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Transcatheter Arterial Chemoembolization
for Hepatocellular Carcinoma: Current Status and Future
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Abstract

Transcatheter arterial chemoembolization (TACE) for hepatocellular carcinoma has become the
most common therapeutic option for inoperable HCC world-wide. However, HCC frequently recurs
after TACE. One important cause of tumor tissue survival following TACE is thought to be portal
venous supply to tumors when the hepatic artery is embolized. Ultraselective TACE (TACE at the
most distal portion of the subsubsegmental artery of the hepatic artery) has therapeutic effects that are
sufficient to induce necrosis of non-tumorous liver parenchyma, because a relatively large amount of
embolic materials is injected with slight force not only into the artery, but also into the portal vein.
Excellent local control can be achieved in tumors with marked portal vein visualization. Selective TACE
is also effective for localized tumors larger than 5 cm in diameter, although TACE through extrahepatic
collaterals is frequently necessary. To perform effective TACE, intraprocedural monitoring of the
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embolized area is necessary using CT or cone-beam CT. The combination of TACE and an
antiangiogenic agent may be promising to enhance the therapeutic effects. The microsphere is also an
attractive agent to facilitate the selective embolization of tumor vessels. We should select the most
effective treatment strategy according to the individual conditions in the future.

Key Words: Hepatocellular carcinoma Transcatheter arterial chemoembolization (TACE), Cone-beam

CT, Antiangiogenic agent, Microsphere.

& U & (£

T B IRAL 5284 981 (transcatheter arterial
chemoembolization: TACE) %, Yamada 5" ®#
HLGk, FARez AR (8 (835
HRh e LT, RRIZn R L7z
AIFTIEERYE L LT ¥ F— )b & HiEH]
DOREHE T TF VAR DM 2T 50
MM Td 5%, FAE, WOk TIEERIRZERY
BRe p 9 4 Y-90 microsphere 72 & D
L WEERPIEAMEH S UL LY, KRIFTHEKR
RERWEIE A BT ENLFETH L. A
TIFHED IO NATFERAIZHLY LA TV 58
FUY TACE % Hla2, TACE O3LK & 44D
IO X R 5.

FEAEICSE (75 TACE OEE|

TACE [ FFMARE 2 IFREICRT L, Hhd B\
X7 2 A P BER) I (radiofrequency ablation:
RFA) (129647 L CHiAT S b, HFRICTFiR° RFA
TROFFIFLIH T 21HH T, TACE (3HuG
M7 E 285 TH Y, TACE OIHBAEAIF
EABOFREEELTWLE Vo THBST
[E7 .

TACE Ot et & LCid, B L7ziEs I
% L CIZ/FAT ablation #4512, HEFTHITIZPUE
#|® drug delivery system & L TO%ENZER
wiE . JHEZET A KT 4~ TlE, TACE I
JEEARE A 2, 3 CHEEE23em Lk, $5%
WIE AL EOIEFNHERE S T WA, Zh
\Z TACE O RFT#IR A RFA ICHRTH % L v
) BFEPRIMICE ST WS, L LAEFD
RFA DFETIE, 261D 5\ 132 cm DL EOfFES;
T2 TACE 25 ST % b DAL, —

T D & O T, FIEEFE 2.4cm OH
AR C O RFA BRG0P F5E R
36% LY, 12789 2 iEEIRE TACE D ifE & K
EN7R Y, AT RFA DS KEHMIE S v T
HIED RO,

EBEIRK) TACE

I TACE (ultraselective TACE; i 4 [X
Bk & YRR L~V T TACE) 12, BRF L7248
WCTOBIRMIRFEIREREZ BIETHETH D,
FF 6cm LLY, 5MELUTF ORESEANEIG & 72 5.
FHEHOF#HE LT 1) M 7ur7—TV%
ik Ik L ) R ECIA, 2) U ES F—
IVATUREAIR A % ZER IS O PR S il Hh & A
% E TRARICIEA, 3) 0.2~0.5mm |2 L7z
Y55 ARy VA CHREME % 5541228
8, T EDid A0,

HEE 355 5350 D 15 43 b 7 350 30 W AR R 3
(&, BIRE PIIROW S HREE 2T A, F72
WL NAT & 72 o TV B BT EE O PR
A%, BENRIGEE RIS S mE & LT Lo
WELH DY, BUIHEIIRIMGTIC O TEEWE
REAT D (ZENEAN) 20T, chso
TR BIGHAIRITZ L.

IR STEA SN EF F—= Lo —EBig,
R R B 72 & DREAF O BDIR IR A< E
PBr O A &l L CPIRPIICIEA L, PR
ML % 55 S 229, KIS T — T
WP B LUEZE DI RBBREEIC) B P
ZIEANT D& (REBIIEA), TEBIMIH P~ DF
AEDHNNS 57203 T <, FBOMIRBIANN
DOMARDHEINT 5. 2o ¥F F—=)Lvo—
ISERBIIRY & B3 5. i THEB O
BIEGE /NS TF VAR ITERT LS



TACE for HCC

& T, BIRFIIRFEIREZERDTRE L 22 1), JESE &
JFFEE 2 GOl LS. Ll ¥
F = VSIS 65 % FHIMAD R 2 B % &
R IFEE b RES 5720, LER/INROMH
WIEAT S L) 18D 5.

TACE HOFfRiEE & BRThR & ORIR

2001 4F-8 H725 2006 4F- 12 H ORIZIHEHFE S 1L
7= Child-Pugh A & % \& B, JEEFH T T3 LT
(T1/T2/T3=42/97/37), #¢ KMEHE6cm LT
(35 2.7cm), BEEMEE S ELT (4 1.7 )
D176 51 T D BFE AL, 14F97%, 34F
82%, 54 55%, 74 34%THY (M1), F5
HIZ 118 BIASSELE L 7278, 2 DOWERILHAFE 70
B, FFEAS4 16 B, AL i 6 7, fiipse 22
BlITH 7.

FH AP OMPRMEH O & /TR RO %
D722, HBEINA TACE % JitifT L 725 cm LA
T 292 FEFIT, ARv MRETOEREOM
MREB: DR OREE, % L (Grade 0), HE5E
P (Grade 1), ZERISIZIZENED 5\ I
FERI A 8 2 7o 4 (Grade 2) @ 3 B2 404H
L, BATFEEEEZ R L7-. Grade 213 138 #%H)

(%)

315

(47%), Grade 11 122 #% #j (42%), Grade 0
1 32 F5ET (11%) 12780 B, Grade 0 DHIZ
1L 2RI T E OB LB A E F T
7z. Grade 1, 2 TO 5 F{ATFZERIIZN TN
19%, 43% T& > 72%%, Grade 0 TIZ34ET74%
LERICHRE A RO (M2, F KO
Grade 2 JEBITIX, #EEHIZHFHIZEE b s
I 955 50T 2 I 92 D AR L & i 2 7R 72
(°3).

FEBS, TACE f2I12WIB: L 72 JEB OMMRIZEA T
1%, Grade 2 D45 #5HETTHERSE I EARR 722 1T
BWIIEE DR S Y, NIFECIEPIREN E <
F4312) ¥ F =V A%E AT & UL RFA (2P
s B BTN EME SN B S, FIRG H OREE
32y ME— VT ERVEBDHFAET H T &8
REDFGHTH 5.

i~ KB (S 2R RERIR

200043 H 225 200847 H OMIZIHHE S 7z
Child-Pugh A &% % \» & B, Vp0, Vv0, BO, #%
KEEES5em L b (P15 7.7 cm), TS 3
LT CF35 1.3 1) o 30 BT BRE AR,
14E82%, 34 74%, 64E33% CThH 72", #%

1004

40

X1

60

T 7 T 7 L L
80 100 120 140

AR (R)

Superselective TACE Tl L 7= 176 BT A A=



P,

316 A L T /i
(%)
\ 100
- @ CBCTI42006.55 %
- Coeer Grade 0 (n=32, 11%) P <0.0001*
7 74% -
Grade 0 i 66% 66%
E -
@ 5 Grade 1 (n=122, 42%)
. BTO0T 38% 4%  42%
Grade 1 % |
F 19%  19%
; 6% P =0.0150*
Catheter 0 Grade 2 (n=138, 47%)
+ - T T T T T T T T T T T
Grade 2 0 10 20 30 40 50 60

%ﬁ Fﬂﬁ (ﬁ ) *Generalized Wilcoxon test

M2 TACE HoMIRIGIHOFEE & BT & OBIFR GCRK9, 10 X 1 FFT 2 T LIS

Wb JHAMEIE RS O TACE 25 21 61 (70%)
THEERY, 1461 (47%) Ti3#H TACE B
VZIFAMANEEE 20 5 OALIMAST TIZFRD 5 L7z,
% 72 3 BITIIEEIBIC 72 o 72l R0 IR A~ D %
PIZX D, BEHMRFLF—VFFELZ FFICK
R OESEOE (4% TiE 6cm M b), —iH
MM T 5 L EE R 2 A 05 1) A
D %728, 438 TACE % 5t 4 2 LEHDH 5
(X1 4).

FHEHPOI—-2E—LCT DERAM

Sasaki 5 O TIX®, 5cm LT O
46 9% | Mot/ NIRFE B & 5RO, EIEAEDS 2.5 cm A
DbDOTIE, K5E7 1 6% BT EHESE 25
S5mm UNICHEEL TV 2oLy, &
WAL L Cld 2.5 cm Kl OIES Tl R 5
mm, N EODDOTIIRE Lem & 350708
ZETHY), THIFBRER T CT Coan
TG T 5 L E X BN,

VAR 7 T v BSOS A s 25 18 &
W72 32— ¥ — 24 CT(cone-beam CT: CBCT) %
MBI HEA L, 4132006455 H £ 0
TACE \Z3EA L7z, @ CBCT O 135
DOCTIZETFLZRIEZ N 00 YA L,
F RN ) RIS S, TACE (2
BT 5 CBCT O&%ENL, MG EitEwRZE

AR & W20, REME OFE, e
FOE=81) v 7 THHY. FRIZERML N
WA T =T IV EEDIUTHED 51T &, FERIE
DE=Y) ¥ T OEZWDET. B A O
HLTWwE7a s 4 7DOCBCTDAF v VI
BL5.280C, Il ARSI C MR A ] BE
THY, HEORHMTH S a0 F g% mEEIC
i CTE 5. FoME SR CHEREG T RO %
VN LT, CBCT S T ISR
TACE "W fgCH A, S 512 TACE HHEV 7 b
(XA M O[] 578 R° working view D HLE A
HThY, FHEMIEMF SIS, CBCT O
T, BWEmEEEomE, T2 FRA Vb
OWIEAL, IR IR O RIS REE 72 5
(5).

TACE ReBIDFEE

B~ = 2 7 IVEE 2 T, FFATRZS IS
BWTIL, 1) TACE % @Y HEfT L7212 b B
bo, B (7272012 AUE) OCTIZT
JEF F—VOAEPAE G0%LLT) OWh
A2 ML <, 2) TACE fifrEf (72721
17 AU OCTIZT, T ICHRENZE
W 256752 ML EH <, DA TACE &~
o & EF STz HER TACE ORI FHIMAYT:
THY, PEAIOZRENI LRV EEZ SN TY



TACE for HCC

3 /NIRRT IS TACE
A, CTIZTHR BB 20 mm KON 720 5 (KED). B, ARTBIIRE R CLIER 4
AR D TR HHAE SN TS, C.o SHRFEIMAE % 3R L TACE % fiifT L7z ZEfelic
WEPIREA S EEICHIE ST b (Grade 2). D. 1O CT TIREEICESIEED) ¥
K= 2R L CTwA. E. 6454 % A0 CT THIEZ RO, FFICFZE - Bb 1K
WU % 70 5 (FD).

317



318

E F
M4 KBRS %5910 TACE

A, CTIZTHEEC 7235 B 116 mm KOMES 2520 5. B, JEIEB)IREZ CIIES AT
B, FEIIR, ZEEESMUER S EICRESNTH Y, M TRERREEIIRD S b 5o
ENTw/a Co 14 AT 3 M58 TACE %17 L7z, JEEIIEEREES ) U F— LM
L TwWa. D. 97 ARSI Z R0, K T HIREIRCIFEIR 2 & O 5o 72, E.
TE T RERREIIR % 560 TN TACE & 1647 L7z B #IEGHE L D 1457 » H14o CT TI3EEI 75
mm (ZHEN L, WS fsE R R0 2,



TACE for HCC

X5

E F

#EINAY TACE & CBCT OfEH

A. CBCT TOREIRMEMIRER T CT THFZ EXIRIZ 1I5mm KOFREZ 2D 5 (KFH)). B. £
HTBIIR S 52 Cldf e b X & 0 SR8 SN A HEE % 780 5 (RED). C, D. 2 ROFEFEMIE /53
3N TACE % JifT L7-. E. TACE #® CBCT I, JEBG I T074a%eliz b > TERENRTWA.
E 2% A%® CT TldEs & BRFEEICEREIC) 4 F— U ER L, S22 HR 2700 %
V (Window/Level #7255 oK), KENZ 44E 8 » AHiZEBEIRA) TACE THE L7/ MNP Z R,

319



320 ]

7273, AR 7 o THUER ORI X U ik
RIZEDR DD EDVWAS P E Lo TEPY.
fit o T TACE RNIGBIDOHIZ I HEHIAISHI A E £
NBW RS 5. LTREBRINIRE L LT
O TACE D5 8RR EN % 72, TACE
RPHNCHIES 2HERITIE, RO,

LY RO T — T VAN, FFIMUEIRE % 1
K b7 &“@Iéi%:ﬁ’) LEDHY, TNTH
RIRDIZ LW a2, BRI 2
& 0)1@0)(::{’5(2%@5#3“5.

B X B Z

TACE #1213 MM o 145 A 7 A0 A 184 5k 1R 7
(vascular endothelial growth factor: VEGF) 7%}
3 %75, TACE ANSECIEiGs#HT & ) VEGF
DEETHRERO LA LEZE L W DS NT
WA, BB Y O L7200 TS L
TACE O AEHLEINEH ZEDO TV 573, H
L CIIRNR I 2 PE I TRIE T > T,
T 723 H % M ¥ — X (drug-eluting bead:

X

1) Yamada R, Sato M, Kawabata M, Nakatsuka H,
Nakamura K, Takashima S. Hepatic artery emboliza-
tion in 120 patients with unresectable hepatoma.
Radiology 1983; 148: 397-401.

2) Satake M, Uchida H, Arai Y, Anai H, Sakaguchi H,
Nagata T, Yamane T, Kichikawa K, Osaki Y, Okazaki M,
Higashihara H, Nakamura H, Osuga K, Nakao N,
Hirota S. Transcatheter arterial chemoembolization
(TACE) with Lipiodol to treat hepatocellular carci-
noma: survey results from the TACE study group of
Japan. Cardiovasc Intervent Radiol 2008; 31: 756-761.

3) Lewis AL, Gonzalez MV, Lloyd AW, Hall B, Tang Y,
Willis SL, Leppard SW, Wolfenden LC, Palmer RR,
Stratford PW. DC bead: in vitro characterization of a
drug-delivery device for transarterial chemoemboliza-
tion. J Vasc Interv Radiol 2006; 17: 335-342.

4) Salem R, Thurston KG, Carr BI, Goin JE,
Geschwind JE Yttrium-90 microspheres: radiation
therapy for unresectable liver cancer. J Vasc Interv
Radiol 2002; 13: S223-5229.

5) HANFIRESHE. BRI 35D a2

(1 S|

DEB) (I3 MM E b/ L DEFEETD
advantage |72\ & 9 TH 2 9%%, ERIE TR 1%
WI—TH L0 HE LZDOME % IEMEIC
%T%f‘ X, BRHOBRARICOEND. 5%

%, MNEICHOA R WER TR EF F— 1%
ﬁwti U TACE, H~KEITEH DL LW iE
#7 ClZ DEB-TACE, iR B K2 5 Clddn
JEF) 266 L %\ bland TAE &, SEGIZIE L7z
FERRWPE R FEBEDE NI HPNEEL 72 5T
H5HI.

b U (I

TACE I 3AFL TR SN RICEN A ER
TEREANTTTH Y, IFEEZEE & & OIS
Lf%t eap:: ﬁmnmE%amTﬁm®%K
ZE, HERIRRBERZ T A GG
ir‘u: L7278, #4761%° TACE ANz WT
1, HFHVLEEIFESN TR, 5 TR
DB RERIRZERRYE DE A X BB
] FACHIRE L 72w,

(73

A N7 A4 2 20094FFER. AR &I, 2009; 12-13.

6) Yamakado K, Nakatsuka A, Takaki H, Yokoi H, Usui
M, Sakurai H, Isaji S, Shiraki K, Fuke H, Uemoto S,
Takeda K. Early-stage hepatocellular carcinoma:
radiofrequency ablation combined with chemoemboli-
zation versus hepatectomy. Radiology 2008; 247: 260-
266.

7) Tateishi R, Shiina S, Teratani T, Obi S, Sato S, Koike
Y, Fujishima T, Yoshida H, Kawabe T, Omata M.
Percutaneous radiofrequency ablation for hepatocellu-
lar carcinoma: an analysis of 1000 cases. Cancer 2005;
103: 1201-1209.

8) Kim SH, Lim HK, Choi D, Lee WJ, Kim SH, Kim M],
Kim CK, Jeon YH, Lee JM, Rhim H. Perctaneous
radiofrequency ablation of hepatocellular carcinoma:
effect of histologic grade on therapeutic results. AJR
Am ] Roentogenol 2006; 186: S327-S333.

9) Miyayama S, Matsui O, Yamashiro M, Ryu Y, Kaito
K, Ozaki K, Takeda T, Yoneda N, Notsumata K, Toya D,
Tanaka N, Mitsui T. Ultraselective transcatheter
arterial chemoemboliza-tion with a 2-F tip microcathe-



TACE for HCC 321

ter for small hepatocellular carcinomas: relationship
between tumor recurrence and visualization of the
portal vein with iodized oil. J Vasc Interv Radiol 2007;
18: 365-376.

10) =L:B1. TAE. Bl 2009; 54: 380-390.

11) Ekelund L, Lin G, Jeppsson B. Blood supply of
experimental liver tumors after intraarterial emboliza-
tion with Gelfoam powder and absolute ethanol.
Cardiovasc Intervent Radiol 1984; 7: 234-239.

12) Nakamura H, Hashimoto T, Oi H, Sawada S. Iodized
oil in the portal vein after arterial embolization.
Radiology 1988; 167: 415-417.

13) Terayama N, Matsui O, Gabata T, Kobayashi S,
Sanada J, Ueda K, Kadoya M, Kawamori Y.
Accumulation of iodized oil within the non-neoplastic
liver adjacent to hepatocellular carcinoma via the
drainage routes of the tumor after transcatheter
arterial embolization. Cardiovasc Intervent Radiol
2001; 24: 383-387.

14) Miyayama S, Mitsui T, Zen Y, Sudo Y, Yamashiro M,
Okuda M, Yoshie Y, Sanada T, Notsumata K, Tanaka N,
Matsui O. Histopathological findings after ultraselec-
tive transcatheter arterial chemoembolization for
hepatocellular carcinoma. Hepatol Res 2009; 39: 374-
381.

15) Miyayama S, Yamashiro M, Okuda M, Yoshie Y,
Sugimori N, Igarashi S, Nakashima Y, Notsumata K,
Toya D, Tanaka N, Mitsui T, Matsui O. Chemoemboliza-
tion for the treatment of large hepatocellular
carcinoma. J Vasc Interv Radiol 2010; 21: 1226-1234.

16) Sasaki A, Kai S, Iwashita Y, Hirano S, Ohta M,
Kitano S. Microsatellite distribution and indication for
locoregional therapy in small hepatocellular carci-

noma. Cancer 2005; 103: 299-306.

17) Miyayama S, Yamashiro M, Hattori Y, Orito N,
Matsui K, Tsuji K, Yoshida M, Matsui O. Efficacy of
cone-beam computed tomography during trasncathe-
ter arterial chemoembolization for hepatocellular
carcinoma. Jpn J Radiol 2011; 29: 371-377.

18) HAFE Y& FESHE~y =27 VE2M |
nl o EERE, 2010; 118-120.

19) Yodono H, Matsuo K, Shinohara A. A retrospective
comparative study of epirubicin-Lipiodol emulsion and
cisplatin-Lipiodol suspension for use with trascatheter
arterial chemoembolization for treatment of hepatocel-
lular carcinoma. Anticancer Drugs 2011; 22: 277-282.

20) Miyayama S, Yamashiro M, Shibata Y, Hashimoto M,
Yoshida M, Tsuji K, Toshima E Matsui O. Comparison
of local control effects of superselective transcatheter
arterial chemoembolization using epirubicin plus
mitomycin C and miriplatin for hepatocellular carci-
noma. Jpn J Radiol 2012; 30: 263-270.

21) Sergio A, Cristofori C, Cardin R, Pivetta G, Ragazzi
R, Baldan A, Girardi L, Cillo U, Burra P, Giacomin A,
Farinati E Transcatheter arterial chemoembolization
(TACE) in hepatocellular carcinoma (HCC) : the role
of angiogenesis and invasiveness. Am ] Gastroenterol
2008; 103: 914-921.

22) Sacco R, Bargellini I, Bertini M, Bozzi E, Romano A,
Petruzzi P, Tumino E, Ginanni B, Federici G, Cioni R,
Metrangolo S, Bertoni M, Bresci G, Parisi G, Altomare
E, Capria A, Bartolozzi C. Conventional versus
doxorubicin-eluting bead transarterial chemoemboli-
zation for hepatocellular carcinoma. ] Vasc Interv
Radiol 2011; 22: 1545-1552.



322 =M

— E&E7O074—-)

w1l 4BA  Shiro Miyayama
FrlE - W ARG A SR e U ARRL - EARER

s JE 1986 4F 3 A SHUAER R A,
1986 4F 4 H  AnRRFEFA I HREHA AR
1988 4F 4 H  tRHIRAE SR BE U RRHE H
1989 4 A &Il F ol st 5
1990 4F 4 H 0 S e RURHBRHE R 0
1991 4F 4 H SIRRFEESE SR B
1993 4F 4 H  ERRFESFIE AT
1994 4 4 F fR IR E SR BE RO RHER £
2009 4 9 H~Hilk
B JEEBEI{RFZIT, Interventional Radiology
1. Miyayama S, et al. Arterial blood supply to the posterior aspect of segment IV of the liver from the
caudate branch: demonstration at CT after iodized oil injection. Radiology 2005; 237: 1110-1114.

2. Miyayama S, et al. Extrahepatic blood supply to hepatocellular carcinoma: angiographic
demonstration and transcatheter arterial chemoembolization. Cardiovasc Intervent Radiol 2006; 29: 39-
43.

3. Miyayama S, et al. Iodized oil accumulation in the hypovascular tumor portion of early-stage

hepatocellular carcinoma after ultraselectivetranscatheter arterial chemoembolization. Hepatol Int
2007; 1: 451-459.

4. Miyayama S, et al. Use of a catheter with a large side hole for selective catheterization of the inferior
phrenic artery. J Vasc Interv Radiol 2001; 12: 497-499.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


