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RN 10 & x4 e LT NC-2 FA4 = vaHfeKR 2 b e v CT %174, N
o THEHEHABEC MY Fyaer vy vE M THEANAKE

IEHRH <k HPS & DARI X < MBS L

fo. HEIHITRERIO 2 BT HPS A 5SLadfiia s L DAR L gt Li-A, HPS 235Kyt DAR 4 5
TR, BURICHFRREMKT Lo PET @ifg < iy H e, miEE 15 midh o 1C aE R »

LRI TR, BT RO ARES LTV D

IFHRE Al A © & B W hEbE AV RIZ S hu /e,

L FL®IC

WA, TR, MigEEom Loty P
HE T LILRFR A fTbR T s, —F, itk
R - 2B ORKMBIIARIZIE N L b,
RO AFERERTMI AR L 72 4. 63K, bbb
i1 ICGR15, ~R7F 2F L7 2 MEO—k M &
WKMA T, Iz wuy—LolfExr RS Y FHA
CAWRERY B L USRI X o THME DO/
MRk E H O THFEHEARE (HPS)2Y &+ JiE L,
FOIREZ RO TE R UC-2F4 = (MC-
MET) # fl v /=K Y b v CT (PET) <ix, Al
DAL O 2 WL T E 5 L WS FELEH Y,
T, ZoERETEAGKELRT LV O]

* TR AR
% lri BiF S T A S
*hk I R R
R ISHI0H 12
ARt D61 H T H
IR A T @bl £ 5 1-8-1 (S 260)
TR PR R I e 285 A
oA R K

WO IEROBE L —B L. ALY,

(KipEf 31: 271-275, 1994)

oM, —F, AFAWRTRALD AFA =
3, BHAKCH» I EREF TR, A FAk
fhhfk L LCiiE, = ORKED £ PRk 2
ic HRS 57 ,MrnH7PErf®$ﬁ@
BEAVIZTFH ORI A AT WD L OBMEL H 5.
% Z T4 E MC-MET (2 k ammmw%muan
WFRARE SR D TTHEME 1< > W C HPS & 3 T
By il

I. A/ *
1. HPS AlEx
HHE T TICEELTH LY B, 188G AR
T 5~20 mg O EZBELL, hicbh) Fv

LAy rEMACEAGRELE L.

2. PET #&%&%

A FEBRUNY £ 7 v ke b HEIGRER
& T UC-MET % &5k L7-. PET #i#3 khat
H{EFL> HEADTOME Il ¢4 %. 'C-MET
481~666 MBq (13~18 mCi) ¥k, 60 5y £ T2,
26 [l O BHNRMERL (15 £ < 9, 30 fb > 4, 143 x4, 2
A3x2, 348 %1, 54y %3, 104 %x3) #4fF-7-. =i
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AUy L, Il UC KON EE R & B L 2.
Zh & iplic, plasma 0.4 m/ (2 10% TCA 3.6 m/
EMATHEOMHEL, B LEASE O UC i
SHREEES & W %E L 729. transmission scan D&
NC-MET ¥ & [mlBEIC 60 4y & i 15 [a]o emis-
sion scan (24> x5, 54 x10) # 7 >7=. X # CT
Wifgx BEIC, PET @itk ECHFOLRE L AR £
FAKIRICK S S BEOHEREREL, BOBOOD
WG H v o bR AR UC R L Lz, BEAN
Jitkix, 60 43t DARD L, (i 1140
thod NC HERESREE D 25 437 6> 60 43 & T O [al
HBROBIZIZX »72. &, DAR x#EEOME
TlH—XIExH o e, o oYz
Wic. BREDOHK 6 B S L L.

. s g

I 7 61 & Pk BB AT 10 491 12 [a]o> PET
RELZIT-7. 2FFNNICRENEEHIIL, X
HTRHEEHZ. 20O b, HPS 27> D1
WHE T Bp 4 ) L SERF 10 R 8B T H 5. &
o, IMMEE oy NC IR RS,
BE 7 5 6 451 & B350 10 ) 8 f5lic 10 [a]f7 - 7=.
W AP, HBsAg (—) HCVAb (—) ©, —#hF
BRRERRA N IEHHEPHIC & 0, W RRE £ 7211 X
# CT RRA TR IC B 2 3B, Adia sl it
T X 54 L Lz, 3IERFO T-Bil (3 0.5~19.8
mg/d/ L{fkx T, WEME» S PET RE £ To
B S —E T,

Iv. # &8

IE% BF © DAR % 8.13~14.19 ¢ 3 #5 10.96 +
1.83 Td -7z, [Al—%iflo HPS (3 6.44~22.50 n
mol/mg wet wt./10 min. T, [i# i3 X < HHEL 7=
(r=0.795, p=0.0184). #{JifiFo> DAR (% 3.83~
16.04, HPS (1 3.10~62.80 T - 7=. KIIFD 2
{5 (case 11 & 16-Q), 6 [XikT DAR i IEHF &
W% Thsicbrnrbn$, HPS (IEWHFD HPS
10.354+4.61, n=20) NREEHTH o 1=z, £
AT WA L 72 2> > 72 (Table 1). case 9 &
case 11 » PET Eitg# Fig. 1 ISR L CTh 545, i

Table 1

272 BE® 31:%&35(19%)

Results of DAR of ''"C-MET-PET and HPS
of needle biopsied liver in obstructive jaundice
and normal cases

& DAR n mol/mq wet wt /10min.
case | T-Bil ight T Tent right | left
lobe lobe lobe lobe
N 1 | WNL| 12.14 | 1056
2 2 |WNL| 1180 | 962 | 856 | 6.44
= 3 |[WNL| 1419 | 1317 | 2250 | 19.20
© 4 |WNL| 1255 | 1320 | 11.50 | 19.50
€ 5 |WNL| 8.21 8.13 920 | 950
2 6 [WNL] 987 [ 9.18
7 |WNL| 1047 | 1044
8 05 | 16.04 | 12.99
11.47(p)
.5 9 0.5 3.83(a) 10.16 | 3.10(a) | 6.20
0 10 | o5 | 14:51(p) 12.32(m)f 20.80(p)|13.70(m)
- g "~ | 13.10(a)| 10.48(1) | 11.90(a) [ 19.90(1)
S0 8.16(m) 40.60(m)
._(:) Q| 11 | 12| 557(p) 7.45() 3.70(p) 38.0()
= ‘g‘ 12 | 31 9.81 10.38
< S| 13 | 34 [ 946(p)| 7.92() | 9.46(p)] 7.92())
@O | 14 | 41 ] 1180 [ 11.04 | 21.30 | 10.80
O F[ 15 [183 ] 1253 | 11.73 | 16.53 | 12.24
© 0 9.60(p)| 10.30(m)
ps 16-®] 120 | 15 530a)| o.110)
3 6.97(p)| 8.66(m)| 58.80(p)[43.90(m)
=80 48 7.85(a)| 7.88(1) | 62.80(a)|37.00(1)
17-D[ 19.8 | 14.85 | 15.09
17-Q| 2.8 | 12.92 12.62 17.40

(p): posterior segment of the liver
(a): anterior segment

(m): medial segment

(1): lateral segment

{1 NC DA X TP v i A1 DAR 23
BAICIE <, M—hLo HPS § REEKET & -
7=, MAEEEASE RO NC KO RE B i3, 1IC-
MET #iktk 15 53~20 53T L3 Ltk o 72 2%, #&
G IEEAFICHRT, Z0%0 FRRAE N
i % @ 7= (Fig. 2).

V. & ®

HUC-MET # Hv 7z PET Cix, RFIEOIEE DO
fr & WAL T & % 720, iR EOEH OB VA
EIARAEE R, SMIFRELFica s 2 L
b, —FH, A FA=voRBREK L LT,
lipid DEREICH ) WHAVPEETE L VWIE E H
58 23, Fifg EOHEBMOBESWSLT L LEN
BHEEET L ERe v, 22T, SEIE, b
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Fig. 1 X-CT and PET images of case 9 (left) and case 11 (right).

left (case 9):

Arrow in X-CT showed mass of cholangio cellular carcinoma (CCC). In PET image, the
arrowed anterior segment had very limited accumulation of 1!C. HPS was extremely
low: 3.10 n mol/mg wet wt./10 min. and also DAR was very low: 3.83.

right (case 11):

Arrow in X-CT showed CCC also. In PET image, the arrowed posterior segment has
quite low accumulation. HPS was 3.70 and DAR was 5.57, both of them thoroughly

minimum.
cps/g
200001 300 q
Oy
o
15000+ o
200
o
o
o
o
10000 b
[ ]
Op
100 A b ]
50001 ]
a
" 20 30 40 50 6 siope of plasma
. L ) protein fraction
time after injection ( min. ) (25—60min.)

Nbh ML 54T - Tw5 HPS & DAR % %t
LCHEtL7. HPSiZu (v, DAR I 2 F4
=V RELZT I VBERACTORETIED %2,
ERF TGS E DS ODMEHE I X < HHE
L7z (r=0.795). & 512, SRS L7 2EFIDO
95, HPS BNEEEMEE R LICEIER O 6 Xik
PROWEHEALEHEILCHBT L2, b
LA Tz DAR BFEHAKEL KBS 5 7]
BEMEASRIME SN D, £/, R LIEROX I IC,

4Fig. 2 Time course of 11C radioactivity in plasma

protein fraction. After injection of 'C-MET,
minutes by the detectable appearance of 11C in
plasma protein in both cholestatic ((0) and
normal liver (M) groups were compatible, but
then after, the increasing rates of radioactivity
of jaundice group were higher. (left) The slopes
of coefficient curves from the data 25 min. to
60 min. were higher in jaundice groups than
in normal cases. (right)
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itk = MET o2 k5122 L v AL HPS
bIERICR S, 2 i« OfFHRa OB DIKT

23, EEEREICIEN, MR A o
FFRABEAREEL TWEREDNL 2hDOERD
wrEZOLNS., 22T, R L 2ERICET
BIRERE O & MRBRERICRE T+ 5 L, case9
Tl —ICFRBEOLEEEZZBD S L D D F 909,
BIREFEWOMELFE > TWicnixt L, case 1l
T 80% DAFHIBAEN L Tz & 2 b,
HIFETEMEx O OBEDIRTICL Y, £
#H B OB Ic L 5T MET 0 #0832
L<, HPS LRAH & /e » 72 ATREME D B 5 035, W
NIT LT HEERERIC X b o TEWEBE, PET
BCRATZZENTELLEILRZ. ZDZ
L, WAl TEMOMIREREZIT O HEIS,
2 U D AT BERE D K T BE 2 RBIAICETEA L5 2 7]
MR RLTWS.

MR A E O UC BSTRERE OHEB L 7 5
L, HEFTREFFL Y L EAREEWF»S
Motz LaL, UC-MET &a:#%, EHSMEIIC
HEBT 2 s CoRMEmEcRERLTHL &
Mo, Zhix 1'C-MET o transport o3& v\ & W\
H)E VL LARFEARKED SLES L OMH~0
SWEEDFLED I L EZ b D, FREMERE
T, FEAARESTTELTWS Z L8a6hH0
TH Y3, Z AT HEIEIC X - TREE S h - PR
DEFEDIYD, &5 WVIIEIE L W) FlkIcH LT
Mz bhiciRBlod+ s, ThbbattiEg
HADOARITED W FhrEEX SN B2, SRED
®atcix, #EH T DAR BREFFLFAL LV
278 o T bR MR A E O 1C M B R
DOEARBFENFINE N2z E b, BELD
MERRWATEEE S H 5. %5 Thiug, o
SHTICE Y, FFROREELZ FRTEs Ltk
D, FiRORECERHEBELONS.

SRIORF TR OB L 25 D1z, HPS R
EfE% <L DAR LB L 7= b o722 L Th
5. Zhbid, MEEALSEO C RTRERE D
ERBE MR L CHMOER L3R ->THD,
B CIBERSEE L. BEMEECL O kg

31 % 3 52 (1994)

HREERFCIZ, Figcorf v AFtr=vD
REEENRE 2B b LD L LELLR,
ZORCELTREBOBRTRETH 5.
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Summary

Evaluation of Clinical Usefulness of 11C-Methionine Positron Emission
Tomography (1'C-MET-PET) as a Tool for Liver Functional Imaging

Kazuo ENoMoTo*, Yoshifumi MATsur*, Shinichi OkazuMr*, Takashi Ioku*,
Takehide AsaNo*, Kaichi IsoNo*, Kyosan YOSHIKAWA**,
Hiroshi ITou**, Keiko IMAZEKI***, Hiroshi YOSHIDA***,
Kimiichi UNo*** and Noboru ARIMIZU***

*Second Department of Surgery, ** Division of Radiology,
*** Department of Radiology, Chiba University School of Medicine

We studied 1!C-MET-PET in 17 clinical cases,
10 patients with obstructive jaundice and 7 normal
volunteers, and analyzed its efficacy for the evalu-
ation of hepatic functional reserve in major hepa-
tectomy candidates.

Differential absorption ratio (DAR) of 11C was
compared to the hepatic protein synthesis rate
(HPS), which is measured as the incorporation rate
of 3H-labeled leucine in protein fraction, using
needle biopsied liver specimen obtained from each
hepatic segment. In the cases of normal liver
function, DAR was well correlated with HPS.
Also in jaundice cases with two exceptions, low
HPS segment was demonstrated as low DAR
segment.

Consequently, MET-PET images could clearly
provide functional liver imaging. After injection of
11C-MET, the increase in rate of radioactivity of
11C in plasma protein fraction was higher in
jaundice cases than in normal volunteers, which
is in accord with the results of our former study
that cholestatic liver has accelerated protein
synthesis rate.

In summary, since 1!C-MET-PET could demon-
strate liver functional imaging, it might be a
possible tool for liver function assessment in
major hepatectomy candidates.

Key words: 11C-methionine, Positron emission
tomography, Liver functional imaging, Evaluation
of the liver function.
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