0001
Biochemical Factors
Albumin 24.0 g/l 17 (55%) 411 (53%) NS
Total bilirubin 20.8 mg/dl 17 (55%) 379 (49%) NS
ICGR15 215 3 (10%) 360 (46%) 0.0001
AFP 2200 ng/ml 16 (52%) 210 (27%) 0.0026
Tumor Factors
Number of tumors: 1 20 (65%) 522 (67%) NS
2103 6 (19%) 183 (23%)
24 5 (16%) 75 (10%)
Maximum size of tumors: <2 cm 4 (12%) 83 (11%) 0.0074
22 ¢m, <5 cm 7 (23%) 395 (50%)
=5cam 20 (65%) 303 (39%)
Macroscopic classification: simple 10 (32%) 408 (52%) NS
nodular type
simple nodular type with 10 (32%) 222 (28%)
extranodular grow
confluent multinodular type 8 (26%) 122 (16%)
infiltrative type 0 (0%) 6 (1%)
others 3 (10%) 22 (3%)
Distant metastasis positive 2 (6%) 18 (2%) NS
Surgical Factors
Anatomical resection 29 (94%) 525 (67%)  0.0021
Histological Factors
Differentiation: well 3 (10%) 114 (15%) NS
moderate 13 (42%) 430 (55%)
poor 14 (45%) 209 27%)
others 1 (3%) 27 (3%)
vpvp0 14 (45%) 569 (73%)  0.0026
vpT 9 (29%) 125 (16%)
vp2,34 8 (26%) 86 (11%)
im 16 (52%) 264 (34%) 0.0413
cirrhosis 9 (29%) 287 (37%) NS

AFP, alpha-fetoprotein; HBs-Ag, HBs-antigen; HCV-Ab, HCV-antibody;
ICGR15, indocyanin green retention rate at 15 minutes; im, microscopic
intrahepatic metastasis; NS, non-significant; vp0, no tumor thrombus in
the portal vein; vpl, tumor thrombus distal to the second branches of the
portal vein; vp2, tumor thrombus in the second branches of the portal
vein; vp3, tumor thrombus in the first branch of the portal vein; vp4,
tumor thrombus extension to the trunk or the opposite side branch of the
portal vein.
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method and analyzed by the log-rank test. The Cox pro-
portional hazards model was used for multivariate analysis.
Significance was defined as a P-value of <0.05. Statistical
analyses were performed using Stat View 5.0 for Windows
(SAS Institute, Cary, NC, USA).

Results

Clinicopathological characteristics and operative variables
Patient factors

The ratio of males to females (24:7) in the younger pa-
tient group was not significantly different from that of
the older patient group. Patients with HBV markers
accounted for most of the virus-associated cases: HBs-
antigen (HBs-Ag)-positive, 26/31 (total number in the
younger group) vs. 321/780 (total number in the older
group); 84% vs. 41%; P <0.0001. Patients who were hepa-
titis C virus (HCV)-antibody (HCV-Ab)-positive were sig-
nificantly fewer in number, that is, 1/31 vs. 310/780 (3% vs.
40%; P <0.0001) in the younger group. Although serum al-
bumin and total bilirubin levels were not significantly dif-
ferent between the groups, patients with ICGR15 =15 were
3/31 vs. 360/780 (10% vs. 46%; P = 0.0001).

Tumor factors

The younger group had significantly higher AFP levels
compared to the older group (P = 0.0026). Although the
number of tumors did not differ significantly between
the younger and older patients, there were significantly
more cases with a maximum tumor size of 25 ¢cm in the
younger group (P = 0.0072). The mean maximum tumor
diameter in the younger group in this study was 8.6 +
7.3 cm. Neither macroscopic type nor extrahepatic me-
tastasis was significantly different between the groups.

Operative variables
The rate of anatomical resections in the younger patients
was significantly higher than that in the older patients.

" Pathological factors

There were significant differences between groups in
terms of microscopic tumor thrombus in the portal vein
(P = 0.0026) and microscopic intrahepatic metastasis
(P = 0.0413) (Table 1).

Causes of death and recurrence

Among the total 811 patients, 390 (48.1%) died. The
mortality rates were 17/31 (54.8%) in the younger pa-
tient group and 373/780 (47.8%) in the older patient
group. The causes of death, which did not differ signifi-
cantly between groups, were as follows: HCC recurrence
(n = 301; 77.2%; 16 in the younger patients vs. 285 in
the older patients), liver failure (n = 36; 9.2%; O in the
younger vs. 36 in the older patients), and other causes
(n = 53; 13.6%; 1 in the younger vs. 52 in the older
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patients). In addition, two patients in the older group died
of operative complications prior to 1995. No patients in
the younger group died of operative complications.

In the younger group, 22 patients experienced a recur-
rence (71.0%). There were 17 (77.3%) liver tumor recur-
rences, with a median recurrence time of six months (1 to
27). Lung metastases occurred in 11 (50.0%) cases, with a
median recurrence time of 12 months (1 to 42); bone me-
tastases in 7 (31.8%) cases, with a median recurrence time
of 23 months (6 to 60); brain metastases in 6 (27.3%) cases,
with a median recurrence time of 20 months (10 to 61);
lymph node metastases in 3 (13.6%) cases, with a median
recurrence time of 12 months (12 to 56); and adrenal gland
metastases in 3 (13.6%) cases, with a median recurrence
time of 10 months (5 to 50).

Cumulative rates of patient survival and recurrence-free
survival

The five-year OS rate of all 811 patients was 57.1%.
The five-year OS rate and median survival time (MST)
of the younger group were 49.6% and 40 months, re-
spectively, whereas those of the older group were 57.7%
and 79 months, respectively (Figure 1). The median
RFS time of all 811 patients was 23 months, while that
of the younger patients was 6 months, and that of the
older patients was 25 months (Figure 2). Neither OS
nor RFS were significantly different between the youn-
ger and older groups, although recurrence tended to
occur earlier in the younger patients.

Factors related to long-term survival and disease-free
survival after primary hepatectomy in the younger
patient group

Table 2 shows those factors that were found by univari-
ate analysis to influence OS and RFS in the younger
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Figure 1 Overall survival curves of the younger and older
patient groups after first hepatectomy.
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Figure 2 Recurrence-free survival curves of the younger and

older patient groups after first hepatectomy.

Table 2 Univariate analyses of prognostic factors of survival
and recurrence in the younger group

Survival Recurrence
) o

Epidemiology
Sex: Male NS NS
HBs-Ag positive NS NS
HCV-Ab positive 00172 NS
Biochemical Factors
Albumin <4.0 g/! 0.0088 NS
Total bilirubin 20.8 mg/d| NS Ns
ICGR15 215 NS NS
AFP 2200 ng/ml NS NS
Tumor Factors
Number of tumors: multiple NS 0.0199
Maximum size of tumor: 25 cm 0.0034 0.0006
Macroscopic classification: except for NS NS
simple nodular type
Distant metastasis positive NS -
Surgical Factors
Non-anatomical resection NS NS
Histological Factors
Differentiation: poor NS 0.0395
vp2, 3,4 0.0108 0.0020
im 0.0058 0.0053
cirrhosis 0.0446 NS

AFP, alpha-fetoprotein; HBs-Ag, HBs-antigen; HCV-Ab, HCV-antibody; ICGR15,
indocyanin green retention rate at 15 minutes; im, microscopic intrahepatic
metastasis; NS, non-significant; vp2, tumor thrombus in the second branches
of the portal vein; vp3, tumor thrombus in the first branch of the portal vein;
vp4, tumor thrombus extension to the trunk or the opposite side branch of
the portal vein.
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group. The univariate analysis revealed that OS was sig-
nificantly related to being HCV-Ab-positive, having a
serum albumin level of <4.0 g/l and a maximum tumor
size of =5 cm, the presence of tumor thrombus in the
second and first branches and trunk or opposite side
branch of the portal vein (vp2, 3, 4), microscopic
intrahepatic metastasis, and histological liver cirrhosis of
non-cancerous liver.

Univariate analysis showed that RFS was significantly re-
lated to multiple tumors, maximum tumor size of >5 cm,
poor differentiation, the presence of tumor thrombus
above vp2 and microscopic intrahepatic metastasis. Multi-
variate analysis showed HCV-Ab-positive status and serum
albumin levels of <4.0 g/l to be independent predictive fac-
tors for OS, and multiple tumors and vp2, 3, 4 were inde-
pendent predictive factors for RES in the younger group of
patients (Tables 3 and 4).

Discussion

In this study, the younger patients with HCC who
underwent hepatectomy were more likely than the older
patients to be HBV-positive, to have large tumors with
portal invasion and to have high AFP, although they also
retained better liver function than the older patients.
Despite the significant difference in tumor progression,
neither OS nor RFS were significantly different between
the two groups, although recurrence tended to occur
earlier in the younger patients. Multivariate analysis
showed HCV-Ab-positive status and serum albumin
levels of <4.0 g/ to be independent predictive factors for
OS, and multiple tumors and vp2, 3, 4 were independent
predictive factors for RFS in the younger patients.
Therefore, young patients with hepatocellular carcinoma
should be aggressively treated with hepatectomy due to
their good pre-surgical liver function.

In the younger group of patients, HCV-Ab-positive
status and low serum albumin levels were the liver-
function-related factors that were found to be signifi-
cantly unfavorable in terms of OS, while multiple tumors

Table 3 Multivariate analyses of prognostic factors of
survival in the younger group

Risk factor P-value Hazard 95% Cl
ratio

HCV-Ab positive 0.0196 59816  1.927 to 1856.714
Albumin <4.0 g/I 0.0296 6.665 1.207 to 36813
Maximum size of tumor: 25 cm NS 0.381 0.025 to 5.697
vp2, 3,4 NS 2313 0420 to 12.738
im NS 14563 0951 to 222939
cirrhosis NS 1.037 0.149 to 7.200

dl, confidence interval; HCV-Ab, HCV-antibody, im, microscopic intrahepatic
metastasis; NS, non-signficant; vp2, tumor thrombus in the second branches of the
portal vein; vp3, tumor rhombus in the first branch of the portal vein; vp4, tumor
thrombus extension to the trunk or the opposite side branch of the portal vein.
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Table 4 Multivariate analyses of prognostic factors of
recurrence in the younger group

Risk factor P-value Hazard 95% ClI
ratio

Number of tumor: multiple 0.0415 51312 1.163 to 2264.565

Maximum size of tumor: 25 cm NS 3210 0.353 to 29.152

Differentiation: poor NS 2.796 0450 to 17.043

vp2, 3, 4 0.0253 13517 1.380to 132442

im NS 0.137 0.005 to 3.541

Cl, confidence interval; im, microscopic intrahepatic metastasis; NS, non-significant;
vp2, tumor thrombus in the second branches of the portal vein; vp3, tumor
thrombus in the first branch of the portal vein; vp4, tumor thrombus extension to
the trunk or the opposite side branch of the portal vein.

and vp2, 3, 4 were the tumor-related factors that were
significantly unfavorable in terms of RES; moreover,
these findings were obtained by both univariate and
multivariate analyses. Although most of the younger pa-
tients had advanced tumors, no differences were found
between the younger and older patients in terms of OS.
These results indicate that aggressive and curative liver
resection should be performed for young patients with
HCC, because most young patients retain good pre-
surgical liver function.

The definition of who should be classified as a “young
patient” with HCC remains controversial. In the litera-
ture, the definition of a young patient with HCC has
tended to be a patient aged 40 years or younger
[4,8,10-12,14]. Cases of HCC in such patients are com-
paratively rare, for example, HCC occurs in only 0.6 to
2.7% of this age group in Japanese reports [12-14]. In
other countries, the reported rates of HCC in this age
range are as follows: 8.6% (40 years and younger) in
Singapore [11], 10.9% (under 40 years) in Taiwan [8] and
6.5% (40 years and younger) in Hong Kong [4]. Thus most
of the existing reports have been from Asia, and they show
a difference in frequency among regions. There appear to
be many young patients in Asia with HCC who are HBV-
positive; HBV is an underlying disease of HCC in young
patients, and many carriers live in Asia [17].

Many young patients with HCC have HBs-Ag, that is,
up to 71.4 to 100% [3-5,7-11,14]. Meanwhile, cases of
HCV-Ab-positivity plus HCC among younger patients
are reported at rates of 0 to 10% [4,5,7-10,12,14], which
is much lower than the range for older patients. Rates of
Child-Pugh A are 69.1 to 92.3% among younger patients
[4-6,8-12], which is higher than the range in older pa-
tients. It has been reported that histological hepatitis or
cirrhosis of non-cancerous liver is significantly less com-
mon in younger hepatectomy patients than in older hep-
atectomy patients among cases with HCC [3,4,12].
Though HCC is generally found by medical examination
or follow-up of liver function, in most young patients,
HCC is found by symptoms such as pain and/or
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palpation of an abdominal mass [11,14,18,19]. Accord-
ingly, members of the younger patient group in this
study had larger tumors than the older patient group.

This study revealed that the rate of cases related to HBV
was 93.5%, and the rate of HBs-Ag-positive cases was
87.0%. The MST of the younger group was 40 months,
and the five-year OS rate was 49.6%. These results did not
differ significantly from the previously reported MST and
five-year OS rates of 27.8 to 52.5 months and 30.5 to
54.8%, respectively, among cases of liver resection for HCC
across all ages [20,21]. Therefore, it appears likely that
aggressive and curative liver resection contributes to
prolonged prognosis.

In regard to tumor factors, several studies have
reported that more young than old patients have
high AFP levels, that is, the rates of cases in which
AFP is equal to or exceeds a value of 400 ng/ml
range from 52.6 to 82.0% [3,7,9-11,14], and rates for
an AFP of >10,000 ng/ml range from 31.6 to 60.0%
[3,10,11,14]. In addition, younger patients tend to
have larger tumors than older patients, with the
maximum diameter of tumors being 6.9 to 12.7 cm
in younger patients [3,4,7,10,12,14]. Cases showing
portal invasion count for 45.0 to 100% [10-12,14] of
younger HCC patients. In the present study, the
younger patient group had higher AFP levels and lar-
ger tumors, was more likely to have portal invasion
and showed better liver function than the older
group, as has been reported elsewhere [3,7,10-12,14].
It has also been reported that cases with high AFP
levels have a poor prognosis due to a correlation be-
tween tumor size and AFP [22].

As regards prognostic factors, Chen et al. reported
that hepatectomy was a significant favorable prognostic
factor among HCC patients aged 40 years and younger
[8]. As regards other prognostic factors, AFP [8,11], por-
tal invasion [8,11] and reserved liver function [8,11,12]
have been reported, although these remain controversial.
In this study, prognostic factors related to OS were
HCV-Ab-positive status and low serum albumin levels,
and prognostic factors related to RFS were the number
of tumors and vp2, 3, 4. It has been suggested that liver
function preservation primarily influences survival, and
tumor factors influence recurrence. Furthermore, while
the time to recurrence in the younger patients was
shorter than that in the older patients, the RFS of the
younger group tended to overtake that of the older
group in the long term. The recurrence rate was 71%,
and the site of recurrence was almost always the liver.
This rate was comparable to those of other reports,
which ranged from 60.2 to 78.2% across all ages [20].
The results to date suggest that aggressive treatments,
including re-hepatectomy for recurrence, contribute to
an improvement in the long-term prognosis.
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Moreover, in order to improve prognosis, we should
take care to perform aggressive resections, and should
also make note of cases with a background of potentially
liver-affecting hepatitis B. Chuma et al. reported that the
quantity of HBV-DNA and non-treatment for HBV were
risk factors for a recurrence of HCC [23]. Li et al
reported that one-year and two-year RES rates were
23.3% vs. 8.3%, and 2.3% vs. 0%, respectively, in a treat-
ment group receiving lamivudine for HCC due to con-
current hepatitis B vs. a control group [24]. Therefore,
viral treatments in combination with cancer treatments,
including resection, are important to consider.

There have been few reports on liver transplantation
for young patients with HCC. The reason for this lack of
information is likely to be that younger patients have
relatively larger tumors and, therefore, they tend to have
tumors exceeding the Milan criteria. Ismail et al
reported that the outcomes of liver transplantation were
better than those of liver resection among patients
with HCC who were aged 2 to 27 years, namely, the
OS rates were 72% vs. 40%, and the RFS rates were
91% vs. 30% [25]. It was also reported that primary
liver transplantation for children with HCC without
extrahepatic lesions has a good outcome, even if the
tumors exceed the Milan criteria [26]. An accumula-
tion of future cases is expected.

As noted above, many young HCC patients present
with advanced tumors and unfavorable prognostic fac-
tors. In a study on 16 patients who received liver trans-
plantation for HCC and who had low differentiation and
vascular invasion beyond the Milan criteria, Saab et al.
reported that those receiving sorafenib (n = 8) had one-
year OS rates and RFS rates of 87.5% and 85.7%, versus
62.5% and 57.1% for the control group (n = 8) [27]. It is
expected that supportive treatment with molecular tar-
get medicine after liver resection or transplantation
could contribute to a prolonged prognosis.

Conclusions

In our younger patients with HCC, survival appeared to
be mainly affected by liver function while recurrence
was mainly affected by tumor factors. Young patients
with HCC should be offered aggressive hepatectomy due
to their relatively preserved liver function.
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Abstract

Biliary atresia (BA) is one of the major hepatobiliary ab-
normalities in infants and one of the causes of hepatic
osteodystrophy. Bone disease may be caused by the
malabsorption of calcium and magnesium by vitamin
D in hepatobiliary diseases in which bile flow into the
intestines is deficient or absent. Bone fracture before
Kasai hepatic portoenterostomy or within one month
after the procedure in an infant with BA is very rare.
We herein report two infants: one infant with BA who
initially presented with a bone fracture before Kasai he-
patic portoenterostomy, and the other at 4 wk after Ka-
sai hepatic portoenterostomy, and also provide a review
of the literature. Moreover, we conclude that clinicians
should consider BA in infants with bone fracture during
early infancy.

© 2012 Baishideng. All rights reserved.

Key words: Biliary atresia; Bone fractur; Hepatic osteo-
dystrophy; Kasai hepatic portoenterostomy; Vitamin D

(4 4

33;:'",@ WIH | www.wjgnet.com

deficiency

Peer reviewers: Qiang Liu, PhD, Vaccine and Infectious Dis-
ease Organization, University of Saskatchewan, 120 Veterinary
Road, Saskatoon, Saskatchewan, S7TN 5E3, Canada; Pietro In-
vernizzi, MD, PhD, Division of Internal Medicine and Hepatobi-
liary Immunopathology Unit, IRCCS Istituto Clinico Humanitas,
via A. Manzoni 113, 20089 Rozzano, Milan, Italy

Okada T, Honda S, Miyagi H, Minato M, Taketomi A. Hepatic
osteodystrophy complicated with bone fracture in early infants
with biliary atresia. World J Hepatol 2012; 4(10): 284-287
Available from: URL: http://www.wjgnet.com/1948-5182/full/
v4/110/284.htm DOI: http://dx.doi.org/10.4254/wjh.v4.i110.284

INTRODUCTION

Clinical findings in children with biliary atresia (BA) chat-
acteristically include jaundice and acholic stools at 1 ot
2 mo after birth!". Osteodystrophy is a well-recognized
complication of chronic liver disease. BA is one of the
major hepatobiliary abnormalities in infants and one of
the causes of hepatic osteodystrophy'".

Vitamin D is hydroxylated at the carbon 25 position
to form 25-hydroxy-vitamin D (25-OH-D)?. This occurs
primarily in the liver”. Bile is important for the intestinal
absorption of calcium and magnesium because it is nec-
essary for the absorption of vitamin D",

In chronic liver disease, particulatly whete there is
chronic cholestasis, generalized skeletal demineralization
or rachitic change is seen”. Multiple spontaneous frac-
tutes of both the ribs and long bones have been reported
in such infants. Furthermore, bone fractures are some-
times noted in patients with BA in the end-stage before
liver transplantation”. However, bone fracture before
Kasai hepatic postoenterostomy and within one month
after the procedure in infants with BA is very rare.

We report two infants: firstly, a patient with BA who
initially presented with bone fracture before Kasai he-
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Figure 2 Plain skeletal radiographic features at the 7 d after hepaticoje-
junostomy in the case 1. Anteroposterior (A) and lateral (B) plain radiographs
showing a displaced fracture (arrows) of the right distal femur.

patic portoenterostomy, and secondly, a patient with the
onset of bone fracture within one month after Kasai he-
patic portoenterostomy, and also provide a review of the
literature.

CASE REPORT

Case 1

A girl was born vaginally at 39 wk gestation, weighing
2522 g. She presented with neither jaundice nor acholic
stools. The infant was fed human milk. She was well
nourished but was observed to have jaundice at a medi-
cal check-up at 1 mo of age. Abdominal ultrasonography
(US) and computed tomography showed a sufficiently
large gallbladder. Total and direct bilirubin (DB) de-
creased gradually at the follow-up checks. The patient
presented with acholic stools and increased jaundice at
the age of 5 mo, and was subsequently admitted to our
institution for further examinations. Laboratotry studies
upon admission revealed the following: asparate ami-
notransferase (AST) 337 IU/L (normal range), alanine
aminotransferase (ALT) 241 TU/L (normal range), total
bilirubin (IB) 11.3 mg/dL, DB 7.4 mg/dL, alkaline phos-
phatase (ALP) 5,547 IU/L (normal range), y-glutamyl
transpeptidase (y-GTP) 457 IU/L (normal range), choline
esterase 192 TU/L (normal range), and serum calcium 8.1
mg/dL (normal range). There was severe jaundice noted
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Figure 1 Intraoprative and
imaging features. A: On lap-
arotomy, the liver was brown
and firm with a dull edge,
suggesting cholestasis; B: In-
traoperative cholangiography
revealed a patent gallbladder
(arrow) and no patency of the
extrahepatic bile duct.

at the conjunctiva. The findings on abdominal US were
unevenness on the livet surface and an atrophic gallblad-
der which did not contract after the feeding of milk.
Magnetic resonance cholangio-pancreatography (MRCP)
revealed dilatation of neither the common bile duct nor
intrahepatic bile duct. Therefore, BA was suspected based
on these findings, and the infant underwent an explor-
atory laparotomy at 182 d of age. The patient started oral
vitamin D at 173 d of age.

On laparotomy, the liver was brown and firm with a
dull edge, suggesting cholestasis (Figure 1A). Intraopera-
tive cholangiography revealed a patent gallbladder and
no patency of the extrahepatic bile duct (Figure 1B). The
macroscopic findings showed that the bilateral hepatic
ducts and extrahepatic bile duct consisted of only rem-
nants. The infant was diagnosed as BA (Hbq/)[sl based
on cholangiographic and macroscopic findings. The rem-
nants were totally removed en block and a Roux-en-Y
hepaticojejunostomy was performed with a Roux loop of
60 cm applied antecolically. Microscopic findings of the
liver biopsy specimen were pre-cirrhotic.

The patient could not move her right leg 1 d before
the laparotomy, and a plain skeletal radiograph of the
femur was performed 7 d after the HJ, when the general
condition of the patient was stable. A displaced fracture
of the tight distal femur was shown by the plain radio-
graph (Figure 2A and B). Hepatic osteodystrophy was
suspected based on the fact that there was no history
of femur trauma and the patient suffered from chronic
cholestasis. Child abuse by the family was not considered
from the situation. Callus formation was seen 8 d after the
application of an immobilizing plaster bandage (Figute
3A). The plaster bandage was removed after 20 d and the
fracture of the right femur was cured at 6 mo post frac-
ture (Figute 3B and C). The patient coughed up blood due
to the perforation of esophageal varices and underwent
a living-related liver transplantation at 10 mo of age. The
postoperative course of living-related liver transplantation
was uneventful and she is currently well at 4 years of age.

Case 2

A girl was born vaginally at 36 wk gestation, weighing
2310 g. She presented with neither jaundice nor acholic
stools. She was well nourished but was observed to have
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