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Fig. 3 A case of the H-L group: a 73-year-old man with unresectable
poorly differentiated HCC, based on hepatitis type C. Past history:
solitary HCC was detected 4 years ago, and RFA and TACE (twice)
had been performed. Present history: post-operative HCC in the right
posterior section showed local re-growth with portal vein tumour
thrombus. a Contrast-enhanced CT scan was performed at 90 days
before the start of the target TAI therapy. Solitary nodule in the right
posterior section was observed with irregular hypervascularity at
arterial phase (A-1) (arrows). CT scan at portal phase revealed that
tumour thrombus reached the right main branch of the portal vein (A-
2) (arrowhead). b FDG PET was performed at 88 days before the start
of TAI therapy. Increased FDG uptake (arrows) were observed in the
right posterior section of the liver; therefore, visual PET diagnosis was
positive at this time (SUV: 4.89). Then, right lobectomy with resection
of the portal vein tumour thrombus was performed 85 days before the
TAI therapy. ¢ Follow-up contrast-enhanced CT scan was performed at
40 days before the start of TAI therapy. Trregular hypervascular lesions
were observed in the middle lobe and in the lateral lobe at arterial
phase (C-1) (arrows). These lesions also showed low enhancement in
the portal phase (C-2) {arrows). Coronal image of CT scan at portal
phase revealed tumour thrombus in the left main branch of the portal
vein (C-3) (arrowhead). Tumour markers were not so high at this
time: «FP; 17 ng/ml; «FP-L3: 80.6%; PIVKA-II: 20. d Angiography
at the time of the non-operative therapy. Multiple tumour stains were

staging. In the present study, PET showed positive results and
upgraded clinical stages in around 10% of patients.
Quantitative analysis of FDG PET using SUV was not
significantly useful for the prognostic prediction in multi-
variate analysis. This is not compatible with the previous
reports from our group {20, 21]. The reason is probably
because of the difference in patient population, resectable

observed in the whole liver (arrows). An arterial catheter was inserted
in the left hepatic artery and then transarterial infusion chemotherapy
(TAI) was started via an indwelling arterial port using continuous
infusion of low-dose CDDP and 5-FU for 3 weeks (5 days infusion
with 2 days rest). e Contrast-enhanced CT scan was performed at
1 day after the end of the TAI therapy. An irregular hypervascular
lesion in arterial phase with low enhancement in portal phase was
observed almost the same area in the middle lobe (E-1, E-2) (arrows).
Coronal image of CT scan at portal phase showed enlarged tumour
thrombus in the left main branch of the portal vein (E-3) (arrowhead).
CT diagnosis implied that TAT therapy was not effective. Tumour
markers at this time also showed a rise despite the therapy: «FP:
50.9 ng/ml, oFP-L3: 78.6%, PIVKA-II: 399. f FDG PET was
performed at 2 days after the end of the TAI therapy. No increased
FDG uptake was observed in the corresponding area (SUV: 3.84 in the
middle lobe), which suggested positive therapeutic effect despite the
results of CT scan and tumour markers. g Contrast-enhanced CT scan
was performed at 309 days atter the end of the TAI therapy. There was
no hypervascular lesion in the liver. After the TAI therapy, several TAI
therapies had been continued intermittently and the multiple hepatic
lesions disappeared as shown in this CT image. This patient was
disease-fiee for 420 days after the TAI therapy, and then local
recurrence was detected. He was still alive at 519 days after the TAI
therapy

HCC vs unresectable HCC. In the present study, not only
the cases with hepatic lesions, but also the cases with
distant metastasis were included for the analysis. For
example, metastatic lung nodules with SUV=3.5 can be
detected easily by FDG PET, while intrahepatic nodules
with SUV=3.5 cannot be detected easily because of
relatively higher background uptake of liver parenchyma.

@ Springer

198



480

Eur J Nucl Med Mol Imaging (2010) 37:468-482

Fig. 3 (continued)

Therefore, only the factor “post-therapeutic visual PET
diagnosis (positive or negative)” was statistically significant
in the present study.

Limitations of the study should be discussed. First of all,
there was a potential bias in the study population. Of 122 cases
with unresectable HCC, only 67 cases were included in the
present study. Some of the excluded cases received FDG PET
1 month after the end of non-operative therapy, while others
did not receive post-therapeutic PET at all. In most cases,
however, the reason why these patients did not receive PET

@ Springer

within 1 month after the therapy was unknown. This is a
limitation in a retrospective study. Secondly, the timing of
post-therapeutic FDG PET might have been too carly after the
non-operative therapy. This was the reason why the diagnosis
of lesion viability showed relatively poor results. Typically,
post-therapeutic FDG PET study is supposed to be performed
more than 2 weeks after the end of the chemotherapy cycle
and 6-8 weeks afler radiotherapy [43, 44]. Post-therapeutic
PET performed more than 4 weeks after the end of non-
operative therapy might be better for the diagnostic value in
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the diagnosis of lesion viability. However, it can be said from
our data that early performance of PET is more useful from a
prognostic point of view. Post-therapeutic PET within
| month after the end of therapy may help in making a
prompt decision in patient management. Thirdly, pre-
treatment FDG PET was performed in only 29 cases
(50%). It means that post-therapeutic PET did not always
reflect the therapeutic effect of non-operative therapy.
Negative results of post-therapeutic PET can be explained
not only by therapeutic effect, but also by lack of the FDG-
avid character of HCC itself. This is partly the reason why
diagnosis of lesion viability showed relatively poor results.
However, the statistical analysis suggested that one of the
most important factors for the prognosis of unresectable
HCC patients treated by non-operative therapy was the result
of post-therapeutic FDG uptake, not that of the pre-treatment
one. From a clinical viewpoint, pre-treatment FDG PET may
be omitted.

In conclusion, the present study suggests the following:
(1) post-therapeutic PET performed within 1 month after
non-operative therapy can be a good predictor of survival in
unresectable HCC patients, (2) patients with unresectable
HCC diagnosed as positive by post-therapeutic FDG PET
study are highly supposed to die within 24 months, while
patients diagnosed as negative are highly supposed to
survive more than 12 months and (3) a negative result of
post-therapeutic FDG PET study may not always mean
tumour cell death, and further treatment or further clinical
follow-up would be needed.
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A%, FFEOMEEZERKRBERT 7201
IR EREOSESLETHD . KT
k&S FiRE & FRIZHB LA W

TOPIX post-FDG : st HzE#I DKk

DERBEDEEND,

3. DMLERA AV T T —T
BEEDWEIC LD DESREOFME & L
T BUEDRRR TEM STV HHRERIT,
1 & A EDDMR MR E & ABRREEFE O HIE
WETHDICRLNTND, L,
VTEE ClD FAEMFEORRBIEND, =X
N — RO, B A AR SR &
% HEREHI T & T 2 DR L DB,
BILOYREICEGT 25 FOFENRADL
MEROTER, ZOFD, 5H%ITOIR
WCRET DX 8T BB & LT ERMR
FERO—2b Y, FR e —7
RV, JEER i L R O R R IR
WS % L EfRF D, £, B
IREALIR B FEET DDA A—T
7%, AEEIERBEREE L TY
HRMEEE 2, THEEZENZHE L L
TOERBUENET EEZDOND,

3-1. DFMEA A—V 7 Fa—7
DFHMFEOREIX, LIXUIXREHL
ROLNDHZ LD, VR —F—EE
AFEIC X D PET EOIIR AR I
%o B, KTV xRk L—F—DOHE
RE A XX, fidko “Cu 2k D
2Cu-PTSM (i, Lo i Bl 78 ~° =2 —
7Y 9 (Fig. 10) R0 %Sr-"Rb V= R L—
Z—hHIEHERD PR (K EFELLD
HEEAED) FAWVEEREZEN AR &
2B, FRCHEILEHN 1.3 5 LR
W20, B B EBERRAEI G T
D,

3-2. NETA A —L v 7 ru—7
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TOPIX post-FDG : W& HEZFI DRE

DRI AT AR & RN AR L O FE
P —EXE A ZIT TV AR, DEFRIT
RIEARRI X A BMZELCH D . TRRE
IR BIR R EIE & T2 b DRE,
—F . BBRZWICEB O ThH, AR
KICFETH/ N ERTY R TUR
A—&— (NET) BEHEORA & Rt
DIRBROLAEEORIE X OB N ER
EhTnWb, &I T, MIBG %, €3k D NET
EE L LTHlNICEE SN ZA 7L
IXRp D NET fEA A e —7 & UC NET
BIRAEERTH D LRI BT 2 RE
& T DA T U RIEER (S, S)-IPBM 23
W& SR ? (Fig. 11), "F, ™Br,
U] BN 4 PET KRR CHERR L 7238
o7 a—72 L0, B RERR DS
I EBR T AR B D,

3-3. BREE(ILIREA A—P 77—
.

FREEER RN G | BZE PR
EIIRRIN D BPRARE D FIET D
LR . BRI OSREREE B 5 WO IR
BEST— 7 ERHT A LB ROTCHE
ETHY, PET I X HERBEOBZMIK
HHITWS, MR BGRRITEER
rma 7y —UOREEEERIE, Mok
FEMEIRE, ZIUTHEI BN A~ —T
—OHBLE LTRSS Tbons s, Uk
OBZRIE. MIERE O mE A4,
TR = AMRO HEE, £< DAL
W, FEMFREEES,

BIE, R TIZ[PFIFDG R~ n 7 7
—IHEETAH I ERIEA LTS T — 2
DN —EDORREE EIF a0, 4
Hix X 6l2, lectin-like oxidized LDL

receptor—1 (LOX-1) WHIED L TH AP
Ry —ZFERL, v Ry ARXEK
1T A R— 2 (MP) &% T2 HER
aF & L. IREREOH#REN S X7 D
EEIZELY, IT5— I BROARAT— V%
T 5T — T OREABEEND,

4, A A—V 7 Ta—7

DA A= 0 72iE. Z 0 BRICES
U TR e EA S AV b D 08,
FEP AR B OBZECTRIR~DRER %
ZIBE, BRER N T VAR F
. R EDEOASROHNICET
HARSREDOFMENEE L 2B, X BT,
ABTT— 2 (BABE) RWFE Y B
& XY DHIIRNETE (PR
{b) &, WPNICRFRCRBL LI oTF%
B E Ui, MR MEREO B2
EHIh T3,

RE A 32 7 o — 72, A
DEANTFLA U=z, ik hxEs
FAOEWERENER XD, Lo
T, ALEMORRIEMNESEN, D TEER
BENZEBR LIS FRANPLETH Y,
ERAWMIIES HtEw e gk e LT
0 —7 D@L TS,

4-1. HEEMX LT DA A=V T
rn—=7 (Fig. 12)
ZRERLCNT AR —H— BERED
HSHEME & N BREN L LTe A A—T
77 —7 ORI HEL hHED BT
BV, £& L THREMERIZBIT SR
REOTRIRIE D VE R F . BB OARIRICTE
AanTEiz, BIEETCRINGITNA,
WEOEMBZHOFEE LT, FEDH
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VR BEREYTH AT LV TRIE
TEHELSFTu—TRNHNLRTNS,

TEFA Y R ITEER A RE R E
WBE L, Hlced B2 =aF o w75
VA CEREOEBIHEERINT
X 7o, EETE, FSAEICSE L TEW
B2 ET 2= F U U FEEKOH
T["¥F]2-F-A-85380 DEEFRFHEHED &
., TV oA<—RIEEHYE (AD) B
WICBWTEBOEERBAD L, RROHE
TR & OFEBMERHE Shiz 2,

F 7 ERARIER S| L TWD AD & v
B —/NMERIZREE (DLB) & O#EERINCIX,
LI UEE RN Uik OFHM2s %) &
25, VT ARRERICFEET D/
e /)72 b T U AR—Z— (WMAT2)
EEMHE L "C-(H-a-YE Fa T b
S5 ~_F2 0 ([NCIDIBZ) Z AW HEIT
I, ARV —T DR ~DEFEIL, DLB
BEFICBWNT AD BEIVHIELS 2B
ERHESRLTWDS Y,

4-2. AR T T— 7 S RRIRRHERE LA A
—r a7

WMAED AD ZB T Whp 5T I A
FRFIC D& | ZABEOERS Th
5 ABTST— I DEBA AT TN
EHENTWDE, X VFT = NFHE
& [MCIPIB 1Z. PET #8743 2002 4124
DT b CHITSHVTLRE, B TR
B EERFE M DM T T & 72, E DRER,
A7 —T7 i3 E L LT AD B
DORBEE R L OBREEICESEETD
TERBLMERSE Y (Fig 13), &
512 [MCIPIB DRMEFENE Do TR ER
MEE (MCI) BEIIEVEHEETAD ~&

TOPIX post-FDG : At S| R

BATTHZ EBRENTEY . Rk
EEOTFHTFUEERT LI Tu—T74 L
T, BEFEHRE~DISHANPEFE I T
AR

Flo, R TIX AB T T —27 L0 b
RIFERHEERLORRNER O AD D
1TEE EFHBEAMES B W & LRI I TE
0. %BE GERIV VEMbZ v & L R7)
Ry L U7 PET 7o — 7 OB LT
nNTN5, BEA T AR 7T — 2 Lifh
FIY BRI X T E T L ORICHAR
ZEEETDH BHFIHEETD) Ta—
THENR, Sk, BEFRO =G
R LT b5 FHRNE b,
NN TR —T O FEFHCb B D
EEILND,

-
—

5 Bz

ULk, BAEER S TW3 PET 7'a—
7% Tpost-FDG 71 —7"| & LT HOH
FEA LT, T DM b BERR &
LFIRFEICBIT 5 VR— % — B T5%.
M L OIERILERIR /R D =— X2k
CTHEELEFELTEY ., Ththicxt
Jt Uiz 7 e — 7 B R BR S T
5, 5%, A THLI O —T %
FWZEERT — % SRS v, BE\WOEHE
D3 D AVIVIE, HER7e PET 384112 LT
HRHEND LI AEERH D, X
bz, BEEREBEOER L L HIzEHE
C-1C A FNMEREhRE 7 ¥F 7 v BRI
WMZBAT A LA T b, HF
N TORFEEBROBAMBICEL. &
HEEFBVWERERZF - (T —T %4
D ENFEREE o T, Atk EH
DT OWMEL ., BRERORE L O

207

NII-Electronic Library Service



Japanese Society of Radiological Technology (JSRT)

TOPIX post-FDG . gt HEZEF DK%

BRI LY | BIRITHE D REBOEMBS
S LS5 PET SAIBARE DO FERR & o
WA A= TORBREHFFLIZV,
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TOPIX post-FDG : H&HEZEERIDOFREK

)j/CH:’ )?CHs
J\ TK1 ,.o 3\ Intracellular
\; j trapping

i8p 18
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g 2500 % 2500
2 2000E £ 2000
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ki k
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g 500§ g‘ 00
: &
g } g ,
0 30 40 60 80 100 . "o so0 1000 1500 2000 2500 3000
% 3 Phase TX, activity, protes Tdr
J. Nucl Med., 43, 1210-1217 (2002) phosphorylated/30min/mg prosein

¥ /2. DNAARE SH) b 2EBMROEER BiElh) & FLTEGALE (Hitdh)
DR, & EEMIRO TK IEME () & FLT BuAAL& (F) oBEfR

HIRSBETERAC 5 D (TK, 7EME2 E < DNA G RRDONEEA ) Mlifa~iX. [PFIFLT 28%& <
BYIAEND T EERRL TS,

Figure 3 HMIMAREZER L LI [P FIFLT IC X BB A A —P 7

post-RT
pre-RT (5 dayslater)
63 Gy
SUV,,=1.9 SUV,,p = 0.6

¥ Glioblastoma FHFEEIFIIEIZX T 5 AT HIEE DIRREIFHIE, TR OFITER T
[*F]FLT-PET & HfT L7- i8R, MUNBIEEKT 5 B T, EE~OEFITTFEITIKT
Lz, IRERNCR® b5 EREESE T OEREIL, PR OB ~DERE ST HD
EEZLILD,

Figure 4 [“FIFLT iZ X 2 BB IRE ORI HIE

_‘41 —
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TOPIX post-FDG : st E&IDkRE

\ NN
\)\/ 2/64 N
\( \C H /Cu\s |

NO2  [18FjFMISO NOZ ‘f‘ TH
['®FIFRP-170 CH, CHs
62064Cy-ATSM
Figure 5 IKEBAREMA A—D I vn—7
R
_ oH IEERFIR A
N N\/UF R-NO, BT ] RNO,-
R"NHZ
Nz [ R-NO, | 0,7 H,0 0, {}

ey MARRS (BHT) &

(N, <R %o FEF S

Figure 6 [“FIFMISO O{KERRMIfa~DEREET

PET Fusion

J. Am. Geriatr. Soc., 55, 1142-1144 (2007)

% cT2N3MO, Stage HIBOIRER & (FRAEHE 65 mm) Z['*FIFRP-170(2T
U3 R (BIRM) . SUV 5 = 2.0TH 7=

Figure 7 [“FIFRP-170 iz X il DA A — 7
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TOPIX post-FDG : & HEEEH| DRk

i DA A HATSMMD S

WEEEL | § - ﬁ

-
62/64Cy(11)-ATSM > 6284Cu(l)
G

N

IADH-cytochrome by reductase
NADPH-cytochrome P450 reductase

BERIKRE | e
EHMRICEERT 5370 —LBH

62/64Cy(11)-ATSM

ACu-ATSM D AERR SRR~ DR F

Figure 8

Apoptotic cells

Normal cells
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Figure 9 MURPEFEEERE Annexin A5 O 7 R b — ¥ R Ml ~O HEEEA
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TOPIX post-FDG : #5HtZR#] 0 FE

cdP2=aF T EFINABBIEKA A= 5 T0—T
e

|
<>/\O N
{:{ 18

[18F]2-F-A-83580

FTRAINATITIVNSOAR—B—A A= 5 T0—D
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Figure 12 I3 IHEES I DA A—D T —T

N 11CH3
JODEWS
HO S \H

["CIPIB

Control

¥ TIYNAT—REEMERE (AD)BRIZHITS.
[MCIPIBL['BFIFDGO & . EFERBEE (Conirol)

LHBL, [MCPBIEBTEES SUEERMERIC

BCERLT, ['PFIFDG L EETE RIS e R s

HERBOETEROE (R,

Ann. Neurol., 55, 306-319 (2004)

Figure 13 ["CIPIBIZX BN ABS TG —2 DA A—D T
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