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{Abstract] *F-fluorodeoxyglucose (®F-FDG) was wildly used radiopharmaceuticals for brain tumors.

However, the diagnosis and evaluation of ®F-FDG in cerebral gliomas of pre-and post-therapy were affected

due to its normal biodistribution and natural pitfalls. The researches indicates that both "C-methionine (''C-

MET) and "C-choline overcome the limitations of ®F-FDG, and become an important surrogate or supplement

in PET and PET-CT for cerebral gliomas through these aspects of the pretherapeutic diagnostic value,

monitoring of therapeutic effects, and the differential diagnosis and assessment between the recurrent or

residual tumors and radiation necrosis or post-therapeutic response.

[ Key words] Gliomas; Tomography, emission-computed; Tomography, X-ray computed; "C-

methionine; "'C-choline

XA MR, BRINAHRZ KB 5N
8RR F- S5 S 25 4% ("*F-fluorodeoxyglucose, ®F-
FDG) , BFER BB W . R DR B FIEIR
TRERNZH P ABRBNAIE, HEFERiEZX
BRIRIE AN, “F-FDG PET X} B RB16 9T /52 WY
REFENRERE N 73%~86%F 56%~22% 1,
Ricci %@ #5H, KXt *F-FDG W EHRE
ERXTIETHEMEERE, WA, B, ERK
LGEIE. MEWRTEY T I F-FDC M RR
K. UIEEEEWT *F-FDG 7 5 B FsE = B0
W{E. FTEEF, BEE PET. PET-CT K [61 5/ % 25
BN AL, UC FRiC A B B & B ('C-methionine,
IC-MET) F1RH ("C-choline) LA H: B & BIE & W &

fER BN 215006, HFMAEHRBRE—-EREKP.L
BIRIESE : i8S (E-mail: drhxy@yahoo.com.cn)

HZE|HEBkR. Bk, LI "C-MET. "C-RBEMENR .
BRI PET-CT 72 /B SR B 87 A o B AR 4

1 U“C-MET #1 "C-RE&F R B4

HAT, "C-MET 7E g it J&i BFF 3% P I FH 7% i 14
£, {87 MET WBLH LR FEES I, “C-
MET #ARRNJE, 7683 83 i B A B 40
bW LB RGHED, 2 5BARNA RS
J S-BRE REERRIE N R EMMMA, "C-MET R
SRk R AT BB 5 MR 4 A B A BN . IR
RERERNEFEEE NG X, 82, MET £ ¥
52 g i B A R 4 LT e 40 B R BR O 3B 1
HRRK. B BREEREEYN . "C-MET HERH
RIS FENIMRARERRA X, B, EERH
A%} "C-MET AR, B EIS EHEm, Mxt
F BF-FDG Wi &, "C-MET X igi B i 98 70 H 2 %



ERBS EEEESIE 2008414 £32% % 138 Int J Radiat Med Nucl Med, January 2008, Vol.32, No.l 21

JRE FE SR T LAPTHE X ) e LR T o R R TR,

FH—NEEEBHARANFRBENBEFAR
NC-lERE, HEESH5THRENEGH. BEE—
XS AR BRI TR, HABL
wAEEE S, EANREER EEE =M Ol
WBRALER; QEBELER; OBEBIBHLE
7. Z&NBhRET, HE#RLER SRR
BAEY . MHEHEASBIEIREEEE, S35
FRAEGE & B, PROERE MRS A KRR
BB CRERNZIRBERS) . MEGSH L IR B X DR B%
FRGW AT AME B RR,  TSE e 40 %
HAN4r4k . Roivainen & R FH, KLHEM
P A BB RRAEBR S B R, TR IE % 40 MU BE AR AE
B R, BHMEN RS ERBR R R Y
FHXK . R C 0 °F pniC RERR BB, M
Y8 £H 2R AT 1 B R I 4 U Z AR,
B B S A S B AR R, R Ay SRR M'C-HE
BHLEHAAR, BikEs "C-HEBUE, Ml
oA RARBETE 5 min JFEARNEAL, KiK. A
Bt FARERPEAR, "C-EE PET U & FLAE M A AR
WAL R, TSRS ERME R, Ei,
REBEAR I B4 7] F AR 8 PET BF5

2 '"CMET # "CHERAER RBA RIS H PeIE A

e R AR BEM A E, “C-MET —/NBA B8
B RBATRIR, SR A, MMEMUB
BRI B BT SF-FDG, {BEXERX ST 20 T
FR BB R4 . T UC-MET f T/N (Fhy&/3E
Ji9RT) LB BF-FDG B 2.5 /%, ZETRMA SR HHM
XoF e RSB B TS 5 TSR T BF-FDG. Torii 9 AN
NC-MET PET X 4345 51| F0 85 4% 5 e B8 (%) T/N Ho
B FE N 1.5~1.6, "C-MET PET-CT 7£ & R 1]
BARBMNAPAEESRE. ORETERREE
CT. MRI }: ®F-FDG PET #4484 78 M L4 55 ke ofn 1
LAER R AR %R, T "C-MET PET-CT BPfi7E I ~
I B s th v BRI AL ; QAT B BB
PO 284K, CT. MRI 5 *F-FDG PET 1R
WE R AITEE, Pirotte &7 R3E, "C-MET PET
A ARBEBCHHER NS, BT Hb A Ay 493
FEls; @ F PET-CT A # EHEME A, "C B4
FRUA 20 min, Hf#FH "C-MET BB EBEHA
REERHE; @44 CT R, HBEBREEMM

BratE, BTt PET R & H M 447 Fufg
R, FEMK PET RO FHMESRMRBAYE, #& PET-CT 2
FYERR YRR T840 PET B84l CT DA% PET+CT #)
B R4 " GPET-CT AT AR A 4140 m s i .
R, WHENE. S8, WERREZE, nE4E
BT AT A R ERL, /S
BRI T R BE# & 1T, 5 ®F-FDG PET-CT
AHEE, "C-MET PET-CT 7& i i iy 2 W 7 i A
A B AR S . O K E AR FE R X "C-
MET $HU# “F-FDG B 8 [, T H4E CT M
%, RB8ERESI0EER RN ERLE; OEN
TN thE&, BEfE%E, HEit, "C-MET PET-CT
XA R R R . EHE, BRI
Bl 5 ELF ®F-FDG PET-CT,

I AR AN B — P EEB S "ciE
W MIKEE "C-AEM B AR S "C-MET A5{L,
BRI SR LR BARVENN, TN H(ER, MR A
LN SHEARIEE, FZJS 5 min BRI #4T
RS BR, FTZEERA PET K2 RE 122,

Ohtani 2504 i igi ¢ i B8 & 34447 "CHHA8 PET,
®F-FDG PET #1 MRI %8, Z5REW, "F-FDG i
PREALIREUE S R AR R A REE; KRR
BRI B "C-IERR AR, R B SRR 'C-fE
WAEE ., Bk, "C-IER PET 78 X AMEZ B R 5
BRI R EEA S, (ERMEX KR RIS
S53EME MRS, 454 MRI M) CT BURFAT N
KRR R RMEA R . Hara 59 B
NN, RIS SF-IEGA "C-IER SRR, HREE
XAMER R R TE, Fr+E SR EE AR AL
A ] SR A B BURE

UC-fH& PET 73 &8 77 E £ T "C-MET PET,
i B SR 98 "C-REBRAR RTS8, T UC-MET Rt R
7%, WM "C-lHHR PET SRB NG EA S,
UC-fHBR A K48 L "C-MET E &M T/N LE T8 3]
FIFHRBRRRER. B, "C-AHME—FIER
SRR AR, X ik R AR A T B A R PR
ERBEAYE, Bltn, Z5EHEmRA S B "C-ARm
PR ARY; B R B R 4 B MC-RERR R
B, AHEENHAZR, aaF44H 8%
FEHTE S8, {B7E PET-CT N Y, FE
24 CT BB E%EA, 8RN, w5k "c-a
B PET-CT AR, MR EIHZHIKY,



2 ERRHE¥BESZE 2008418 %324 %18 Int J Radiat Med Nucl Med, January 2008, Vol.32, No.1

3 UC-MET # "C-lER ZER W8T A
KA

BB E AT R AETRE . TERE, RS
Mpsd s B e Wit oAb, REEEARE . £X
BAGRBeREERE., PET. SPECT L E
LAk A FH H 2838 £ ) "C-MET = "C-fH# PET-
CT X} A & B N EURERE R

UC-MET PET-CT A X AT LA % B8 & & 5 &
HIFEHATRIF LT, HAIHEE RIEHALE
Ko, BBOWIERT —HI8IT . Tsuyuguchi S50
Xt 21 Ik PREE DL 8 22 & R SR SE ) R
#E4T "C-MET PET £ EB4H, HEREH, "C-
MET PET B2 B R . 57 3 53 513X 77. 8% .
100%, HEBFIIREH, "C-MET X 4R FEE
ERRFCAEH BURAETR, B — 10 Rit
{§5., A8 "C-MET PET B T H &5 R U AT
RN TR R B,

UC-MET AU ECBE P B B8 AR B A B0 B4
W E, TEXIEYT S MRS AN
HEIERA, Ribom %6 Xt 32 | I KA i BEE
C-MET PET #*#7/5iA%, "C-MET PET & Il &/
FRRIRYT IR —TAEH TR AT F B, "C-MET i
PARIE ST BBA R SIERST R E IR,

o e S S 2 FARIBIT BT SE . g "C-REAR,
PET REFRAGHSURIE . M B A R LA K B 52
LVAMEWHRIER ., 5 F-FDG PET AL, HIEHK
B M E S K, DeGrado &1 #4457 ®F-JH R
PET 1 "®F-FDG PET 7e4 2 i B T2 R A R R JA
REPHRANE, MAFHASREITILNERE
TE 20 MR 3 43 ISR A MRI 338 . “F-fHA% PET #1
BF-FDG PET, “F-fB3f PET B RARGEBRERXER ¥
BT SRR, X5 MRI ERAERN AU sR 4T X —
B, WIIEH R - B, MRS B R
BCEHERBUELE B RN 10, A M IE# I b i B 4
2R EE; ®F-FDG PET BRAR G REHINE X
SRR B N, B T IE¥ KR *F-FDG
W, RTINS R R

£ LFT#R, PET-CT &% PET K& SURM A
CTHRABERMEE—BEBWFHEBRESE, R
R L T P AR CT X B B 8 W BV F LA &R
MRI Frig it i2Mif5 B, WS E PET-CT 1

14152 BIEERME . V124 CT {UAE N WA IE A
RSN ER, TMAERESKEY CTONAE,
HEZ CTHEAM. —&HAR. CTmEEE. CT
BEEHEARMONA, # PET-CT #4F M PET 5
CT EBREBMRE TR, BAGAHBLEHER,
¥ $8 R PET-CT 7 i & 55 9 1 A 12 W ) sk
. SRR R,
$ 2 x W

(1) ZR#R, Bk, BARE, 5. PET-CT EHERERR LK+
R[] ], PR ZE B Ze R, 2006, 34(1): 99-102.

[2] Ricei PE, Karis JP, Heiserman JE, et al. Differentiating recurrent
tumor from radiation necrosis: time for re-evaluation of positron
emission tomography?[J]. AJNR Am J Neuroradiol, 1998, 19(3):
407-413.

[3] Tsuyuguchi N, Sunada I, Iwai Y, et al. Methionine positron
emission tomography of recurrent metastatic brain tumor and
radiation necrosis after stereotactic radiosurgery: Is a differential
diagnosis possible?[J ]. J Neurosurg, 2003, 98(5): 1056-1064.

{4] Benard F, Romsa J, Hustinx R. Imaging gliomas with positron
emission tomography and single-photon emission computed
tomography[ J 1. Semin Nucl Med, 2003, 33(2): 148-162.

[5] Roivainen A, Forsback S, Gronroos T, et al. Blood metabolism of
{methyl-""C]choline; implications for in vivo imaging with positron
emission tomography[ J ]. Eur J Nucl Med, 2000, 27(1): 25-32.

[6] Torri K, Tsuyuguchi N, Kawabe J, et al. Correlation of amino-acid
uptake using methionine PET and histological classifications in
various gliomas[]]. Ann Nucl Med, 2005, 19(8): 677-683.

[7] Pirotte B, Goldman S, Dacid P, et al. Stereotactic brain biopsy
guided by positron emission tomography (PET ) with {F-18]
flrorodeoxyglucose and [C-11]methionine [J]. Acta Neurochir
Suppl, 1997, 68: 133-138.

[8] Ribom D, Engler H, Blomquist E, et al. Potential significance of
'C-methionine PET as a marker for the radiosensitivity of low-
grade gliomas[ J]. Eur J Nucl Med, 2002, 29(5): 632-640.

[9] Miwa K, Shinoda J , Yano H, et al . Discrepancy between lesion’
distributions on methionine PET and MR images in patients with
glioblastoma multiform: insight from a PET and MR fusion image
study [J]. J Neurol Neurosurg Psychiatry, 2004, 75 (10): 1457 —
1462.

[10] Even-Sapir E, Parag Y, Lerman H, et al. Detection of recurrence in
patients with rectal cancer: PET/CT after abdominoperineal or
anterior resection[ ] ] Radiology, 2004, 232(3): 815-822.

[11] Ciemik IF, Dizendorf E, Baumert BG, et al. Radiation treatment
planning with an integrated positron emission and computed
tomography (PET/ CT): a feasibility study [J]. Int J Radiat Oncol
Biol Phys, 2003, 57(3): 853-863.

[12] Hara T, Kosaka N , Shinoura N, et al. PET Imaging of Brain Tumor
With [methyl-""C Jcholine[J ]. J Nucl Med, 1997, 38(6): 842-847.

[13] DeGrado TR, Baldw in SW, Wang S, et al. Synthesis and evaluation
of ®F-labeled choline analogs as oncologic PET tracers[J]. J Nucl
Med, 2001, 42(12): 1805-1814.

{14] Ohtani T, Kurihara H, Ishiuchi S, et al. Brain tumour imaging with
carbon-11Choline : comparison with FDG PET and gadolinium-
enhanced MR imaging[J]. Eur J Nucl Med, 2001, 28( 11): 1664~1670.



BRBHEREEERE

20084 17 %32% % 138 Int J Radiat Med Nucl Med, January 2008, Vol.32, No.1 23

{15] Hara T, Kondo T, Hara T, et al. Use of *F-choline and "C-choline glioma[J]. Ann Nucl Med, 2004, 18(4): 291-296.
as contrast agents in positron emission tomography imaging-guided [18] Van Laere K, Ceyssens S, Van Calenbergh F, et al. Direct
stereotactic biopsy sampling of gliomas[J]. J Neurosurg, 2003, 99 comparison of “F-FDG and "C-methionine PET in suspected
(3): 474-479. recurrence of glioma: sensitivity, interobserver variability and

{16] Tsuyuguchi N, Sunada I, Iwai Y, et al. Methionine positron proguostic value [J]. Eur J Nucl Med Mo! Imaging, 2005, 32(1):
emission tomography of recurrent metastatic brain tumor and 39-51.
radiation necrosis after stereotactic radiosurgery: is a differential [19] Hara T. “F-Fluorocholine: A new oncologic PET tracer [J]. ] Nucl
diagnosis possible?[J ]. J Neurosurg, 2003, 98(5): 1056-1064. Med, 2001, 42(12): 1815-1816.

[17] Tsuyuguchi N, Takami T, Sunada I, et al. Methionine positron [20] ZFfhXk. PET-CT 28t CT B BEWSiE RN [1]. B5b

emission tomography for differentiation of recurrent brain tumor

B3 - S R 2B B 43, 2008, 29(5): 197-200.

( Wk B 3 2007-06-11)

and radiation necrosis after stereotactic radiosurgery in malignant

SF- USSR ZVE PET 785 A AT 40 A B9 A

HE FiH

[#E] FaMBHCONERSIHERBKEANXE, BRIVENESHNIT RN
HAll, R r-FUN RS (F-FDG) PET 28 HCC M BRSNS, ([EHREEK 5HES
WBEE., FRsMER. [TER RN ERIBEAKESSFLERMER, Hik, *F-FDGPET 9.
{E4MLE0 HCC LT, ST, WMMIT R . SR FR . FIBBUS L R % 51 IE B A5
AR MM E.

(@) &, FaKl; AEZBEAR, RHEGTEN; RREHENF18

[RESAE) R817.4 [IWERIRAE] A [XWMHKRE] 1673-4114(2008 )01-0023-04

Application of positron emission tomography with “F-fluorodeoxyglucose in
hepatocellular carcinoma

ZHENG Lei, LI Qian-wei

( Department of Nuclear Medicine, Southwest Hospital of Third Military Medical University, Chongging
400038, China)

[Abstract] Early diagnosis of hepatocellular carcinoma (HCC)is the key point for clinic healing, and
accurate staging is the foundation of rational therapy. Positron emission tomography with 'F-
fluorodeoxyglucose (*F-FDG) PET isn’t sufficiently sensitive on detecting HCC, but the positive imaging is
related on many factors such as malignant degree, intra/extrahepatic metastases, tumor thrombus in a portal
vein, the level of alpha-fetoprotein in blood serum and so on. Thus, *F-FDG PET has a special value on
moderately or poorly differentiated HCC for differential diagnosing, staging and restaging, monitoring
responses to treatments, evaluating therapeutic effects, and predicting the prognosis.
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